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Design  of  a  Sewage  Disposal  Scheme  for  a  City  Located 

on  Tidal  Waters* 

Consideration  of  the  problems  encountered  for  a  typical  city  on  tidal  waters,  calculations  of  dry-weather 
and  storm  flow;  hydraulic  design  of  necessary  sewers  and  pumping  station. 

C.  J.  Yoraih,  A.M.E.I.C.,  A.M.I.C.E. 

Advance  proof  of  Paper  to  be  presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd  and  3rd,  1921. 

The  question  of  disposing  of  a  seaside  city's  sewage  consider  the  position  of  the  outfall  and  also  if  it  will  be 

is  becoming  one  of  the  most  difficult  which  municipal  necessary  to  treat  the  sewage  or  storm  water  before 

engineers  have  to  deal  with,  and  present-day  sanitary  discharge, 
ideals  make  it  more  so.  The  assumed  factors,  which  have  brought  about  the 

Until  quite  recently  it  was  thought  by  authorities  on  necessity  of  a  main  drainage  scheme,  such  as  will  be 

sewage  disposal  that  all  that  was  required  to  be  done  described,  are: — 

intflhfse^i  ItThf  neaS  noTn?'  îhl  œn^^Son      .     ^^^  .^-W  to  the  very  rapid  growth  of  the  city 
into  tne  sea  at  the  nearest  point.     1  he  contain  nation     ^j^^  ex  sting  outfall  has  proved  inadequate,  and  s  unable 

?J  !!TT      J  t    K^  ^,?!^P'  ^""^  ^^^f  ^^tnmental  effect  ^^  ^^^^^  ^^^  necessary  quantity  of  sewage  during  such 

to  seaside  resorts  by  the  discharge  of  sewage  upon  the  ^^         ..  j    nos-^ihlp  to  Hisrharpp   bavin?  ree-ard  to  the 

foreshore  have  created  not  only  engineering  difficulties,  S  ?f  tL  tid?    In  consecue^ce^^ 

but  oftentimes  heavy  expenditure  through  having  so  to  ^^^^^  °^  ^'^^  ^^^^-    ^"  consequence  ot  this,  noodmg  occurs, 
design  the  main  outfall  sewer  of  a  large  town  as  to  (b)    An  injunction  has  been  obtained  against  the 

eliminate  these  two  objections.  city  council  to  prevent  it  discharging  sewage  to  the 

In  order,   therefore,   to  design  a  sewage  disposal  detriment  of  the  fishing  grounds, 
scheme  so  that  the  objection  of  the  seaside  resort  may  be  (c)    Many  complaints  that  the  bathing  grounds  and 

removed  and  the  fishing  grounds  may  run  no  risk  of  foreshore  are  polluted  with  sewage. 
contamination,   it  will  be  necessary  very  carefully  to  it  will  be  seen,  therefore,  that  proper  and  efficient 

•All  publication  rights  reserved  until  February   3rd  by  the  l"?i"  drainage  must  be  provided  SO  that  the  objections 

Engineering  Institute  of  Canada.  raised  may  be  eliminated. 
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The  ultimate  disposal  or  treatment  of  the  sewage 
will  no  doubt  lead  to  a  considerable  amount  of  controversy, 
many  of  the  faddists  insisting  that  before  discharging 
sewage  into  the  sea  it  should  be  treated  by  means  of 
septic  tanks  and  bacteria  filters,  in  spite  of  the  fact  that 
in  order  to  carry  their  views  into  effect  it  will  be  necessary 
to  construct  somewhere  near  the  town  sewage  works  which 


also   be   considered,    together   •with    the    difficulties   of 
disposing  of  the  sludge. 

In  the  case  of  inland  towns  these  objections  are 
unavoidable,  but  where  sewage  can  be  discharged  direct 
into  the  sea  without  incurring  a  too  heavy  expenditure 
in  taking  the  outfall  sewer  to  a  suitable  point  there 
should  be  no  hesitation  in  adopting  this  method  of  disposal. 


-  &        
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Map    of    Seaside    Town. 


will  ultimately,  no  doubt,  be  as  much  cause  for  complaint 
as  the  objection  which  has  brought  about  the  necessity 
for  the  new  sewage  scheme. 

Besides  the  objection  of  having  a  sewage  works  in 
or  near  a  town,  the  question  of  annual  expenditures  must 


The  main  principles  of  the  scheme  designed  upon 
these  lines  will  be  to: — 

(a)  Convey  the  whole  of  the  sewage  and  storm 
water  by  means  of  an  intercepting  sewer  to  a  pumping 
station  on  the  banks  of  the  river. 
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(b)  Pump  :i  certain  numbor  of  volumes  of  the  dry- 
weather  (low  to  a  trunk  sewer,  throuRh  which  it  will 
How  by  ^;ravitatioIl  to  the  outfall. 

(c)  Pump  a  further  quantity  of  storm  water  to  be 
filtered  throutrli  screcuinc;  beds  before  discharge  into  the 
tidal  estuary. 

(d)  Provide  storm-water  overflow  to  take  excessive 
quantities  of  storm  water  direct  into  the  tidal  estuary. 

The  points  to  be  considered  in  designing  the  scheme 
are: — 

(1)  The  most  suitable  point  of  discharge  into  the  sea. 

(2)  The  period  during  which  such  discharge  shall 
take  place. 

(3)  The  most  suitable  point  for  pumping. 

(4)  The  route  to  be  taken  by  the  sewer. 

(5)  The  quantity  of  dry-weather  flow  and  storm 
water  to  be  discharged. 

(6)  The  size,  inclination,  and  shape  of  sewers. 

(7)  The  storage  and  discharging  capacity  of  the 
main  trunk  sewer. 

(8)  The  area  of  filter-beds  for  screening  and  filtering 
storm    water. 

(9)  The  pumping  plant  required. 

Point  of  Discharge  into  Sea. 

From  a  survey  of  the  foreshore  and  the  surrounding 
country  it  will  be  seen  that  the  North  point  suggests  itself 
as  being  the  most  suitable  place  of  discharge  for  the  new 
sewer,  but  before  definitely  deciding  floating  operations 
will  have  to  be  carried  out  to  ascertain  the  direction  and 
flow  of  the  currents. 

The  floating  operations  should  extend  over  a  month 
in  order  to  get  reliable  records  of  the  currents  at  all 
states  of  the  tide,  including  every  height  from  one  highest 
spring  tide  to  another. 

The  best  method  of  determining  the  direction  of  the 
currents  is  by  means  of  a  sextant  in  a  small  boat,  the 
floats  being  of  timber  6  in.  by  4  in.  about  3  ft.  long  and 
weighted  at  the  bottom  so  that  they  project  about  12  in. 
above  the  water,  the  top  painted  bright  red. 

At  the  commencement  of  each  operation  the  float 
should  be  dropped  into  the  water  at  a  selected  point,  and, 
with  a  sextant,  angles  should  be  taken  nearly  simultan- 
eously to  three  defined  points  on  the  land.  In  order  to 
take  the  angles  in  rapid  succession  it  is  best  to  use  three 
sextants  and  to  read  the  angles  afterwards. 

The  simplest  method  of  plotting  the  various  observa- 
tions on  a  plan  is  to  draw  three  lines  on  tracing  paper, 
including  the  two  angles  subtended  by  lines  joining  the 
points  on  shore,  the  third  angle  being  a  check  angle. 
Then  move  the  tracing  paper  about  on  the  plan  imtil 
the  three  points  are  exactly  covered  by  the  three  lines. 
The  points  from  which  the  three  lines  radiate  will  be 
the  required  station. 

The  velocity  of  the  currents  can  be  estimated  by 
observing  the  time  taken  by  the  floats  to  traverse  the 
distance  between  stations  and  measuring  the  distances 
from  the  plan  after  plotting. 


The  Period  of  Discharge 

From  the  direction  of  the  «urn  r. ft  --hown  upon  the 
plan  it  will  be  seen  that  thf^  !  from  8  to  15 

are  such  as  will  carry  and  diiM.nvi  iu<:  sewage  from 
two  hours  before  and  three  hours  after  high  tide  direct 
out  to  sea.  The  currents  shown  î  '  1  to  7  show  a 
tendency  to  hug  the  foreshore,  discharge  of 

sewage  at  similar  times  and  stale  of  the  tide  would 
probably  lead  to  further  objections  and  complaints,  both 
from  the  bathers  and  from  the  proprietors  of  the  fishing 
grounds. 

The  best  time,  therefore,  for  the  discharge  of  sewage 
will  be  Caccording  to  the  time  and  direction  of  the  currents) 
during  the  period  of  two  hours  before  high  tide  and  three 
hours  afterwards,  or  a  total  of  ten  hours  out  of  twenty- 
four  during  which  discharge  can  take  place. 

To  Ascertain  if  Pumping  is  Necessary 

In  order  to  fix  the  level  of  the  invert  at  the  com- 
mencement of  the  intercepting  sewer,  it  will  be  necessary 
to  ascertain  the  level  of  the  lowest  point  of  the  district 
to  be  drained.  It  will  also  be  necessary'-  to  ascertain  the 
level  of  the  existing  outfall  sewer.  It  is  assumed  that  the 
invert  of  the  new  sewer  at  its  commencement  might  be 
fixed  at  18.00  ft.  above  ordnance  datum. 

It  will  be  observed  that  the  highest  tide  is  25.00  ft. 
above  ordnance  datum,  but  as  this  only  occasionally 
happens,  and  the  highest  spring  tide  is  20.00  ft.  above 
ordnance  datum,  the  level  of  the  outlet  of  main  trunk 
sewer  might  reasonably  be  fixed  at  23.00  ft.  above 
ordnance  datvmi. 

It  will  therefore  be  seen  that  in  order  to  drain  the 
lowest  part  of  the  district,  to  intercept  the  existing  outfall 
sewer,  and  to  discharge  at  ti.e  point  selected,  pumping 
will  be  necessary. 

Suitable  Site  for  Pumping 

The  most  suitable  site  for  a  pumping  station  is  the 
next  point  for  consideration,  and  as  there  flows  past  the 
town  a  river  into  which  storm  water  can  be  discharged 
it  is  desirable  that  the  pumping  station  should  be  some- 
where near  its  banks. 

The  points  wliich  will  have  to  be  taken  into  consider- 
ation when  fixing  its  exact  location  are  : — 

(a)  That  sufficient  land  is  available  for  filtering  the 
storm  water  before  discharge  into  the  tidal  estuary. 

(b)  Whether  there  is  a  bridge  across  the  river  upon 
which  the  rising  main  can  be  carried. 

It  has  been  assumed  that  land  -with  the  above  two 
requirements  is  available,  and  can  be  purchased  for  the 
purpose. 

The  point  and  level  of  commencement  of  the  inter- 
cepting sewer,  the  position  of  the  pumping  station,  and 
the  exact  point  of  discharge  into  the  sea  having  been 
decided  upon,  the  next  important  consideration  is  the 
route  of  the  main  trunk  sewer. 
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Route  of  Main  Trunk  Sewer 

In  order  to  fix  a  route  it  will  be  necessary  that  a 
contoured  survey  of  the  surrounding  country  should  be 
made,  and  from  the  information  thus  obtained  the 
engineer  will  be  able  to  decide. 

(a)  In  which  direction  the  sewer  shall  be  taken  to 
lessen  deep  cuttings  or  high  embankments; 

(b)  Whether  it  would  be  cheaper  to  ttmnel  rather 
than  make  a  wide  detour. 

These  two  points  are  most  important,  as  through  an 
injudicious  decision  a  considerable  amount  of  money  may 
be  wasted.  It  will  be  seen,  upon  studying  the  plan  and 
levels,  that  the  ground  rises  sharply  on  the  North  bank 
of  the  river,  and  by  pumping  up  to  a  height  of  67.00  ft. 
above  ordnance  datum  (ascertained  as  shown  later),  the 
new  main  sewer  can  be  designed  so  that  the  sewage  will 
flow  by  gravitation  to  the  outfall. 

By  carefully  considering  the  contour  of  the  ground, 
it  will  be  seen  that  thé  route  selected  will  necessitate  only 
a  small  length  of  embankment,  and  that  it  would  be 
cheaper  to  tunnel  than  to  make  a  wide  detour. 

Quantity  of  Sewage  and  Storm  Water 

Before  designing  the  size  of  the  new  sewers  it  will  be 
necessary  to  calculate: — 

(1)  The  present  dry-weather  flow. 

(2)  The  present  population. 

(3)  The  future  increase  in  population,  say,  in  sixty 
years'  time. 

(4)  The  total  dry-weather  flow  for  the  increased 
population. 

(5)  The  quantity  of  storm  water  to  be  dealt  with. 

(6)  The  total  storm  and  dry-weather  flow  to  be 
provided  for  (in  cubic  feet  per  minute). 

(7)  The  maximum  quantity  of  sewage  to  be  stored 
and  discharged  at  the  outfall  after  allowing  for  discharge 
of  storm  water. 

To  Ascertain  Dry -Weather  Flow  per  Head 
of  Population. 

The  dry-weather  flow  of  the  present  population  can 
be  obtained  by  taking  gaugings  between  two  manholes 
at  the  existing  outfall  during  dry  weather.    The  method 
usually  adopted  is  by  noting  the  time  floats  take  to  travel 
between  two  manholes  and  booking  the  hydravilic  mean 
depth  at  regular  intervals,  say  every  half  hour,   and 
afterwards  working  out  the  results  in  the  office  by  means 
of  the  following  formulae: — 
s 
^=t 
Q=Av 
where  v= velocity  in  feet  per  minute,  s  =  distance  in  feet, 
t  =  time  in  minutes,  Q  =  cubic  feet  per  minute,  and  A  = 
Area  in  feet. 

To  Calculate  Increase  in  Population 

The  present  population  of  the  town  is  65,000.  In 
1900  it  was  55,000.  The  estimated  population  in  sixty 
years  hence  can  be  calculated  in  the  following  marmer: — 


55,000  population  in  1900:  Log  55,000  =  4.7403627 
65,000  "         "  1910:  Log  65,000  =  4.8129134 


Difference    0.0725507 
A  period  of  60  years  being  allowed. 

.0725507x6=     .4353042 
Add  4.8129134 


=     5.2482176 
which  is  the  logarithm  of  177100,  and  this  figure  represents 
the  maximum  population  upon  which  the  dry-weather  flow 
is  to  be  calculated. 

Maximum  Dry-Weather  Flow 

Assuming  that  as  a  result  of  the  gaugings  and  calcul- 
ations to  ascertain  the  present  drj^-weather  flow  it  is 
found  to  be  30  gallons  per  head  per  day,  then  the  maximum 
dry -weather  flow  (in  1960)  will  be: — 

177,100x30  =  5,313,000  gallons  per  day.  As  the  dry- 
weather  flow  varies  considerably  throughout  the  day,  it 
may  be  safely  assumed  that  one-half  will  be  discharged 
in  six  hours  i.e.  7,379  gallons  per  minute,  equal  to  1,180 
cub.  ft.  per  minute. 

Maximum  Quantity  of  Storm  Water 

The  next  important  consideration  is  the  quantity  of 
storm  water  which  is  likely  to  reach  the  sewer  per  minute, 
the  factors  governing  the  calculation  being: — 

(1)  The  maximum  rainfall. 

(2)  The  area  to  be  drained. 

(3)  The  rate  at  which  it  will  reach  the  sewers. 

To  ascertain  the  maximum  rainfall  a  study  of  past 
records  should  be  made. 

For  the  purpose  of  designing  the  scheme  imder 
consideration  a  rainfall  of  1  in.  in  one  hour  has  been 
taken,  but  in  order  to  safeguard  against  flooding  in  cases 
of  exceptional  storms  a  relief  out-fall  to  the  river  is 
provided. 

The  present  area  to  be  drained  is  approximately 
900  acres,  and  assuming  the  area  which  the  population 
for  the  next  sixty  years  will  cover  as  being  one  and  a 
quarter  times  the  area  per  head  of  present  population 
(having  regard  to  town  planning  ideas),  the  total  area 
to  be  taken  into  consideration  will  be  3,065  acres,  say 
3,000  acres.  As  the  greatest  proportion  of  the  area  when 
built  upon  will  be  paved,  the  total  quantity  of  water  that 
reaches  the  sewers  will  amount  to  about  75  per  cent  of 
the  rainfall;  therefore,  in  calculating  the  quantity  of  storm 
water  to  be  dealt  with,  2,250  acres  might  be  taken  as  the 
area. 

The  rate  of  flow  to  the  sewers  can  best  be  calculated 
by  the  Burkli-Ziegler  formulae  —  i.e.  : — 

Q  =  RcV  - 
A 
where  Q  =  cubic  feet  per  second  per  acre  reaching  sewers. 
R  =  average  rate  of  rainfall  during  heaviest  fall  in 
cubic  feet  per  acre  =  1  cub.  ft.  per  acre  per 
second  for  an  1-in.  rainfall  per  hour. 
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c  =  a  constant  =  .75  for  paved  streets  and  .31  for 

macaciainised  streets. 
S  =  KeiKMal  fall  of  area  per  1,000  ft. 
A=drainaKe  area  in  acres. 

Q  =  Rcv/  - 
A 

.5=  \f22' 


\y. 


V2250 


=  4.9912261. 
1.2478065. 


The 


=  .5x4v/.00098 

Log.  .00098 
Divide  by  4 

=  .17693 
=  .5X  .17693 

=  .088465  of  a  cub.  ft.  per  sec.  per  acre, 
total   rainfall   reaching   the   sewer   per   minute  = 
.088465x60x2250  =  11942  cub.  ft. 

Storm  water 11,942  cub.  ft.  per  minute. 

Dry  weather  flow.  1,180 


Total  flow 13,122 

The  Maximum  Quantity  of  Sewage  to  be 
Discharged  by  Main  Trunk  Sewer 

In  order  that  the  annual  expenses  of  pumping  dry- 
weather-fîow  sewage  to  main  trunk  sewer  shall  be  kept 
as  low  as  possible,  it  is  necessary  carefully  to  consider 
by  how  many  volumes  it  should  be  diluted  before  the 
excess  flow  is  passed  on  to  the  filter  beds  and  thence  to 
the  river.  There  is  a  great  divergence  of  opinion  as  to 
the  degree  of  pollution  before  discharging  either  on  to 
screening  beds  or  direct  to  a  river,  but  the  basis  originally 
laid  down  by  the  Local  Government  Board  of  Great 
Britain,  and  recently  confirmed  by  the  fifth  report  of  the 
Royal  Commission  is  generally  acted  upon  —  that  is,  that 
three  times  the  normal  dry-weather  flow  must  be  treated 
as  ordinary  sewage,  and  a  further  three  volumes  must  be 
treated  by  passing  through  separate  storm- water  filter-beds 
or  screening  beds  before  discharging  into  river  or  stream. 
Any  excess  of  this  amount  may  be  discharged  direct. 

The  first  rush  of  storm  water  in  sewers  is  usually 
very  foul,  owing  to  all  sediment,  etc.,  being  washed  along 
by  the  excessive  flow,  but  ultimately  only  the  normal 
dry- weather  flow  and  storm  water  is  discharged.  This 
state  of  things  is  probably  reached  when  the  flow  is  three 
times  the  normal  dry-weather  flow,  but  if  the  latter  is 
at  its  maximum,  the  dry-weather  flow  will  probably  only 
be  diluted  by  about  two  volumes,  so  that  further  treat- 
ment is  necessary  before  discharging  direct  into  the  river. 
If  a  storm  should  take  place  during  the  period  when  the 
dry-weather  flow  is  small,  say  at  midnight,  the  degree  of 
dilution  will  be  so  high  after  three  volumes  of  normal 
dry-weather  flow  have  been  discharged  that  no  further 
treatment  should  be  required. 

It  is  difficult  to  define  exactly  the  maximum  and 
minimum  periods  of  dry-weather  flow  discharge,  so  that 
the  normal  dry-weather  flow  will  be  taken  for  the  purpose 
of  designing  this  scheme. 

If  four  times  the  normal  dry- weather  flow  is  dis- 
charged direct  into  the  sea  through  the  main  trunk  sewer, 


a  dilution  of  two  and  a  half  to  three  times  the  maximum 
dry-wcalhcr  (low  will  be  obtained,  or  six  to  five  and  a  half 
limes  the  minimum  dry-weather  flow. 

The  normal  dry-weather  How  has  already  been  found 
to  equal  30  gallons  per  head  per  day,  so  that  the  maximum 
quantity  of  sewage  which  the  main  trunk  sewer  will  have 
to  take  when  the  population  is  177.100 — i.e.,  in  sixty 
years'  times  —  will  be  177,100x30  =  5.313,000  gallons  per 
day,  or  590x4  =  2,360  cub.  ft.  per  minute. 

Storage  Capacity  of  Reservoir  Sewer 

From  observation  of  the  currents  it  has  been  found 
that  discharge  can  take  place  for  five  hours  —  i.e.,  two 
hours  before  and  three  hours  after  high  tide  —  so  that  it 
will  be  necessary  to  provide  storage  capacity  for  seven 
hours.  The  flow  of  2,360  cub.  ft.  per  minute  —  i.e.  four 
times  the  normal  dry-weather  flow  —  is  not  likely  to  be 
maintained  throughout  the  whole  seven  hours,  and  ample 
provision  would  be  made  if  75  per  cent  of  this  amount 
were  taken.  The  quantity  then  to  be  stored  for  seven 
hours  would  be: — 


2360X60X7X75 
100 


=  743.400  cub.  ft. 


or  a  little  over  4,500,000  gallons,  which  must  be  discharged 
in  five  hours. 

Arrangements  should,  of  course,  be  made  that,  if  at 
any  time  the  storage  capacity  is  insufficient,  the  stored 
sewage  could  overflow  and  empty  into  the  sea. 

The  Size,  Shape,  and  Inclination  of  Sewers 

The  size,  shape,  and  inclination  of  sewers  should  next 
be  settled. 

The  sizes  of  sewers  are  ascertained  from  the  formulae 
Q  =  Av  and  v  =  c-s/r'i7  where  Q  =  quantity  discharged  in 
cubic  feet  per  minute. 

a  =  area  of  sewer  in  feet. 
V  =  velocity  in  feet  per  minute. 
c  =  a  variable  coefficient. 
s  =  the  sine  of  the  slope,  and 
r  =  hydraulic  mean  depth. 

The  value  of  c  varies  with  different  sizes  of  channel, 
but  for  the  sizes  of  sewers  which  will  be  required  in  this 
scheme  it  can  be  taken  as  118. 

In  respect  to  the  minimum  velocity  which  should  be 
allowed,  it  has  been  found  that  a  bottom  velocity  of  1  ft. 
per  second  will  move  fine  gravel  the  size  of  peas,  and  2  ft. 
per  second  will  move  rounded  pebbles  about  1  in.  in 
diameter.  The  velocity  of  sewage  varies  at  difi'erent 
depths,  the  least,  mean,  and  maximum  being  in  propor- 
tion to  3,  4  and  5. 

It  has  been  foimd  from  observation  that  the  following 
mean  velocities  shovild  be  obtained  in  order  to  keep  the 
sewer  self-cleansing: — 

^Yi  ft.  per  second  for  sewers  over  24  in. 

3      ft.       "  "  24  in.  to  12  in. 

and  3,1/^  ft.       "  "  under  12  in. 

The  maximum  velocity  which  should  be  allowed  is  a 
debatable  point  with  most  authorities  on  main  drainage, 
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but  a  velocity  of  5  to  6  ft.  can  be  allowed,  provided  the 
sewers  have  been  constructed  in  a  good,  workmanlike 
manner. 

Shape  of  Sewers 

For  such  sewers  as  are  required  in  a  scheme  of  this 
description,  in  which  a  large  volume  of  sewage  is  to  be 
conveyed,  the  shape  which  is  most  suitable  is  imdoubtedly 
that  of  a  circular  section,  for  the  following  reasons: — 

(1)  It  is  most  economical  in  construction. 

(2)  Simplicity  of  design. 

(3)  Great  strength  is  obtained. 

For  the  ordinary  sewers  which  have  a  fluctuating 
flow  the  egg-shaped  section  has  a  decided  advantage  over 
the  circular  section,  as  with  a  small  volume  of  sewage  a 
higher  velocity  of  flow  is  obtained  owing  to  the  greater 
depth  of  flow. 

As  the  scheme  under  consideration  only  deals  with 
large  flows  of  sewage,  the  circular  section  has  been  adopted 
tliroughout. 

As  to  the  general  method  of  constructing  the  sewers, 
it  has  been  found  from  experience  that  brickwcrk  is  the 
most  suitable  for  sewers  in  tunnel,  both  on  the  grounds 
of  economy  and  good  workmanship.  In  open  cutting, 
concrete  or  reinforced  concrete  can  be  used  with  advan- 
tage, as  the  concrete  can  be  mixed  and  put  in  position 
without  much  labour,  and  in  the  latter  method  of  con- 
struction the  work  can  be  better  supervised  than  in  the 
timnel  work. 

The  principal  factors  governing  the  general  design  of 
the  scheme  having  been  decided,  the  next  step  is  to 
consider  the  size  of  the  sewer  which  intercepts  the  sewage 
flowing  down  the  existing  outfall  sewer,  and  is  to  convey 
it  to  the  pumping  station.  The  lowest  level  of  the 
district  which  has  to  be  drained  is  25  ft.  above  ordnance 
datum,  but  in  order  to  intercept  the  sewage  conveyed 
down  the  existing  outfall  sewer  the  level  of  the  com- 
mencement of  the  new  intercepting  sewer  has  been  fixed 
at  18.00  ft.  above  ordnance  datum.  The  quantity  of 
sewage  and  storm  water  which  this  sewer  will  have  to 
discharge  is  13,122  cub.  ft.  per  minute. 

To  find  the  diameter  of  the  sewer  large  enough  to 
discharge  this  quantity  of  sewage  per  minute,  the  length 
of  the  sewer  being  one  mile,  and  allowing  a  velocity  of 
4  ft.  per  second,  proceed  as  follows  by  means  of  the 
formulae  — 

Q=Av 

Q= XV 


13122  =  3.1416  XTd' 

4 
8.35  =  d 


X240 


Say  8  ft.  3  in.  as  the  diameter  of  the  sewer. 
To  find  the  inclination  — 


/8.25    H 

4  =  118  =  V X— 

4        L 


H  =  fall  in  sewer 
L  =  length  of  sewer. 


v  =  118v'rXs 


H.M.D.  of  circular  sewer  - 

4 


/8.25      H 

4  =  118  =  ^ X 

4        5280 
50.6 

4X ^Vïï 

118 

H  =  2.92 
The  fall  in  the  intercepting  sewer  would  therefore  be  2.92 
ft.  in  1  mile,  or  1  in  1,809. 

New  Main  Trunk  Sewer  and  Reservoir  Sewer 

It  has  already  been  stated  that  the  most  convenient 
level  of  the  termination  of  this  sewer  is  23.00  ft.  above 
ordnance  datum,  and  in  order  to  minimise  the  cost  of 
construction  as  much  as  possible  this  sewer  should  be 
kept  near  the  surface,  in  order  to  obviate  deep  cutting. 

The  quantity  of  sewage  to  be  stored  has  been  calcul- 
ated at  about  4,500.000  gallons.    Assuming  a  diameter 
of  12  ft.  for  the  reservoir  sewer  its  length  can  be  found 
as  follows: — 
Gallons  to  be        Length  of         Area  of  Gals. 

stored  =   reservoir   X  reservoir   X    per  cub. 

sewer  sewer  foot 

4,500,000      =         L  X     113.10      X       6.25     • 

6,366  ft.     =        L. 
The  length  of  reservoir  sewer  with  a  diemeter  of  12  ft. 
will  therefore  be  a  little  over  1  mile  1  }i  furlongs. 

The  invert  level  of  the  reservoir  sewer  at  its  com- 
mencement should  now  de  decided. 

It  will  be  desirable  to  keep  the  invert  of  the  trunk 
sewer  above  the  crown  of  the  reservoir,  if  possible,  in 
order  to  obviate  "backing  up"  during  the  interval  of 
storage,  and  also  for  future  extension  it  will  be  easier  to 
extend  the  reservoir  sewer  if  it  is  kept  below  the  trimk 
sewer. 

The  level  of  the  reservoir  sewer  at  its  termination 
being  fixed  at  23.00  ft.  above  ordnance  datum,  if  a  fall 
of  7  ft.  is  given  in  a  length  of  1  mile  1J4  furlongs,  an 
inclination  of  1  in  891  is  obtained,  with  an  invert  level 
of  30.00  ft.  above  ordnance  datum  at  the  commencement 
of  the  reservoir  sewer.  As  the  ground  level  at  the  jvmc- 
tion  of  the  trunk  sewer  and  reservoir  sewer  is  52  ft.  above 
ordnance  datum  there  will  be  8.88  ft.  of  cover,  allowing 
13)^2  in.  for  the  thickness  of  the  reservoir  sewer  at  this 
point. 

The  requirements  of  the  trunk  sewer  should  now  be 
considered.     That  factors  governing  its  design  are: — 

(1)  It  should  be  capable  of  discharging  2,360  ft. 
per  minute. 

(2)  The  inclination  should  be  such  as  will  allow  a 
velocity  of  3  ft.  to  4  ft.  per  second. 

To  ascertain  diameter  use  same  formulae  as  before  : — 
Q  =  A  V 
Ifd^ 

Q= V 

4 

/  2,360x4 

d  =  V 

3.1416X240 
d  =  3'6" 
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TIio  dianu'tcr  of  this  sewer  would  therefore  be  3  ft. 


6  in. 

The  fall  in  the  sewer  will  be  found  by  the  formulae  — 

v  =  118v'rl<s' 

/S5Ô       H 

4  =  118v/  — X 

_      4       18480 

4.88  =  >/H 

25.00  =  H 

184  80 

.  • .    The  inclination  will  be  =  1  in.  739.2 

25.00 
The  inclination  having  been  obtained,  the  levels  of 
the  main  trunk  sewer  at  its  commencement  and  termina- 
tion where  it  joins  the  reservoir  sewer  can  be  fixed.  The 
level  of  the  commencement  of  the  reservoir  sewer  being 
fixed  at  30.00  ft.  above  ordnance  datum,  and  as  it  is 
desired  to  keep  this  sewer  wholly  below  the  main  trunk 
sewer,  the  level  of  the  latter  will  be  30.00+12.00  =  42.00  ft. 
above  ordnance  datum.  As  there  is  a  rise  of  25.00  ft.  in 
the  main  trunk  sewer,  the  level  at  its  commencement  will 
be  67.00  ft.  above  ordnance  datum,  which  will  give  a  cover 
of  3.50  ft. 

Outfall 

From  the  termination  of  the  reservoir  sewer  it  is 
proposed  to  take  an  iron  pipe  to  terminate  at  low-water 
mark.  The  outlet,  therefore,  from  the  reservoir  will  be 
in  the  nature  of  a  submerged  orifice,  and  in  order  to 
calculate  its  size  it  will  be  first  necessary  to  determine 
the  average  head  under  which  it  will  discharge  the  stored 
sewage  in  five  hours.  When  the  reservoir  sewer  is  full 
the  maximum  head  would  be  42.00  ft.  above  ordnance 
datum,  and  as  the  highest  spring  tide  is  20.00  ft.  above 
ordnance  datum,  this  would  give  a  working  head  at  the 
commencement  of  22.00  ft.;  at  the  termination  ol  five 
hours  the  tide  would  have  fallen  practically  to  ordnance 
datum,  and  as  the  sewer  will  be  nearly  empty  at  that 
time  a  mean  head  of  22.50  is  obtained. 

The  quantity  of  sewage  to  be  discharged  in  the  five 
hours  will  be  4,500,000  gallons  in  the  reservoir  plus  the 
discharge  of  the  main  trunk  sewer  for  that  period.  It  is 
not  at  all  probable  that  the  trunk  sewer  will  be  discharging 
full  bore  during  the  seven  hours  in  which  the  reservoir 
is  being  filled  as  well  as  for  the  five  hours  during  which 
the  latter  is  being  discharged;  it  is  therefore  safe  to  assume 
that  for  the  period  of  five  hours  it  would  not  be  discharging 
more  than  half  its  capacity,  which  will  bring  the  total 
quantity  of  sewage  to  be  discharged  to  about  6,750,000 
gallons,  or  3,600  cub.  ft.  per  minute. 

To  find  the  size  of  the  pipe  necessary  to  discharge 
at  this  rate,  the  best  formula  to  use  is  that  of  Eytelwein — 

i.e.,  D  =  .53\/  — - — where  D  =  diameter  of  pipe  in  inches 
H 
L  =  length  of  pipe  in  feet, 

W  =  quantity  discharged  in  cubic  feet  per  minute, 
H  =  head  in  feet. 

5  /         3600x3600 
D=  .53V2200X 

22.50 


Lor.  12H7?OOOOn- 

-Q.  1028452 

Divi''         -     ' 

no 

1.; 

of  06.156 

D=  .53x66.156 

=  35.06  in. 

.53v'12672000OO 


A  pipe  3  ft.  in  diameter  would  therefore  be  of  sufTicient 
size  for  all  requirements. 

At  the  end  of  the  storage  reservoir  a  penstock  would 
be  constructed,  and  in  order  to  obviate  any  difficulty  in 
the  event  of  a  penstock  getting  out  of  order  it  will  be 
advisable  to  arrange  a  duplicate  outlet  with  duplicate 
valves. 

Screening  Beds 

Arrangements  have  already  been  made  whereby  four 
times  the  normal  dry-weather  flow  will  be  pumped  to 
the  main  trunk  sewer,  to  flow  by  gravitation  to  the 
reservoir  sewer  and  outfall.  It  has  been  previously 
pointed  out  that  if  a  storm  takes  place  when  the  dry- 
weather  flow  is  at  its  maximum,  the  normal  dry-weather 
flow  is  only  diluted  by  2J {.  to  3  volumes  when  the  required 
quantity  has  been  pumped  to  the  main  trunk  sewer,  so 
that  further  treatment  of  seme  sort  is  required  before 
direct  discharge  to  the  river  is  allowed.  It  is  therefore 
proposed  to  pass  through  rough  storm  water  screening 
beds  up  to  eight  times  the  normal  dry-weather  flow 
before  discharging  direct  into  the  tidal  estuary.  This 
will  allow  a  dilution  of  about  six  times  the  maximum 
dry-weather  flow  or  ten  times  the  minimum  dry-weather 
flow  before  direct  discharge  takes  place.  By  such  an 
arrangement  it  is  estimated  that  only  storm  water  will 
be  discharged  direct  into  the  tidal  estuary. 

The  quantity  of  storm  water  to  be  passed  through 
the  screening  beds  will  be  the  difference  between  four 
and  eight  volumes  of  the  normal  dry-weather  flow  — 
i.e.,  4,720—2,360  =  2,360  cub.  ft.  or  14,750  gallons  per 
minute. 

Allowing  a  filtration  of  500  gallons  per  square  yard 
per  twenty-four  hours,  the  area  of  the  filters  required  at 
present  will  be  6^i  acres. 

Pumping  Plant 

It  is  not  necessary  to  design  the  pimiping  plant  at 
present  so  that  it  shall  be  sufficient  to  deal  with  the 
flow  when  the  district  is  fully  de\'eloped,  and,  as  in  the 
case  of  the  screening  beds,  only  half  the  maximum  flow 
is  taken  into  consideration. 

The  quantity  of  sew^age  diluted  by  four  volumes 
which  is  to  be  raised  from  the  pump  will  be  for  the  present 
1,180  cub.  ft.  per  minute.  The  total  height  from  the 
bottom  of  the  pump  to  the  crown  of  the  trunk  sewer  will 
be  60  ft.  plus  the  loss  of  head  due  to  friction  in  the  rising 
main. 

The  area  of  the  rising  main,  allowing  a  velocity 
of  discharge  from  the  pumps  of  240  ft.  per  minute, 

1180 
will  be =  4.91  sq.  ft.,  or  a  diameter  of  2  ft.  6  in. 

240 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


The  loss  of  head  due  to  friction  can  be  found  as 
follows: —  

V  =  100xA^X— 
L. 


/  H 

4  =  100  V. 62  X- 


1100 


4  =  2.3VH 
2.99  =  H 
That  is,  2.99  ft.  of  head  is  required  to  overcome  the 
friction  in  1,100  ft.  of  2  ft.  6  in.  pipe  when  discharging 
1,180  ft.  per  minute.  An  allowance  of  4  ft.  should  there- 
fore be  made  for  loss  of  head  due  to  friction,  including 
that  due  to  bends,  which  will  give  a  total  head  to  pump 
against  of  64  ft.  therefore  1,180x62.5x64  =  4,720,000  ft.- 
Ib.  per  minute  =  143  horse  power  (actual).  With  an 
efficiency  of  70  per  cent  the  required  indicated  horse 
power  will  be  — 

143X100 

=  204.28  I.H.P. 

70 

In  order  best  to  deal  with  the  intermittent  flow  of 

sewage  during  dry  and  wet  weather,  when  the  normal 

flow  of  sewage  is  diluted  up  to  four  volumes,  it  will  be 

advisable  to  have  two  pumps  of  110  I.H.P.  each,  with 


two  pimips  of  similar  power  in  reserve.  This  arrange- 
ment will  be  sufficient  for  the  demands  of  the  near  future, 
and  if  electricity  is  used  for  the  motive  power  arrange- 
ments can  be  made  by  means  of  floats  whereby  the 
pimips  can  be  brought  into  action  automatically  as 
required. 

Additional  pumping  plant  will  be  required  to  deal 
with  the  flow  of  sewage  and  storm  water  in  times  of 
heavy  storms,  in  excess  of  four  times  the  normal  dry- 
weather  flow.  The  indicated  power  of  these  pumps  can 
be  calculated  in  the  same  way  as  before;  but  as  the  storm 
water  will  be  either  discharged  on  to  the  screening  beds 
or  direct  to  the  river,  the  lift  will  only  be  about  20  ft. 

The  best  arrangement  for  ensuring  that  ten  times 
the  dry-weather  flow  will  be  passed  on  to  the  screening 
beds  before  direct  discharge  into  the  river  will  be  to 
arrange  that  the  delivery  from  the  pumps  discharge  into 
a  channel  (leading  to  the  beds)  with  an  adjustable  weir, 
so  that  when  the  flow  exceeds  ten  times  the  normal  dry- 
weather  flow  the  storm  water  will  flow  over  the  weir 
into  another  channel,  which  will  convey  it  to  the  river 
direct. 

It  has  already  been  stated  that  the  pumps  have  been 
designed  for  the  needs  of  the  immediate  future,  so  that 
as  the  town  further  develops  the  pumping  capacity  can 
be  increased  accordingly. 


,Cost  —  Plus  Contracts* 


An  explanation  of  the  differences  between  the  cost  plus  and  unit  price  form  of  contract, 
advantages  and  disadvantaêes,  with  examples  of  contracts  on  the  cost-plus  basis. 

J.  C.  Keith,  B.A.Sc,  A.M.E.I.C. 
Advance  proof  of  Paper  to  be  presented  at  the  General  Professional  Meeting,  Toronto,  Feb.  2nd  and  3rd  1921. 


Cost-plus  contracts  as  here  discussed,  embrace  only 
those  on  cost-plus-a-sliding-scale-fee.  They  are  not  new 
but  unusual  circumstances  through  which  we  have  just 
passed  and  which  still  prevail,  rendered  them  desirable 
if  not  absolutely  necessary.  They  are  largely  the  child 
of  unsettled  conditions,  both  as  to  materials  and  labour, 
which  have  obtained  during  the  past  five  years.  More 
particularly  was  this  true  near  large  industrial  centres 
where  labour,  both  skilled  and  unskilled,  was  at  a  premium, 
and  where  the  labour  turnover  on  works  both  large  and 
small,  was  very  high.  This  fact  coupled  with  uncertain 
deliveries  due  to  underproduction  and  uncertain  tran- 
sportation increased  the  contractor's  hazard  to  such  an 
extent  that  the  execution  of  any  contract  as  expected 
was  largely  subject  to  forces  over  which  he  had  no  control. 
There  were  two  alternatives,  one  that  he  should  protect 
himself  by  an  unreasonably  high  bid  which  would  be 
unfair  to  the  owner  should  anticipated  possibilities  not 
materialize,  the  other  that  some  form  of  agreement  be 
entered  into  by  which  the  contractor  would  be  assured 
a  fair  return  for  his  organizing  and  supervising  ability 
and  which  in  addition,  would  make  him  a  profit  sharing 
partner  in  every  dollar  he  saved  his  client. 


*A11   publication   rights  reserved  until  February  3rd  by  the 
Engineering  Institute  of  Canada. 


Theoretically,  a  competitive  system  is  desirable.  It 
invites  the  keenest  competition,  the  reward  going  to  the 
lowest  responsible  bidder.  Incompetent  labour  has  no 
place  in  the  organization  and  if  the  contract  has  been 
drawn  by  competent  parties,  the  owner  knows  the  out- 
side cost  of  the  work  and  can  finance  accordingly.  The 
owner,  however,  is  not  the  only  party  to  the  contract 
and  there  are  other  interests  to  be  served  and  safe-guarded, 
as  well.  Under  the  old  system  of  lump  sum  or  unit  price 
contract,  the  contractor  assumed  all  the  risk  and  not 
infrequently  the  owner  received  something  for  which  he 
did  not  pay  and  the  contractor  paid  for  something  for 
which,  from  his  standpoint  "value  received"  could  not 
always  be  written.  The  full  power  of  the  law  is  used 
in  the  suppression  of  gambling  practices  but  it  has  so 
far  failed  to  take  cognizance  of  this  element  in  the  lump 
sum  contract.  The  lump  sum  contract  has  been  prac- 
tically an  insurance  policy  that  the  cost  of  any  structure 
would  not  exceed  a  definite  fixed  amount.  The  friction 
which  so  often  arises  in  a  lump  sum  contract  which  all 
too  frequently  ends  in  litigation,  is  an  indication  that 
some  essential  is  lacking.  On  the  engineer  must  fall  the 
full  burden  of  fair  interpretation,  and  he  is  neither  a 
Daniel  nor  a  Solomon.  Any  method,  then,  which  is 
equitable  and  which  keeps  the  contractor,  the  engineer 
and  the  owner  in  harmony  must  have  some  justification 
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for  its  exislonco.    The  cost-plus  contract  furnishes  an 
ideally  correct  medium  for  meetinn  tliese  conditions. 

The  conlrait  which  covered  every  i)<)ssil)le  contin- 
gency has  pn)l)al)ly  not  yet  been  drawn.  When  that  sta^e 
of  ix-rfection  is  reached,  we  sliall  probably  be  so  near  the 
millennium  that  the  brotherhood  of  man  will  render  a 
contract  of  any  type  unnecessary.  The  cost-plus  con- 
tract falls  far  short  of  perfection  inasmuch  as  it  has 
disadvantages,  but  in  this  respect  it  does  not  suffer  in 
comparison  with  the  unit  price  contract.  Each  has  its 
virtues  and  they  must  all  have  due  consideration.  Ar- 
guments for  and  against  the  cost  plus  systems  may  be 
briefly  summarized: 

Advantages  and  Disadvantages 
For:— 

(1)  Owner  and  contractor  co-operate  in  a  common 
interest. 

(2)  The  owner  does  not  pay  for  a  contracting  risk 
which  does  not  materialize. 

(3)  There  is  no  incentive  to  skimp  work. 

(4)  Flexibility  is  provided  for  increasing  or  decreas- 
ing quantities  or  type  of  construction.  The 
question  of  extras  never  presents  a  problem. 

(5)  Construction  may  be  begun  before  plans  are 
complete. 

(6)  Equitable  settlements  are  effected  in  harmony. 

Against: — 

(1)  Excess  cost  and  inability  to  finance  may  close 
down  work. 

(2)  If  the  contractor  has  work  under  both  types  of 
contract,  the  competent  labour  goes  to  the  unit 
price  job. 

(3)  The  engineer  may  be  less  thorough  in  prepara- 
tion of  plans  or  in  supervision  due  to  time 
required  in  checking  accounts. 

(4)  Unscrupulous  contractors  and  engineers  may 
profit  at  the  expense  of  the  owner. 

(5)  Legal  status  not  finally  determined. 

For  many  years  much  construction  has  been  carried 
on  by  railroads  and  large  corporations  on  the  cost-plus 
basis.  The  reputation  of  their  contractor  for  efficiency 
and  integrity  was  well  known  to  them,  and  as  a  rule  that 
confidence  was  seldom  misplaced.  Prior  to  1915,  very 
little  reference  to  this  type  of  contract  was  made  in  the 
technical  press,  although  it  had  been  in  vogue  in  Europe 
for  some  time.  Two  contracts  before  that  time  covered 
the  construction  of  the  Cambridge  subway  for  the  Boston 
Elevated  Railway,  and  a  macadam  road  for  the  Troy 
Public  Works  Company  at  Utica,  N.Y.  In  1916,  the 
United  States  Government  called  for  tenders  for  repairing 
dock  buildings  under  this  type  of  contract,  and  it  was 
alleged  that  the  only  other  proposal  of  this  character  in 
recent  years  by  the  U.S.  Government  was  the  Panama 
Canal  bid  in  1907. 

The  contract  and  not  the  specification  is  the  out- 
standing factor  in  the  cost-plus  system.  The  basic 
principle  is  the  owner's  confidence  in  the  contractors 
established  reputation  for  efficiency  and  integrity.  All 
that  a  contractor  has  to  sell  at  any  time  is  service,  and 
to  be  considered  efficient  he  must  do  his  work  better  than 
the  next  man  and  at  less  cost.  In  answer  to  a  question 
as  to  the  relative  efficiency  of  labour,  on  cost-plus  or 
lump  sum  contracts,  the  president  of  the  Turner  Con- 
struction Company  said  in  part  "In  a  properly  organized 
construction  company,  there  is  no  difference  in  efficiency 
in  labour  engaged  on  percentage  work  as  compared  with 


lump  sum  work.  A  workman  is  naturally  primarily 
interested  in  his  own  welfare  and  hence  in  the  keeping 
of  iiis  job.  When  he  knows  that  diligence  on  a  percentage 
job  is  rewarded  by  continuous  employment,  he  will  work 
just  as  hard  on  one  type  of  contract  as  on  another." 

Cost-plus  contracts  in  addition  to  the  customary 
construction  specifications  and  schedule  of  quantities, 
generally  include  a  list  of  plant,  apart  from  tools,  which 
will  be  required  upon  the  work  and  for  which  a  fair  local 
per  diem  rental  is  specified  for  each  unit.  A  schedule  of 
wages  covering  skilled  and  unskilled  labour  is  incorporated 
and  may  not  be  exceeded  without  the  owner's  consent. 
A  statement  of  the  value  of  the  plant  may  be  required 
of  the  contractor,  and  it  is  sometimes  specified  that  the 
plant  may  be  taken  over  by  the  owner  at  this  valuation 
less  rental  paid,  it  being  maintained  by  the  owner  through- 
out the  work.  The  plant  rental  may  be  a  lump  sum,  in 
which  case  the  owner  knows  that  undue  prolongation  of 
the  work  will  not  increase  this  particular  item  of  cost. 
In  some  instances,  it  is  desirable  that  the  contractor 
should  maintain  the  plant  at  his  own  expense  throughout 
the  work. 

Cost  Factors 

The  direct  cost  of  the  work  is  financed  by  the  owner 
upon  submission  of  statements  by  the  engineer  covering 
obligations  properly  incurred  in  the  work  within  the 
following  descriptions: — 

(1)  All    materials,    tools    and    supplies,    but    not 
equipment  included  in  the  rental  schedules. 

(2)  All  wages  in  accordance  with  approved  schedules 
expended  directly  or  incident  to  the  work. 

(3)  PajTnents  to  sub-contractors  properly  made. 

(4)  Plant  rental. 

(5)  Loading  and  unloading  of  plant  and  replace- 
ments therein. 

(6)  Transportation  and  expense  of  field  force. 

(7)  Bond  fees,  royalties  and  incidental  expenses. 
The  actual  cost  of  the  work  is  the  svmi  total  of  all 

the  statements  certified  by  the  engineer  and  paid  by  the 
owner.  If  there  is  any  difference  in  the  final  quantities 
to  those  which  were  given  in  the  schedule  forming  part 
of  the  contract,  an  adjusted  estimate  has  to  be  made  by 
multiplying  the  various  imit  costs  submitted  by  the 
contractor  in  his  bid  by  the  quantities  certified  by  the 
engineer  to  have  been  incorporated  in  the  work.  The 
nominal  profit  is  fixed  in  the  contract  as  some  definite 
percentage  of  the  adjusted  estimate.  The  actual  profit 
of  the  contractor  is  based  on  the  difference  between  the 
actual  cost  and  the  adjusted  estimate.  If  the  actual 
cost  of  the  work  is  the  same  as  the  adjusted  estimate, 
the  nominal  profit  is  the  actual  profit  paid  to  the  con- 
tractor. Such  a  circimistance  is  seldom,  if  ever,  likely 
to  occur  and  the  ways  in  which  the  adjusted  profit  may  be 
determined  are  so  varied  that  several  typical  examples 
are  given  herewith. 

Adjusted  Profit 

A  contract  for  the  construction  of  a  sewer  for  the 
Essex  Border  Utilities  Commission  paid  the  contractor  a 
nominal  profit  of  ten  per  cent  of  his  estimate.  If  the 
actual  cost  was  more  than  the  adjusted  estimate,  ten 
per  cent  was  paid  by  the  contractor  and  ninety  per  cent 
by  the  Commission.  If  the  actual  cost  was  less  than  the 
estimate,  ten  per  cent  of  the  difference  was  paid  to  the 
Contractor  in  addition  to  the  nominal  profit.    This  is  not 
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an  unusual  type  of  contract,  but  existing  case  percentages 
might  he  increased  to  twenty  or  even  fifty  per  cent  and 
the  base  fee  to  fifteen  or  twenty  per  cent  on  small  contracts. 

The  North  Jersey  Water  Supply  Commission  provid- 
ed for  an  adjustment  to  certain  labour  costs  after  1920, 
provided  such  costs  were  10%  above  or  below  normal 
1920  prices.  This  placed  the  burden  of  change  in  material 
costs  on  the  contractor  but  caused  the  owner  to  share 
unusual  changes  in  labour  cost.  Careful  supervision  and 
economical  construction  methods  were  thus  required  of 
the  contractor  as  in  unit  price  contracts  without  asking 
him  to  assume  all  responsibility  for  labour  changes.  Even 
this  departure  from  standard  Government  contracts  did 
not  meet  with  success,  and  in  October  new  tenders  were 
called  on  a  straight  cost-plus  basis  in  the  hope  of 
securing  lower  figures. 

The  Miami  Conservancy  Commission  after  a  long 
and  favorable  acquaintance  with  a  certain  contractor 
awarded  a  contract  on  the  following  basis: — 

"The  contractor's  fee  to  be  9%  of  the  base  price. 
If  construction  cost  exceeds  the  base  price,  the  con- 
tractors fee  shall  be  reduced  by  25%  of  the  excess  cost 
up  to  an  excess  of  10%  and  50%  of  anv  additional  cost 
above  10%  of  said  base  price,  provided,  however,  that 
the  contractor's  fee  shall  not  be  reduced  to  less  than  4% 
of  said  prices.    Should  the  actual  construction  cost  be 


less  than  the  base  price,  the  contractor's  fee  shall  be 
increased  by  25%  of  the  saving  in  cost  below  the  base 
price  up  to  a  saving  of  10%  below  the  base  price  and 
by  50%  of  all  additional  saving  above  10%  of  said  base 
price.  This  contract  carried  with  it  the  unusual  clause 
that  it  could  be  terminated  at  once  on  the  disability  of 
the  president  of  the  company.  His  presence  was  the 
essence  of  the  contract." 

In  a  paper  presented  to  the  American  Society  of 
Civil  Engineers,  J.  A.  L.  Waddell,  consulting  engineer 
of  New  York,  outlined  a  contract  in  which  owner,  con- 
tractor, and  employee  were  all  considered,  and  had  a 
definite  share  in  the  final  adjustment  of  profit.  This  had 
much  to  commend  it  and  deserves  more  than  passing 
mention. 

In  July,  1918,  the  Essex  Border  Utilities  Commission 
called  for  tenders  for  the  construction  of  an  intercepting 
sewer.  This  was  a  straight  unit  price  contract,  the 
contractor  furnishing  all  materials  and  labour.  He  was 
also  under  heavy  bond  for  its  completion  and  subject 
to  a  time  penalty  clause.  Owing  to  the  excessively  high 
bids  received,  tenders  were  called  a  month  later  on  a 
cost-plus  basis.  There  was  no  change  in  the  specifica- 
tions or  in  the  amount  of  work  to  be  done.  The  contract 
was  changed  sufficiently  to  meet  the  conditions  on  a 
cost-plus  basis  and  the  profit  was  determined  as  follows: 


Comrarison  of  B''ds  and  Settlement  Fîgures 


Description 

Unit 

Unit  Cost 

Total 

Cost 

Item 

No. 

Unit 
Price 

Cost 
Plus 

Unit 
Price 

Cost 
Plus 

1 

Exc.  to  8  ft.  depth        

10  cu.  yd. 
540  "      " 
12000  "      " 
21300  "      " 
10  "      " 
1060  lin.  ft. 
1310  "       " 
1530  "       " 
2540  "       " 
1960  "       " 
3640  "       " 
410  Vert.  ft. 
410      "      " 
48  Sets 
644  steps 
165  lin.  ft. 
64  "      " 

10  each 
55      " 
2      " 
720  sq.  yd. 
170  "      " 
2850  "      " 
10  cu.  yd. 
10  B.M. 

2.00 
3.00 
3.10 
3.30 
4.00 
1.10 
1.50 
2.20 
3.15 
3.00 
3.80 
8.00 
9.00 

20.50 
1.00 
3.00 

22.00 

20.00 

19.00 

18.00 

3.00 

2.00 

1.80 

18.00 

100.00 

2.00 
2.00 
1.50 
1.85 
2.00 
1.00 
1.40 
1.70 
2.60 
2.65 
3.25 
6.00 
6.50 

15.00 

.70 

3.00 

15.00 

14.00 

14.00 

10.00 

2.45 

2.00 

1.50 

10.00 

65.00 

20.00 

1620.00 

37.200.00 

70,290.00 

40.00 

1,166.00 

1,965.00 

3,366.00 

8.001.00 

5,880.00 

13,832.00 

3,280.00 

3,690.00 

984.00 

644.00 

495.00 

1,408.00 

3,200.00 

2,360.00 

751.00 

987.00 

1,109.00 

200.00 

1,045.00 

36.00 

2,160.00 

340.00 

5,130.00 

180.00 

1,000.00 

20.00 

2 

Exc.    8  to  12  ft.  depth 

1080.00 

3 

Exc.  12  to  18  ft.  depth 

18,000.00 

4 

Exc.  18  to  24  ft.  depth 

39,405.00 

5 

Exc.  over  24  ft.          

20.00 

6 
7 
8 
9 
10 

15"  V.T.P 

18"  V.T.P 

20"  V.T.P 

24"  V.T.P 

27"  concrete  pipe 

1,060.00 
1,834.00 
2,601.00 
6,604.00 
5,194.00 

11 

33"  rein.  con.  pipe 

11,830.00 

12 
13 

4'Diam.  M.H 

4'  6"  Diam.  M.H 

2,460.00 
2,665.00 

14 

M.H.  frames  covers 

720.00 

15 

M.H.  steps 

450.00 

16 

20"  force  main 

495.00 

17 
18 

20"      "        "  under  track 

Ford  meas.  chamber 

960.00 
1,800.00 

19 
?0 

Walkerville  meas.  chamber 

East  main  regulator 

1,200.00 
600.00 

21 

Relief  main  regulator 

760.00 

22 

West  main  regulator  .        

825.00 

23 
24 
25 
2fi 

Drop  house  connections  27" 

Drop  house  cormections  V.T.P.... 

Straight  house  connections 

Asph.  blk.  pavement 

140.00 

770.00 

20.00 

1,764.00 

27 

Con.  pavement 

340.00 

28 

Sidewalk 

4,275.00 

29 

Extra  concrete 

100.00 

30 

Timber  platform 

650.00 

$172,379.00 

$108,642.80 
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"As  full  compensation  for  (lip  sorviccs  of  the  con- 
tractor includiiiK  profit  and  all  general  ovorlicarl  expense 
unless  elsewliere  jirovicled,  the  commission  shall  pay  to 
the  contractor  in  the  manner  hereinafter  prescribed,  a 
profit  to  be  determined  from  the  followinj;  schedule 
at  the  time  of  completion  of  the  work  except  as  elsewhere 
provided.  For  purjioses  of  determininR  the  estimated 
cost,  the  unit  sum  bid  by  the  contractor  times  the 
estimated  quantities  will  be  used.  In  the  event  that 
it  is  desiral)!e  to  increase  the  work,  the  calculated  cost 
on  the  unit  bid  basis  will  be  used  to  determine  the  pro- 
portionate amount  that  the  basic  profit  to  the  contractor 
shall  be  increased  or  decreased.  If  the  actual  amount 
of  the  work  is  less  than  the  adjusted  estimate  cost,  or 
this  cost  adjusted  as  determined  above,  the  saving  is 
to  be  divided  and  259;  of  it  paid  to  the  contractor  in 
addition  to  his  profit  and  the  remaining  75'J^'  shall  become 
the  property  of  the  commission.  If  the  actual  cost  is 
more  tlian  the  adjusted  estimate  cost,  the  amount  of  such 
excess  shall  be  divided  ai'd  paid  for  as  follows:  —  10^,^  by 
the  contractor  to  be  deducted  from  his  profit  and  90^^ 
by  the  commission.  The  profit  shall  be  if  the  work  cost 
the  same  amount  as  the  adjusted  estimate  the  svm  of 
$12,000  and  in  no  case  shall  this  be  reduced  to  a  sum 
less  than  50'  ;  of  the  $12,000  profit  by  any  reductions 
due  to  the  work  costing  more  than  estimated." 

This  sewer  was  constructed  for  its  entire  length  along 
the  river  front  and  the  element  of  risk  was  high.  The 
same  contractor  was  the  low  bidder  in  each  case  and  a 
comparison  of  the  bids  and  final  settlement  figures  may 
be  of  interest. 

Actual  cost  of  work $1 15.621.63 

Contractor's  estimate 108,642.80 

Excess  cost $    6,978.83 

Profit  fee $  12.000.00 

Less  10%  of  excess  cost 697.88 

$  11,302.12 


Lowest  bid  on  lump  sum  tender,  .     $163.573.40 
Cost  on  percentage  basis 126,923.75 

Total  saving $  36,649.65 

In  the  same  year,  tenders  were  called  and  the  contract 
awarded  on  a  unit  price  basis  for  the  construction  of  an 
intercepting  sewer  known  as  the  î-'outh  Interceptor,  the 
contract  price  for  which  was  $115,0CX).00.  When  the 
actual  value  of  work  done  amounted  to  $62.460.51,  the 
contractor  made  an  assigrment,  the  cost  of  the  work  to 
him  at  that  date  being  approximately  the  contract  price. 
A  final  settlement  has  not  yet  been  made,  as  nearly  all 
parties  interested  either  directly  or  indirectly  are  involved 
in  litigation.  Early  in  the  present  year,  tenders  were 
called  for  the  crmpletion  of  this  work  on  a  cost-plus 
basis  and  it  is  being  carried  to  crmpletion  very^  close  to 
the  contractor's  estimate.  In  the  first  case,  inexperience 
not  less  than  financial  backing  courted  disaster.  The 
contractor  was  either  unfamiliar  with  or  did  not  appre- 
ciate local  conditions  and  while  highly  recommended,  his 
ability  to  handle  work  of  this  nature  was  not  known  to 
the  Commission.  Such  a  contract  would  not  have  been 
awarded  to  a  comparatively  unknown  contractor  ori  a 
cost-plus  basis.  These  examples  ofïer  a  ver>'  striking 
contrast  of  the  results  attained  under  the  two  types  of 
contract. 

The  integrity,  experience,  ability  and  financial  rating 
of  the  contractor  are  extremely  important  elements  in 
this  tj-pe  of  contract,  probably  more  important  than  in 
either  the  unit  price  of  lump  sum  contract.  Construction 
involving  the  expenditure  of  upward  of  a  million  dollars 
for  filtration  plant  and  pipe  lines  in  Ohio  could  have  been 
very  nicely  handled  on  this  basis  this  year,  but  we  were 
advised  when  this  method  was  under  consideration,  that 
it  would  not  be  permissable  under  the  laws  of  that  state. 
The  cost-plus  contract  has  not  been  adjudicated  to  any 
great  extent  in  the  courts  and  much  greater  care  should 
be  exercised  in  drawing  this  form  of  contract  than  in 
other  types  of  contract  wliich  are  in  more  common  use. 


Hydrated   Lime  — A  Chemical  Engineering   Product* 

Properties,  manufacture,  and  use 

Lucius  E.  Allen,  M.E.I.C,  M.  Am.  I.  Ch.  E. 
Advance  proof  of  Paper  to  be  presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd  and  3rd,  1921. 


There  has  arisen  of  late  years  considerable  discussion 
among  those  following  the  various  engineering  professions 
as  to  just  what  constituted  a  chemical  engineer.  To  some 
the  chemical  engineer  has  appeared  to  have  grown  up  in 
their  midst  as  a  sort  of  hybrid,  whose  growth  had  been 
so  rapid  that  like  the  familiar  cabbage,  instead  of  one 
solid  head  appearing  on  one  root,  two  heads  appeared, 
in  many  cases  both  being  cracked  due  to  rapidity  of 
growth.  However  it  is  gratifying  to  see  that  the  chemical 
engineer  is  to-day  filling  an  increasingly  important  place 
in  the  engineering  and  business  world. 

The  chemical  engineer  may  be  defined  as  one  who 
manages  enterprises  requiring  the  knowledge  and  applica- 

*A11  publication  rights  reserved  until   February  3rd    by  the 
Engineering  Institute  of  Canada. 


tion  of  chemistry.  The  development,  manufacture  and 
use  of  hydrated  lime  may  well  represent  a  typical  example 
of  what  constitutes  the  realm  of  chemical  engineering  as 
applied  to  one  of  the  most  common  and  useful  products 
of  nature. 

Historical  Development 

It  is  possibly  difficult  to  state  how  early  in  the  world's 
history  lime  was  first  produced  or  used,  butait  is  safe  to 
assume  that  at  whatever  age  man  first  built  the  crude 
bonfire  on  some  flat  ledge  of  limestone,  lime  was  first 
produced.  The  ancient  Egyptians  knew  the  art  of 
producing  lime  as  is  evidenced  by  an  examination  of 
mortar  used  in  building  construction  in  those  days. 
The  Romans  apparently  more  fully  recognized  the  value 
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of  lime  and  calcined  calcareous  products  and  produced 
the  so  called  Roman  cement.  The  early  French  and 
English  knew  the  process  of  slacking  lime,  and  the  neces- 
sity for  thorough  burning  and  slacking  of  the  lime  before 
using  it  in  mortars.  Old  lime  pits  may  still  be  found 
in  France  and  England  which  were  used  to  slack  or 
"soak"  the  lime  before  being  mixed  into  mortar. 

The  modern  development  of  the  production  and  use 
of  lime  and  hydrated  lime  is  however  of  quite  recent  date, 
and  can  truthfully  be  said  to  have  commenced  with  the 
advent  of  the  trained  chemical  engineer.  The  mechanical 
processes  necessary  to  produce  a  commercially  high  grade 
hydrated  lime  have  been  evolved  and  perfected  within 
the  last  fifteen  years,  in  fact  the  first  modern  hydrated 
lime  plant  to  be  built  in  England  was  shipped  from 
Chicago  about  eleven  years  ago. 


Chemical  and  Physical  Qualities  of  Lime 


Before  considering  the  installation  of  a  hydrated 
lime  plant,  a  thorough  investigation  of  the  quality  of 
the  limestone  and  quick  lime  produced  from  thus  lime- 
stone should  be  made.  Many  limestones  that  when 
calcined  will  produce  a  lime  suitable  for  ordinary  building 
purposes  will  not  be  at  all  adapted  for  conversion  into 
hydrated  lime.  Some  limestones  contain  too  high  a 
percentage  of  iron  to  produce  a  commercially  white 
hydrated  lime,  while  others  may  contain  flinty  nodules 
that  will  not  calcine  or  hydrate  and  are  difficult  to 
pulverize  to  the  proper  fineness. 

Two  weU  known  reactions  are  involved  in  converting 
limestone  into  hydrated  lime,  namely: — 

1 — Limestone,  plus  heat  drives  off  the  carbon  di-oxide 

contained  in  the  limestone  and  produces  calcium 

oxide,  or  quick  lime. 
2 — Calcium    oxide    (lime)    plus    water    chemically 

hydrates  the  lime  and  produces  calcium  hydroxide, 

or  hydrated  lime. 

For  purposes  of  a  proper  classification  all  limes  are 
graded  as  follows: — 

1— High  calcium,  not  less  than  90%  calcium  oxide, 
2— Calcium,  not  less  than  85%,  nor  more  than  90% 
calcium  oxide, 

3— Magnesian,  not  less  than  10%  nor  more  than  25% 
magnesia, 

4— High  magnesian,  not  less  than  25%  magnesia. 

There  are  doubtless  more  uses  for  a  high  calcium  lime 
for  chemical  and  industrial  purposes  than  for  a  high 
niagnesian  lime,  and  while  it  may  be  conceded  that  a 
high  magnesian  lime  is  better  adapted  for  plaster  mortars, 
the  many  recent  improvements  that  have  been  made  in 
the  methods  of  hydration  of  high  calcium  lime  have 
overcome  to  a  large  extent  the  objections  to  the  use  of 
a  high  calcium  lime  for  plaster  mortars.  The  following 
analyses  of  a  high  calcium  and  a  high  magnesian  hydrated 
lime  are  submitted  as  typical  examples  of  these  two 
classes  of  hydrated  limes. 


High  calcium  High  magnesian 

hydrated  lime  hydrated  hme 

Siliceous  residue 1.67%  1.08% 

Iron  and  alumina. . . .  0.70  0.80 

Calcium  oxide 65.85  48.40 

Magnesium  oxide 1.92  34.16 

Loss  on  ignition 28.20  15.30 

The  loss  on  ignition  represents  approximately  the 
amount  of  water  required  to  hydrate  the  quick  lime  and 
to  convert  it  into  a  stable  product  in  the  form  of  a  very 
fine  white  fluffy  powder. 

Manufacturing  Process 

1— Crushing 

After  the  limestone  has  been  properly  calcined  in 
either  vertical  or  rotary  kilns,  it  is  cooled  and  then 
passed  by  suitable  belt  or  pan  conveyors  to  the  crusher. 
The  lime  is  usually  crushed  to  such  a  size  that  it  will 
all  pass  a  one-half  inch  ring  or  screen.  In  some  cases 
and  with  certain  limes  it  is  necessary  to  reduce  the  lime 
to  a  granular  powder  before  it  is  hydrated.  Owing  to 
the  physical  character  of  burned  lime,  the  ordinary 
gyratory  or  jaw  crushers  do  not  work  satisfactorily,  and 
some  type  of  disc  or  pot  crusher  should  be  used. 

2— Hydration 

The  next  step  in  the  process  is  the  hydration  or 
slacking  of  the  crushed  lime  by  the  addition  of  the  proper 
amount  of  water,  the  process  being  carried  out  by  means 
of  a  hydrator.  Hydrators  may  be  divided  into  two 
general  classes,  (a)  continuous  hydrators  and  (b)  batch 
hydrators.  Both  types  of  hydrators  are  extensively  used, 
the  Kritzer  continuous  hydrator  and  the  Clyde  batch 
hydrator  being  the  two  most  commonly  used  types  of 
hydrators. 

The  Kritzer  continuous  hydrator  may  be  described 
as  consisting  of  a  series  of  several  cylinders  of  varying 
diameters,  but  of  equal  length,  mounted  horizontally  one 
above  the  other  on  a  steel  framework,  the  diameters  of 
the  cylinders  increasing  from  top  to  bottom.  Within 
each  cylinder  is  a  shaft  to  which  are  attached  steel  paddles 
which  not  only  serve  to  agitate  the  lime  continuously  and 
bring  about  thorough  hydration,  but  also  act  as  a  con- 
veyor to  push  the  lime  forward  from  one  cylinder  to 
another.  In  operation  the  crushed  quick  lime  is  fed  into 
the  top  cylinder,  the  correct  amount  of  water  being  added 
through  spray  nozzles  at  the  same  time.  Hydration 
commences  immediately,  the  heat  due  to  the  hydration 
of  the  lime  accelerating  the  reaction,  so  that  the  hydration 
takes  place  quickly. 

The  temperature  in  the  top  cylinder  will  vary  from 
80  degrees  to  90  degrees  Centigrade,  depending  largely 
on  the  chemical  composition  of  the  lime  being  hydrated, 
a  high  calcium  lime  usually  producing  higher  temperatures 
than  a  high  magnesian  lime.  A  certain  amount  of  steam 
is  generated  in  the  cylinders  due  to  the  heat  of  hydration 
and  this  passes  up  through  the  various  cylinders  and  out 
through  a  stack  pro\aded  on  the  top  cylinder.  The 
successful  operation  of  the  Kritzer  continuous  type  of 
hydrator  depends  very  largely  on  the  careful  regulation 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


13 


and  control  of  the  amount  of  water  admitted  to  the 
hydrator,  as  t(H)  little  water  will  pnKJuce  uiihydrated 
lime  and  an  excess  of  water  will  produce  a  hydrate  that 
is  damp  or  wet  and  renders  subsetiuenl  screening  or 
grindiiiR  very  dillicult.  The  capacity  of  the  Krilzer 
hydrator  depends  on  the  size  and  number  of  cylinders 
as  well  as  the  kind  of  lime  to  be  hydratcd.  but  will  range 
from  4  to  G  tons  per  hour. 

In  the  Clyde  batch  hydrator  the  crushed  lime  and 
water  are  both  weighed  or  measured  and  admitted  to  the 
hydrator  in  batches.  The  Clyde  hydrator  consists  of  a 
steel  pan  about  ten  feet  in  diameter  which  rests  on  ball 
bearings  and  is  made  to  revolve  by  suitable  gearing. 
The  steel  pan  is  tightly  covered  with  a  sheet  iron  hood 
and  stack.  Suspended  from  a  stationary  framework 
within  the  pan  is  a  series  of  steel  ploughs  or  blades  which 
keep  the  lime  stirred  up  as  the  pan  revolves,  and  also 
assist  in  discharging  the  lime  after  hydration  is  complete 
through  a  trap  located  in  the  center  of  the  pan.  From 
1500  to  2000  pounds  of  lime  are  treated  each  batch,  the 
time  required  being  from  10  to  15  minutes  for  each  batch. 

3 — Screening  and  Pulverizing 

After  hydration  and  discharge  from  the  hydrator, 
the  hydrated  lime  may  still  contain  some  small  particles 
of  unhydrated  lime  or  core  which  it  is  necessary  to  remove 
-entirely  from  the  finished  product  by  screening,  or  further 
pulverization.  If  screening  is  adopted,  the  hydrated  lime 
is  passed  through  a  mechanical  screen  or  separator,  the 
two  types  most  commonly  used  being  the  Newaygo 
separator  and  the  Columbian  screen.  These  separators 
entirely  remove  all  unhydrated  particles  or  core,  and  the 
tailings  are  either  pulverized  and  sold  as  a  separate 
product,  or  pulverized  and  returned  to  the  hydrator  for 
further  hydration. 

If  it  is  desired  to  utilize  the  screenings,  it  is  preferable 
instead  of  screening  to  pass  the  entire  product  coming 
from  the  hydrator  through  some  form  of  pulverizer  to 
reduce  all  coarse  particles  to  a  imiform  fineness.  The 
Raymond  or  Lehigh-Fuller  mills  are  adapted  for  this 
purpose. 


4— Piicklnit  and  Storing  Hydratpd  Lime 

As  hydrated  lime  is  an  extrem(;ly  fine  and  flufïy 
ixnvder.  it  is  necessary  to  employ  special  machinery  for 
packing  or  sacking  the  product.  The  Bates  Valve 
bagging  machine  was  invented  and  perfected  for  this 
purpose  and  is  almost  universîilly  used  for  sacking  hydrat- 
ed lime.  A  special  type  of  paper  valve  bag  is  used  which 
is  self  sealing  after  being  filled  and  makes  a  compact 
package  weighing  forty  pounds  net  of  hydrated  lime. 
While  hydrated  lime  is  a  perfectly  stable  product  as 
compared  to  ordinary  lime,  it  should  nevertheless  be 
stored  in  a  dry  place  and  if  so  stored  will  keep  almost 
indefinitely,  in  fact  the  stability  of  hydrated  lime  is  one 
of  its  most  valuable  features. 

Mechanical  Uses  of  Hydrated  Lime 

1 — Waterproofing  Concrete  Work 

Until  recent  years  very  little  accurate  data  had  been 
secured  as  to  the  many  advantages  of  the  use  of  hydrated 
lime  in  conjunction  \vith  portland  cement  concrete. 
In  1909  in  a  paper  before  the  Canadian  Cement  Users' 
Association,*the  writer  called  attention  to  the  successful 
use  of  hydrated  lime  as  a  waterproofing  agent  in  concrete 
work,  and  it  is  gratifying  to  note  that  its  use  has  now 
become  quite  general. 

The  following  series  of  tests  conducted  by  Sandford 
E.  Thompson,  Boston,  Mass.,  indicate  the  advantages 
of  hydrated  lime  as  a  waterproofing  agent: — 

Concrete  of  1  —  2  —  4  mixture,  hydrated  lime  added; 
specimens  were  4"  thick,  water  pressure  was  80  lbs.  per 
sq.  in. 

Flow  in  grams  per  minute 
At  14  days     At  21  days     At  28  days 

5.52  2.92  1.91 

9.20  2.55  1.63 

2.82  1.49  0.76 

series  of  tests  by  Mr.  Thompson  the 
specimens  were  concrete  cubes  in  which  iron  pipes  were 
imbedded  through  which  the  water  pressure  could  be 
applied.    The  results  were  as  follows: 


Percentage  of 
hydrated  lime 

0.0 
2.0 

4.0 
In  another 


Tests  on  concrete  cubes  in  which  iron  pipes  are  imbedded,  through  these  water  pressure  could  be  applied. 


Flow  under  7  ft. 

Flow  imder  pressure  of 

head 

60  poimds  per  sq. 

inch 

Pressure 
applied 

Percent 

Age 

Duration  of 

Flow  in 

Age 

Duration  of 

Flow 

hydrated 

in 

measured  flow 

grams 

in 

before 

measured 

in  grams 

Ume 

days 

in  hours 

per  hour 

days 

measure 
in  hrs. 

flow  in 
hours 

per  hour 

1 — 2 — 4  Concrete 

1 

18 

161 

2.7 

40 

24 

4M 

74.8 

4 

18 

161 

1.2 

41 

18 

5 

28.4 

7 

18 

161 

1.0 

42 

18 

6% 

5.2 

10 

15 

161 

1.0 

46 

6 

18 

1.6 

1 — 2 . 5 — 4 . 5  concrete 

0 

30 

169 

1.9 

45 

18 

6 

32.5 

10 

29 

169 

0.8 

49 

.  . 

11 

0.0 

14 

29 

169 

0.7 

50 

•  . 

27 

0.0 

1 — 3 — 5  concrete 

lO 

26 

169 

9.8 

50 

6 

14 

70.6 

|8 

26 

169 

1.1 

51 

8 

17 

3.6 

14 

28 

169 

1.1 

50 

28 

13 

10.7 

20 

28 

169 

1.2 

53 

9 

15 

0.7 

'  Modem  Methods  of  Waterproofing  Concrete. 
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In  connection  with  these  tests  Mr.  Thompson  further 
says:— 

"The  cost  of  large  waterproof  concrete  structures 
frequently  may  be  reduced  by  employing  leaner  propor- 
tions of  concrete  with  hydrated  lime  admixtures,  and 
small  structures,  such  as  tanks,  may  be  made  more 
watertight,  .'\lthough  the  character  of  the  sand  and 
stone  used  in  the  concrete  will  affect  the  best  percentage 
of  lime  to  use,  the  present  materials  are  representative 
of  average  materials  throughout  the  country  so  that  the 
results  should  be  of  general  application.  Coarser  sand 
would  naturally  require  slightly  larger  percentages  of 
lime,  and  finer  sand  (that  is  sands  having  a  larger  per- 
centage of  fine  grains,  which  pass  a  sieve  with  40  meshes 
to  the  linear  inch)  would  be  apt  to  require  less  lime  since 
sands  containing  considerable  fine  material  produce  a 
more  watertight  concrete." 

In  conned  ion  with  the  second  series  of  tests  here 
shown,  it  may  be  of  interest  to  note  that  Mr.  Thompson 
used  a  pressure  of  60  pounds  per  square  inch,  or  the 
equivalent  of  about  140  feet  head,  which  is  far  in  excess 
of  pressure  met  with  in  ordinary  engineering  practice. 

The  United  States  Bureau  of  Standards  have  also 
carried  out  an  exhaustive  series  of  tests*  of  various  water- 
proofing mixtures  in  which  the  results  were  summarized 
in  the  following  words:  "This  Chydrated  lime)  is  the 
most  efficient  medium  employed  and  resulted  in  an  almost 
impermeable  mortar  at  the  two  weeks  test.  Its  value  is 
probably  due  to  its  void-filling  properties  and  the  same 
results  could  be  expected  from  any  other  finely  ground 
inert  material,  such  as  sand,  clay,  etc." 

As  density  of  concrete  is  the  prime  requisite  to  secure 
permanency  of  concrete  structures  subjected  to  the  action 
of  sea  water,  hydrated  lime  has  been  found  to  be  one  of 
the  best  agents  known  for  this  purpose.  European 
practice  has  very  generally  adopted  the  use  of  hydrated 
lime  in  all  floating  and  fixed  marine  structures.  In  the 
construction  of  reinforced  concrete  oil  carrying  barges, 
in  which  the  inner  side  of  the  concrete  is  exposed  to  the 
action  of  crude  oil  and  the  outside  to  that  of  sea  water, 
the  use  of  hydrated  lime  has  been  found  to  be  very 
satisfactory.  Dr.  William  Michaelis,  an  international 
authority  on  marine  concrete,  also  advocates  the  use  of 
hydrated  lime  for  all  marine  concrete  work.  In  the 
construction  of  large  concrete  tanks  for  the  storage  of 
water,  ammonia,  oil,  etc.  the  use  of  hydrated  lime  has 
been  found  to  give  the  best  of  results. 

2 — In  Concrete  Highways 

With  the  rapidly  increasing  use  of  concrete  ?s  a 
material  for  the  construction  of  our  main  highways, 
many  problems  have  arisen  as  to  its  suitability  and 
durability.  Due  to  the  excessive  motor  truck  trafïic  on 
some  of  our  main  highways,  it  has  become  necessary  to 
secure  a  very  dense  concrete  to  withstand  the  shock  and 
wear  of  this  traffic.  To  determine  the  relative  value  of 
using  various  percentages  of  hydrated  lime  with  concrete 
for  concrete  highways,  the  State  Highway  Department 
of  Delaware  carried  out  a  most  interesting  series  of  tests 
some  three  years  ago. 

It  is  now  well  established  that  the  strength  of  concrete 
is  governed  very  largely  by  the  volume  ratio  of  water  to 
*  U.  S.  Bureau  of  Standards  Technologic  Paper  No.  3. 


cement.  It  may  be  stated  that  a  ratio  of  0.4  of  water  to  1 
of  cement  produces  maximiun  strength,  while  a  ratio  of  2 
to  1  gives  very  little  strength.  Under  practical  working 
conditions,  however,  it  is  difficult  and  unusual  to  mix 
and  place  concrete  using  the  minimum  ratio  of  water. 
If  hydrated  lime  is  added,  greater  workability  is  imparted 
to  the  concrete  with  a  minimiun  ratio  of  water,  thus 
securing  the  most  effective  results,  and  a  concrete  of 
maximum  density.  The  results  of  the  tests  made  by 
the  Highway  Department  of  the  State  of  Delaware  are 
here  appended  as  illustrating  this  point: 

"The  specimens  were  6"  x  12"  C3'linders  and  were 
made  at  the  same  time  the  concrete  was  being  placed 
upon  the  roadbed.  A  chute  mixer  was  used.  The 
cylinder  form  was  filled  by  holding  it  under  the  chute 
and  deflecting  the  flow  of  concrete  from  the  road  into 
the  form.  All  specimens  of  one  mixture  were  taken 
from  the  same  batch  in  the  mixer. 

"The  specimens  were  not  tamped,  but  were  struck 
off  on  top  and  then  were  covered  in  order  to  protect 
them  from  the  rays  of  the  sun,  this  being  identical  with 
the  treatment  given  the  road.  After  being  covered  for 
24  hours  they  were  buried  at  the  side  of  the  finished 
concrete  road,  and  at  the  time  when  moist  earth  was 
tlirown  on  the  road  the  specimens  were  included  under 
this  covering.  They  were  left  in  place  until  they  were 
six  months  old  and  received  the  same  treatment  as  the 
road  during  this  period  and  then  taken  to  be  broken." 

"As  the  tests  were  started  in  November,  it  will  be 
seen  that  the  specimens  were  subjected  to  the  Fall, 
Winter  and  Spring  periods." 

"Consistency  of  the  mixture  was  determined  by  the 
inspector  and  myself  in  accordance  with  our  ideas  of  an 
ideal  working  consistency.  The  amount  of  water  was  not 
measured  as  it  was  not  practical  under  the  circumstances, 
but  the  same  consistency  was  maintained  during  the 
m.ixing  by  the  agreement  of  opinions  of  the  man  running 
the  mixer,  the  inspector  and  myself;  that  is,  the  specimens 
were  poured  when  the  consistency  was  unanimously 
agreed  to  by  the  tliree  parties  as  being  the  same  as  that 
of  the  previously  made  specimens." 

At  the  end  of  the  six  months  period,  the  specimens 
were  removed  to  the  laboratories  of  the  Henry  S.  Spack- 
man  Engineering  Co.,  of  Philadelphia  for  breaking  under 
compression  with  the  following  results: — 

Compressive  Strength 

Percentage  of  hydrated  lime  based  upon  the  weight  of 

Portland  cement  in  the  mixture. 

Mixture  1—2—4 


0%lime 
lbs.  per 

2H%  lime 
lbs.  per 

5%  lime 
lbs.   per 

714%  lime 
lbs.  per 

sq.  in. 
3108 
2203 
2529 

sq.  in. 
2908 
3640 
3476 

sq.  in. 
3596 
4381 
3473 

sq.  in. 
3514 
5092 
4498 

Avg. 


2613 


3341 


3816 


4368 


In  breaking  under  compression,  it  was  noted  by  the 
laboratory  that  failure  of  the  coarse  aggregate  occurred 
in  every  case. 


JOIIRNAI,    OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


15 


3 — Pl.istor»  and  Mortiirs 

Pcrli.ips  one  of  tlio  most  common  .•ind  K'-'icral  uses 
of  liydr.itcd  lime  is  for  pliistcriiiK  and  Iniildini?  con- 
struction. Time  will  not  i>crmit  an  extended  discussion 
of  the  use  of  iiydraled  lime  in  plasters  and  mortars  except 
to  refer  brielly  to  some  very  intereslinK  experimental 
lesults  obtained  by  Prof.  James  S.  MacirreRor  of  Columbia 
University  on  brick  mortars.  He  experimented  with 
several  mortars  of  the  following  compositions:   - 

Mixtures  —  by  volume       Mixtures  —  by  weight 

No.  1   l.(X)cu. ft.  Portland  cement  100  lbs.  port  land  cement 
3.00       "   sand  300   "    sand 


No.  2 


No.  3 


No.  4 


No.  5 


0.90 
0.10 
3.00 

0.85 
0.15 
3.00 

0.75 
0.25 
3.00 

0.50 
0.50 
3.00 


No.  6  0.25 
0.75 
3.00 

No.  7  1.00 
3.00 


Portland  cement  90 
iivdrated  lime  4 
sand  300 

Portland  cement  85 
iivdrated  lime  6 
sand  300 

Portland  cement  75 
hydrated  lime  10 
sand  300 

Portland  cement  50 
hvdrated  lime  20 
sand  300 

Portland  cement  25 
hydrated  lime  30 
sand  300 


hydrated  lime 
sand 


40 
300 


Portland  cement 
hydrated  lime 
sand 

Portland  cement 
hydrated  lime 
sand 

Portland  cement 
hydrated  lime 
sand 

Portland  cement 
hydrated  lime 
sand 

Portland  cement 
hydrated  lime 
sand 

hydrated  lime 
sand 


The  specimens  were  in  the  form  of  columns,  8"  square 
and  84"  high,  laid  with  a  binder  every  sixth  course  as  in 
ordinary  work.  The  piers  were  laid  up  by  a  practical 
brick  layer.  Both  hard  burned  face  and  ordinary  backing 
brick  were  used.  The  specimens  were  tested  in  compres- 
sion to  destruction.  The  following  results  are  the  ultimate 
resistances,  in  pounds  per  square  inch;  and  are  the  average 
of  tliree  specimens: 


Face  Brick  Piers 


Mix.  No. 


Age  7  days 2630  3080  2890  3120  2670  1945  1535 

Age  28  days 2840  3170  3230  3470  3100  2370  1870 

Age  3  months  . .  2840  4435  4300  4170  3820  2720  1950 


Mix  No. 


Common  Brick  Piers 

12  3  4 


Age  28  days. 


1170    1189    1340     1685    1300    1032 


It  will  be  noted  that  all  specimens  laid  in  mortars 
containing  hydrated  lime  up  to  100%  of  the  volume  of 


Portland  cement  content  show  decided  increases  of 
stren.L;th.  There  are  three  reasons  for  these  increases  as 
enumerated  by  Professor  Macgregor: 

First  The  replacement  of  p<^)rtland  cement  by 
hydrated  lime  renders  a  more  plastic  mortar  which 
spreads  easily  on  brick  work  and  in  consequence  insures 
more  uniform  bedding  and  this  with  less  care. 

Second  —  The  so-called  "suction"  of  the  brick  which 
steals  a  great  deal  of  moisture  from  portland  cement 
mortars  has  been  noted  to  affect  lime  cement  mortars 
to  a  much  less  degree.  The  addition  or  replacement  by 
hydrated  lime  aids  in  the  retention  of  moisture. 

Third  —  Moisture  which  is  lost  due  to  causes  cited 
probably  leaves  the  mortar  with  an  insufTicient  amount 
to  completely  hydrate  or  properly  hydrate  the  portland 
cement,  a  condition  which  is  largely  overcome  by  the 
use  of  hydrated  lime. 

Chemical  Uses  of  Hydrated  Lime 

While  the  purely  mechanical  uses  of  lime  and 
hydrated  lime  are  perhaps  more  familiar  to  the  civil  and 
mechanical  engineering  professions,  and  at  first  thought 
would  be  considered  as  consuming  the  greater  tonnage 
of  lime,  nevertheless  the  greater  tonnage  is  used  by 
chemical  manufacturers. 

It  would  be  impossible  within  the  scope  of  this  paper 
to  treat  of  all  the  various  uses  of  lime  in  the  chemical 
trades  and  therefore  only  a  few  of  the  more  important 
will  be  mentioned.  Statistics  for  the  year  1918  in  the 
United  States  show  that  26%  of  the  chemical  lime 
produced  was  used  in  the  alkali  industry^  15%  in  the 
manufacture  of  calcium  carbide;  7%  in  the  manufacture 
of  acids,  and  7%  in  the  manufactiu-e  of  bleaching  powder, 
the  balance  being  widely  distributed  in  a  variety  of 
industries.  Lime  or  hydrated  lime  is  used  to  a  greater 
or  less  extent  in  the  following  lines  of  manufacture: 
alkalies,  calcium  carbide,  cyanamid,  ammonium  nitrate, 
bleaching  powder,  fertilizer,  sand -lime  brick,  glass, 
ceramics,  water  purification,  paper  and  pulp,  sugar- 
paints,  tanning,  insecticides,  illuminating  gas  and  amm- 
onia. There  are  some  lines  of  chemical  manufacture  in 
which  limestone,  lime  or  hydrated  lime  may  be  used 
interchangeably  with  equally  good  results,  w'hile  others 
require  the  use  of  lime  or  hydrated  lime  only.  Hydrated 
lime  can  be  manufactured  that  will  contain  minimum 
percentages  of  impurities,  such  as  silica,  alumina  and 
iron,  and  for  that  reason  if  a  very  pure  lime  is  desired  or 
required  in  a  certain  process,  hydrated  lime  is  preferable 
to  ordinary  bulk  lime. 

It  is  a  stable  product,  does  not  air  slack,  and  is  put 
up  in  convenient  sized  packages  for  handling.  It  may  be 
of  interest  to  state  in  conclusion  that  some  of  the  best 
chemical  engineering  talent  on  this  continent  are  now 
W'Orking  out  new  uses  for  hydrated  lime,  and  perfecting 
processes  for  producing  the  highest  grade  product  possible; 
and  it  may^  be  safely  predicted  that  lime,  one  of  the  first 
and  oldest  chemical  products  known  to  ci^ilized  man, 
may  yet  become  one  of  the  most  important  as  well  as 
essential  commodities  produced  by  the  chemical  engineer. 
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Toronto  Filtration  Plant* 

Details  of  operation  slow  sand  and  drifting  sand  plants,  with  tables  of  operating  costs 

James  Milne,  M.E.I.C. 
Advance  proof  of  Paper  to  be  presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd.  1921. 


At  a  meeting  of  the  Society  held  6th  November  1913 
a  paper  was  read  by  F.  F.  Longley,  A.M.E.I.C,  on  the 
Toronto  Filtration  plant.  This  paper  covered  the  design 
and  construction  of  the  slow  sand  plant  having  a  nominal 
capacity  of  48  million  imperial  gallons,  or  a  safe  annual 
output  of  32  million  gallons  per  day. 

(N.B. — Throughout  this  paper  the  British  or  Imperial 
Gallon  will  be  used.) 

This  plant  was  designed  in  1908  and  when  put  in 
commission  January  1912  was  insufficient  for  the  City's 
requirements  as  the  following  table  will  show: — 


Average  daily 

Average  daily 

Year 

consimiption  in 

Population 

consimiption 

million  gallons 

per  capita 

1908 

29.25 

315,000 

92.8 

1909 

31.27 

325,000 

96.2 

1910 

35.03 

360,000 

97.3 

1911 

40.97 

374,667 

109 

1912 

47.06 

417,250 

113 

1913 

48.02 

445,575 

108 

1914 

50.30 

470,144 

107 

1915 

48.13 

463,705 

104 

1916 

49.96 

460,526 

108.5 

1917 

55.76 

473,829 

117 

1918 

62.72 

489,681 

128 

1919 

62.49 

499,278 

125 

1920  (Estim'd  63.44 

520,000 

122 

It  will  be  noted  that  from  1909  to  1919  the  average 
daily  consimiption  doubled  while  the  population  increased 

54%. 

In  1914  it  was  decided  to  enlarge  the  plant,  and 
specifications  were  prepared  by  the  Department  of  Works 
for  the  extension.  These  specifications  permitted  all 
makers  of  mechanical  filtration  plants  to  tender.  Bids 
were  received  from  several  well-known  filter  companies, 
together  with  one  from  the  VerMehr  Engineering  Com- 
pany. The  filter  tendered  on  by  this  company  was  the 
drifting  sand.  A  demonstration  plant  was  erected  by 
the  VerMehr  Engineering  Company,  at  considerable 
expense,  to  show  the  principle  and  utility  of  the  drifting 
filter,  and  thorough  tests  were  made.  Technical  papers 
have  been  written  on  this  plant  and  the  results  of  the 
tests  have  been  published  by  Dr.  G.  G.  Nasmith.  The 
results  obtained  were  satisfactory  to  the  City  representat- 
ives. Upon  receipt  of  tenders  that  of  the  VerMehr  Engin- 
eering Company  was  accepted. 


*A11    publication  rights  reserved  until  February  3rd  by  the 
Engineering  Institute  of  Canada. 


Another  paper  has  been  written  by  William  Gore, 
M.E.I.C,  and  Wm.  Storrie,  M.E.I.C,  on  the  design  and 
construction  of  the  drifting  sand  plant,  and  published 
in  The  Journal  of  November  1919.  It  is  not  the  intention 
to  cover  ground  so  thoroughly  treated  in  these  papers. 

In  December  1916  the  first  drifting  sand  filter  was 
put  in  operation  and  in  1917  all  filters  were  in  use  and  all 
the  water  for  the  City's  requirements  was  filtered.  The 
slow  sand  plant  has  now  been  in  operation  for  eight  years 
and  the  drifting  sand  plant  three  and  one-half  years,  and 
the  purpose  of  this  paper  is  to  give  an  account  of  the 
operation,  difficulties  encountered,  and  the  remedies 
adopted. 

Actual  costs  of  operation  and  maintenance,  including 
administration,  will  be  given,  together  with  actual 
amounts  paid  for  interest  and  sinking  fund.  For  the 
purpose  of  equitable  comparison,  cost  of  operation  and 
maintenance  based  on  identical  operating  conditions,  and 
equivalent  construction  cost,  will  also  be  submitted. 

The  Slow  Sand  Plant 

Continuity  of  Service 

Except  for  one  month  in  1912,  when  there  was  a 
shutdown  for  inspection  purposes,  the  plant  has  been  in 
continuous  service. 

Sand-washing 

During  the  winter  months  of  1912,  1913  and  1914  no 
sand  washing  was  done.  The  dirty  sand  was  piled  in 
bins  around  the  pillars  in  the  filter  beds  and  extra  men 
were  engaged  in  the  summer  for  sand  washing  and  sand 
replacing  purposes.  In  the  winter  of  1913-14,  and  in 
later  years,  extra  men  were  required  to  remove  the  ice. 
While  the  filters  are  all  covered,  ice  forms  to  a  depth  of 
about  3",  which  must  be  removed  after  the  filter  is 
drained  and  prior  to  cleaning.  Storing  the  dirty  sand 
in  the  filters  during  the  winter  months  was  far  from  ideal, 
and  in  the  autimin  of  1914  a  portable  sand  washer  was 
installed,  which  enabled  sand  washing  operations  to  be 
continued  throughout  the  year.  While  a  fairly  high  rate 
of  filtration  is  maintained  during  the  winter  months,  due 
to  the  temperature  of  the  water  ranging  from  about 
freezing  point  to  38°  Fahr.  with  a  bacteriological  content 
much  less  than  during  the  summer,  nevertheless  the 
filters  are  not  what  might  be  termed  in  first-class  condi- 
tion while  the  portable  washer  is  used.  In  the  summer 
months  the  outside  washers  are  used. 

Leakage 

It  has  been  stated  that  the  leakage  at  the  Toronto 
Filtration  Plant  was  caused  by  reason  of  differences 
existing  between  the  raw  water  inlet  meter  and  the 
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fillorod  ofTliu'iit  motors.  This  amountod  to  8  or  10*^'. 
It  was  also  stalod  lliat  tlu-  motor  at  tlio  iiilot  was  oui  of 
adjustmoiit;  that  tho  control  apparatus  i)lacod  boside  it 
for  tiio  oxpross  piirposo  of  dotormiiiatioii  of  orror  of  this 
kind  had  not  boon  ustd,  and  that  apparontly  tho  supor- 
intondoiit  of  tho  i)lant  did  not  undorsiand  its  use.  Furthor- 
more,  vvhon  it  was  broiitjhl  into  uso  it  ai>ixirontly  disclosed 
tho  orror.  and  whon  tho  motor  was  adjusted,  the  difference 
disappeared. 

The  facts  of  tlie  case  arc  as  follows:   - 

Tho  vcnturi  inlet  meter  had  been  accepted  and 
handed  over  to  the  City  of  Toronto  with  the  plant. 
Wlion  discrepancy  became  evident,  it  was  found  tliat  the 
cam  in  tho  motor  was  dosiiined  for  anotlior  instrument, 
and  that  the  motor,  as  it  stood,  did  not  and  could  not 
be  made  to'regisler  accurately  throughout  its  range. 

Turbidity 

There  has  been  no  time  that  the  turbidity  has 
seriously  affected  the  output  although  the  rate  of  filtra- 
tion of  4  to  5  milHon  gallons  jx-r  acre  could  not  be  main- 
tained during  prolonged  turbid  periods. 

The  temperature  of  the  raw  water  rises  in  tho  spring, 
and  this,  together  with  the  bacteriological  and  micro- 
organic  content  during  this  period,  shortens  the  runs 
between  rakings  and  scrapings,  but  the  reduction  should 
not  exceed  20'  ;,  of  the  high  winter  rate. 

The  following  table  gives  the  turbidities  since  the 
plant  was  put  in  operation  : — 

Year      Max.      Min.       Ave. 


1912 

163 

8.9 

1913 

700 

19.9 

1914 

180 

8.3 

1915 

150 

5.8 

1916 

175 

8.2 

1917 

80 

6.2 

1918 

160 

6.2 

1919 

105 

7.9 

1920 

145 

2.7  for  10  months 

Pumping 

station 

The  slow  sand  pumping  station  was  too  small.  The 
machinery  was  crowded  into  about  one-half  the  proper 
floor  space.  When  the  drifting  sand  plant  was  built 
proxdsion  was  made  for  the  removal  of  four  pumps  and 
motors,  together  with  the  switchboard  for  controlling 
same.  The  removal  of  these  pumps,  motors  and  switch- 
board improve  the  old  station  very  much.  There  is  still 
insufficient  head  room  but  this  cannot  be  rectified  without 
raising  the  outside  walls  and  reconstructing  the  roof. 

Raw  water  pumps 

The  raw  w'ater  is  pumped  to  the  filter  beds  by  three 
vertical  screw,  electrically-driven  pumps,  ha\ing  capacities 
at  present  of  approximately  16,  17  and  19  million  gallons 
respectively  at  nine  feet  lift,  and  one  steam  auxiliary 
pump  of  about  6o  million  gallons  capacity.  The  bearings 
of  these  vertical  pumps,  situated  at  the  bottom  of  the 


draft  tubes,  have  Riven  some  trouble  and  have  had  to  be 
replaced.  The  arrangement  of  these  pumps,  while  very 
compact,  is  not  ideal  when  repairs  are  considered. 

Boiler  capacity 

The  Ixjiler  capacity  of  the  old  station  was  insufficient 
for  operating  the  plant,  including  healing,  when  electric 
power  failed.  This  was  rectified  whon  the  new  plant  was 
built.    Steam  is  now  supplied  from  the  new  boilers. 

Machine  shop 

As  the  filtration  plant  is  situated  on  the  Island  and 
practically  inaccessible  to  the  mainland  during  the  winter 
months,  so  far  as  bringing  machinery  or  parts  thereof  to 
the  City  for  repairs,  a  machine  shop  was  absolutely 
necessary.  As  no  shop  w'as  included  in  the  slow  sand 
plant,  a  temporary  structure  had  to  be  erected  and  the 
necessary  tools,  lathe,  drill,  shaper,  etc.  installed. 

Output  or  yield 

The  average  daily  output  or  yield  of  the  slow  sand 
plant  has  been,  since  1912,  as  follows: — 

1912 37.04  mill,  gallons  (12  months  average, 

1913 35.8        "        "  11  months  operation) 

1914 31.996    " 

1915 32.4 

1916 32.9 

1917 30.94      " 

1918 29.25       " 

1919 26.70       " 

1920 32.00      "        "  estimated  to  end  of  October. 

Between  1914  and  1917  the  average  was  32  million 
gallons  per  day.  In  1918  and  1919  the  average  was  about 
28  million  gallons,  (explanation  of  this  reduction  is  given 
elsewhere). 

Average  run  of  filters 

It  may  be  interesting  to  know-  that  the  average  nm 
of  the  filters,  since  1913,  is  21  days.  In  the  winter  it 
takes  one  day  to  rake  and  four  days  to  scrape  a  filter, 
and  in  the  summer  it  lakes  half  the  time  to  scrape,  while 
raking  is  the  same. 

Quality  of  water 

The  quality  of  the  water  has  been  excellent. 

The  Drifting  Sand  Plant 

In  three  and  one-half  years'  continuous  operation 
there  has  been  sufficient  time  for  difficulties  to  become 
apparent  and  remedies  suggested  and  partially  applied. 

Sandwashers 

The  greatest  difficulty  experienced  in  the  operation 
of  the  plant  has  been  due  to  the  wear  of  the  throats  in 
the  sandwashers.  Tliis  matter  has  had  the  close  atten- 
tion of  Wm.  Gore,  M.E.I.C,  designer  of  the  plant  and 
consulting  engineer  for  the  contractors.     In  the  issue  of 
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17th  June  1920  of  the  Canadian  Engineer  is  published  a 
description  of  the  sandwasher  as  now  designed  which  has 
already  been  installed  in  three  filters.  The  results  indicate 
that  the  difficulty  has  been  overcome.  Some  of  these 
throats  have  now  been  in  operation  for  eighteen  months 
with  little  sign  of  wear.  When  all  the  old  type  of  washers 
have  been  replaced,  the  difficulty  in  this  respect  will  be 
practically  eliminated  and  the  cost  of  operation  con- 
siderably lessened.  Cost  of  renewals  is  charged  to 
maintenance. 

Extractor  cocks 

Owing  to  increased  pollution  of  the  raw  water,  the 
amount  of  alum  has  at  times  to  be  increased  to  2}/^  grains 
per  gallon.  This  combined  with  long  periods  of  turbidity 
has  a  natural  tendency  to  clog  the  filters.  In  order  to 
offset  this,  the  rate  of  sand  drift  must  be  increased. 
To  facilitate  operations,  cocks  have  been  placed  on  the 
extractors  at  a  cost,  chargeable  to  maintenance,  of 
$7,000.00.  Chlorination  with  filtration  will  give  a  sterile 
water  and  using  the  filters  as  a  clarifying  medium  will 
mean  the  amount  of  alum  can  be  greatly  reduced.  It  is 
reckoned  that  one-half  grain  of  alum  per  gallon,  under 
these  circumstances,  will  be  sufficient. 

Disturbance  of  gravel 

Between  the  underdrains  and  the  sand  three  layers 
of  gravel  of  different  sizes  from  .2"  to  .75"  were  placed 
with  a  depth  of  9  inches.  Until  the  attendants  became 
experienced,  the  gravel  was  disturbed  in  some  of  the 
filters,  while  backwashing.  This  has  been  replaced  by 
cemented  gravel  in  two  of  the  filters.  This  is  an  effective 
way  of  overcoming  the  disturbance,  and  as  the  rate  of 
back-wash  can  be  increased  when  desired,  it  is  the  inten- 
tion to  cement  the  gravel  in  the  remaining  eight  units, 
at  the  rate  of  two  per  year  for  the  next  four  years,  cost 
to  be  charged  to  maintenance.  Since  the  operators  have 
gained  experience,  it  is  questionable  if  this  expense  is 
justifiable. 

Overflow 

The  overflow  channels  for  carrying  off  the  backwash 
water  are  placed  inside  the  filters.  Perhaps  if  they  were 
placed  outside,  the  efficiency  of  the  backwash  might  be 
increased.  This  is  a  debatable  point  and  is  merely 
mentioned  for  purposes  of  discussion. 

Design  and  construction 

The  design  and  construction  of  the  buildings  and 
equipment  are  excellent  and  few  additions  or  alterations 
have  been  found  necessary. 

(a)  Owing  to  possibility  of  electric  power  failures» 
an  auxiliary  steam  pump  was  installed  so  that  the  large 
number  of  hydraulically  operated  valves  could  be  man- 
ipulated independent  of  electric  power. 

(b)  In  the  chemical  house  the  sulphate  of  alumina 
solution  attacked  the  mortar  of  the  tile  brick  work  of 
the  mixing  chamber.  To  overcome  this  a  lining  of  trap 
rock  and  portland  cement  was  placed  inside  the  chamber, 
which  has  given  excellent  service. 


(c)  The  steel  hydrometer  tanks  in  the  constant 
density  chamber  were  coated  with  paraffin  wax.  The  wax 
is  wearing  well,  but  it  was  considered  advisable  to  cover 
the  tanks  with  sheet  lead,  the  cost  of  which  has  been 
charged  to  maintenance. 

Crane 

Owing  to  the  war  the  contractors  were  unable  to 
furnish  the  crane  for  unloading  the  coal  and  alum  from 
the  scows  to  the  bimkers,  and  up  to  the  present  this  has 
to  be  done  by  hand. 

No  funds  for  grading,  &c. 

Funds  have  not  been  forthcoming  for  the  completion 
of  the  grading,  roadways,  sidewalks,  etc.  and  the  plant  is 
suffering  in  consequence.  Sand  blows  in  through  the 
buildings  and  increases  operating  costs.  The  surroundings 
are  certainly  not  creditable,  especially  when  it  is  seen 
that  the  City  has  over  $2,000,000  invested  in  the  completed 
plant. 

No  scour  on  plates 

It  has  been  mentioned  by  some,  who  are  not 
conversant  with  the  facts,  that  the  scour  on  the  inside 
of  the  filters  would  prove  a  very  heavy  item  of  expense, 
due  to  the  drift  of  the  sand  wearing  the  iron  plate.  This, 
however,  is  not  the  case,  the  rate  of  drift  being  so  low 
that  scour  is  absent. 

Effluent 

It  has  been  claimed,  owing  to  the  absence 
of  pre-coagulation  and  sedimentation  in  the  drift- 
ing sand  plant,  there  is  a  trace  of  aluminum  hydrate 
in  the  effluent,  which,  has  been  said,  does  not 
exist  in  the  effluent  from  the  other  types  of  mech- 
anical filters.  Mr.  Norman  Howard,  bacteriologist, 
and  Frank  Hannan,  chemist,  both  at  Toronto 
Filtration  Plant,  have  spent  a  great  deal  of  time  on 
the  subject  and  have  been  in  correspondence  with 
numerous  engineers  and  sanitarians  as  to  the  condi- 
tions existing  in  the  States  of  New  York,  Rhode  Island, 
Maryland  and  Province  of  Ontario.  The  concensus  of 
opinion  was  that  the  presence  of  aluminum  hydrate  in 
the  effluent  of  many  mechanical  plants  was  not  an  un- 
usual  condition  and  was  frequently  met  with.  (See  paper 
by  Norman  J.  Howard  and  Frank  Hannan,  Canadian 
Engineer,  13th  May  1920).  From  this,  therefore,  we 
may  safely  conclude  that  the  effluent  from  other  mechan- 
ical plants  using  sedimentation  and  coagulation  basins 
is  not  any  better  in  this  regard  than  the  Toronto  plant. 
The  qualit}''  of  the  water  has  been  excellent. 

Class  of  labour 

Exclusive  of  the  pumping  station  or  engine  room,  the 
staff  required  for  the  operation  of  the  drifting  sand  plant 
must  be  of  a  better  grade  than  that  required  for  the  slow 
sand.  No  doubt  this  would  apply  to  any  mechanical 
filtration  plant. 
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F.fTvct  of  tlirhililty 

If  an  absolutely  dear  l'Illuotil  is  demanded  during  a 
prolonged  ihtIckI  of  hish  turbidity,  the  rate  of  filtration 
IS  reduced  by  ai)out  one-third. 

The  drifting  sand  plant  recovers  its  capacity  more 
readily  than  the  slow  sand  plant.  It  may  take  nearly 
two  weeks  for  the  slow  sand  plant  to  get  back  to  normal 
conditions  after  a  turbid  i^eriod,  whereas  the  drifting  sand 
plant  recovers  in  about  a  day. 

Run  of  filters 

The  average  run  of  filter  m  1919  was  about  114  days. 
This  is  not  considered  a  fair  estimate  as  the  large  quantities 
of  alum  used,  due  to  heavy  pollution,  and  the  dilliculties 
with  the  sandwashers  made  frequent  back-washings 
necessary.  Recent  results  show  that  the  run  will  be  from 
3  to  7  days.  A  filter  is  out  of  comjnission  about  35 
minutes  for  back-washing. 

Machine  shop 

The  machine  shop  was  improved  and  enlarged  when 
the  drifting  sand  plant  was  in  operation. 

Cost  of  Operation,  etc. 

We  now  come  to  the  question  of  cost  of  administra- 
tion, operation  and  maintenance.  The  actual  costs  are 
those  taken  from  the  official  records.  The  equivalent 
costs  are  those  based  upon  equal  construction  costs, 
together  with  equal  rates  for  interest  and  sinking  fund. 
Costs  are  also  given  for  equal  working  conditions,  which 
means  both  sections  of  the  plant  operating  at  its  safe 
capacity. 

In  arriving  at  the  correct  cost  of  both  sections  of 
the  completed  plant,  the  following  explanations  are 
necessarj^: — 

The  reservoir,  though  built  and  included  in  the  cost 
of  the  slow  sand  plant,  is  common  to  both,  consequently 
half  the  value  will  be  included  in  the  cost  of  each  section. 

In  the  operation  of  the  slow  sand  plant  it  was  found, 
as  already  stated,  that  the  boiler  capacity  was  insufficient 
and  the  engine  room  too  small  for  proper  manipulation 
of  the  apparatus.  In  the  design  of  the  drifting  section, 
these  defects  were  remedied  by  installing  sufficient  boilers 
all  under  one  roof  to  operate  the  completed  plant.  Also 
four  pumps  and  motors,  together  with  accompanying 
switchboard,  were  moved  from  the  old  to  the  new  engine 
room.  Further,  as  electric  power  failures  were  possible, 
the  installation  of  a  turbo-generator  set,  of  sufficient 
capacity  to  operate  all  the  electrically-driven  pumps, 
including  slow  sand,  was  imperative.  This  necessitated 
making  the  engine  and  boiler  rooms  in  the  drifting  sand 
plant  considerably  larger  than  was  actually  required  for 
drifting  sand  purposes. 

A  concrete  wharf  was  also  included  in  the  contract 
price  of  the  drifting  sand  plant,  and  adjustments  have 
been  made  in  the  cost  to  cover  this,  together  with  the 


other  items.     The  following,  therefore,  shows  the  corrected 
or  revised  costs: — 

Slow  wind       Drifting  sand 
Cost  of  drifting  sand  plant  (ex- 
clusive of  land) $1,165,378.56 

Debenture  discount 71,246.60 


1,236,625.16 
Deduct  items,  which  were  in- 
stalled for  better  operation  of 
slow  sand  plant,  totalling 91,183.66 

$1,145,441.50 
Cost  of  slow  sand  plant  (exclu- 
sive of  land) $792,183.69 

Deduct  reservoir  from  slow  sand    90,000.00 

Deduct  wharf  from  drifting  sand  23, 185.00 

$702,183.69  $1,122,256.50 
Value  of  land  for  reservoir  one 

half  each 7,937.50  7,937.50 

Value  of  land  occupied  by  each 

plant 85,625.00  16,250.00 

Reservoir  one  half  each 45,000.00  45,000.00 

Wharf        one  half  each 11,592.50  11,592.50 

Additional  cost  chargeable  to 

slow  sand,  being  proportion 

of  engine  and  boiler  rooms, 

turbo-generator  set,   boilers, 

etc 91,183.66 

$943,522.35  $1,203,036.50 
Deduct  10%  of  cost  of  drifting 
sand  plant  to  compensate  for 
excess  cost  as  against  time 
when  slow  sand  plant  was 
constructed 9,118.36        112,225.65 

$934,403.99  $1,090,810.85 
Safe  average  daily  capacity  in 

mill.  gall,  (comment  on  this 

item  later) 32  50 

Cost  per  million  gallons  on  safe 

average  daily  capacity $29,200.00        $21,816.73 

Annual  interest  payable  in  30 

year  3%  debentures,  sinking 

fund  5% $66,342.61        $78,447.00 

The  total  value  of  the  filtration  plant  site  is  $233,357iX) 
which  comprises  37.34  acres.  The  combined  plants 
occupv  18.84  acres  which  is  included  in  the  above  costs. 
The  remaining  18.5  acres  originally  allowed  for  extension 
is  unused.  The  value  of  the  unused  portion  is  not 
included. 

Combined  cost  for  1918-1919  Slow  sand         Drifting  sand 

Net  vield  of  filters  in  million 
gallons 20,425.17         25,278.11 

Actual  cost  of  administration, 
operation  and  maintenance . .  $148,940.17      $292,984.96 

Interest  and  sinking  fimd  (exclu- 
sive of  land) $85,821.47      $151,706.42 

Interest  and  sinking  fimd  on 
value  of  land  (6%) $11,227.55  $2.902.50 
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Total  interest  and  sinking  fund  $97,049.02  $154,608.92 

Cost  of  operation  and  main- 
tenance per  million  gallons .  .            $7.29  $11.59 

Interest  and  sinking  fund  per 

million  gallons $4.75  $  6.11 

Total  cost  per  million  gallons. .         $12.04  $17.70 

As  the  debentures  for  both  sections  of  the  plant  do 
not  bear  the  same  rate  of  interest  and  sinking  fund  the 
above  could  not  be  considered  a  fair  comparison.    By 
substituting  the  calculated  amount  for  interest  and  sink- 
ing fund  on  corrected  basis  and  revised  equivalent  costs, 
we  haver- 
Slow  sand         Drifting  sand 
Cost  of  administration,  opera- 
tion and  maintenance  as  be- 
fore  $148,940.17      $292,984.96 

Interest  and  sinking  fund,  2  yrs.  132.685.22        156,984.00 

Total $281,625.39      $449,878.96 

Cost  of  administration,  opera- 
tion and  maintenance  per  mil- 
lion gallons $7.29  $11.59 

Interest  and  sinking  fund  per 

million  gallons $6.50  $6.20 

Total    cost  per    million 

gallons $13.79  $17.79 

Ratio  of  costs  per  mil- 
lion gallons 100  129 

It  is  the  practice  to  operate  the  slow  sand  plant  to 
its  maximum  while  the  drifting  sand  merely  makes  up 
the  difference  required  for  the  total  consumption.  The 
average  daily  output  for  1918-1919  was  27.98  million 
gallons  for  the  slow  sand  and  34.63  million  gallons  for 
the  drifting  sand  plant.  Thirty-two  million  gallons  per 
day  has  been  given  as  the  safe  average  daily  capacity 
for  the  slow  sand  plant.  Owing  to  repairs  to  the  raw 
water  pumps,  transferring  of  sandwasher  pumps  from  old 
to  new  engine  pumping  station,  and  high  water  level  in 
reservoir  during  the  night,  this  capacity  has  not  been 
obtained.  During  1920  the  yield  will  average  in  excess 
of  31  million  gallons. 

To  increase  the  output  of  the  slow  sand  plant  from 
27.98  to  32  million  gallons  under  this  condition  would 
mean  operating  a  large  steam-driven  centrifugal  pump. 
This  unit  even  at  full  load  has  a  low  duty  and  to  run 
same  at  a  small  percentage  of  its  rating,  means,  of  course, 
very  inefficient  operation.  On  a  24-hour  basis  the  coal 
alone  would  cost  at  least  $45.00  per  day,  to  which  would 
be  added  oil,  waste,  etc.  It  was,  therefore,  considered 
more  economical  from  the  general  operating  standpoint, 
in  1918-1919,  to  call  upon  the  drifting  sand  plant  for  the 
difference.  In  1920,  however,  owing  to  heavy  pollution 
and  scarcity  of  alum,  the  steam  auxiliary  was  used  at 
times.  To  improve  the  operating  conditions,  during  the 
night  run,  the  installation  of  a  20  to  30  million  gallon 
filtered  water  reservoir  has  been  suggested,  and,  it  is 
hoped,  will  be  adopted.  This  would  allow  the  whole  of 
the  filtration  plant  to  be  operated  at  practically  a  steady 
rated  load,  an  ideal  condition. 

In  order,  however,  that  the  slow  sand  plant  should 
not  be  taken  at  a  disadvantage,  we  will  assume  the  plant 
actually  filtered  32  million  gallons  daily  without  the  use 


of  the  steam  auxiliary  raw  water  pump.  The  increase 
of  4  millions  daily  would  cost,  for  electric  power  and 
sundries,  under  normal  conditions,  about  $2,500  per  year. 
Labour  costs  would  remain  as  before. 

The  drifting  sand  plant  has  shown  it  can  readily 
give  54  million  gallons  daily  and  placing  the  same  at  50 
million  we  are  on  the  conservative  side.  The  drifting 
sand  plant  in  1918-19  was  operated  at  69.2%  of  its 
capacity  taken  at  50  million.  To  increase  this  to  50 
million  gallon  rate  in  order  that  it  be  placed  on  the  same 
basis  as  the  slow  sand  plant,  the  following  would  be 
added  to  the  cost  : — 
Increase  in  electric  power  1,800,000  K.W.H. 

@  .175c $  3,150.00 

15.4  mill,  gallons  per  day  @  lH  grains  alum 

per  gallon  @,  $44.20  per  ton 22,182.50 

Sundry  additional  repairs,  estimated 717.50 

For  one  year $26,050.00 

The  figures  based  on  both  sections  of  the  plant 
working  at  capacities  of  32  and  50  million  gallons  respect- 
ively, together  with  interest  and  sinking  fund  based  on 
equal  financial  rates  and  equivalent  construction  costs, 
are  therefore  as  follows: — 

Slow  sand         Drifting  sand 
Total  yield  in  mil.  gals.— 100% 
32  and  50  mill,  gallons  res- 
pectively      23,360.00  36,500.00 

Cost  of  administration,  opera- 
tion and  maintenance,  as  be- 
fore  $148,940.17      $292,984.96 

Additional  cost  for  2  years  as 

shown  above 5,000.00         52,100.00 

Interest  and  sinking  fund 132,685.22        156,894.00 


$286,625.39      $501,978.96 
Total  cost  per  million  gallons. .  $12.26  $13.75 

Ratio  of  costs....  100  112 

Drifting  sand  costs  12%  in  excess  of  the  slow  sand. 

There  is  still  another  feature,  and  an  important  one, 
which  must  not  be  lost  sight  of  and  which  will  have 
considerable  bearing  in  the  future  on  the  operation  of 
the  drifting  sand  plant.  By  chlorination  with  filtration 
a  large  saving  in  alum  may  be  effected.  The  alum  used 
in  1918  and  1919  amounts  to  2,252.83  tons  costing 
$99,595.13.  It  is  estimated  that  with  pre-chlorination, 
approximately  $25,000  per  year  can  be  saved  or  $50,000 
in  two  years.  If  these  estimates  are  confirmed  the 
following  would  hold  good: — 

Cost  of  administration,  operation  and  main- 
tenance as  above $345,084.96 

Deduct  for  alum 50,000.00 

$295,084.96 
Cost   per  million   gallons,    administration, 

operation  and  maintenance $  8.08 

Cost  per  million  gallons,  interest  and  sinking 

fund 4.29 


Total  cost  per  million  gallons ....  $12.37 

or  about  the  same  as  slow  sand  plant  under  the  very  best 
operating  conditions. 
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The  drifting  sand  plant  maintenance  costs  will  be 
reduced  alMuit  $7,r>(X)  per  year  when  the  chanties  to 
siindwasliers.  etc.  have  i)een  completed.  This  amount 
has  not  been  taken  into  account  in  the  alx)ve  final 
calculation. 

Conclusions 

(1)  The  cost  of  the  slow  sand  plant,  owinK  to 
favourable  local  conditions,  was  considered  extremely 
cheap.  The  drill ini:  sand  plant  did  not  share  this 
advantage.  It  is  questionable  if  the  10','.  reduction 
made  by  the  author  on  the  cost  of  labour  and  materials 
is  sullicient  to  reduce  same  to  the  equivalent  cost  basis 
of  the  slow  sand. 

(2)  The  space  occupied  by  the  slow  sand  plant  is 
eight  times  that  of  the  drifting  sand  for  given  output., 

(3)  The  ellluont  in  both  cases  is  excellent. 

(4)  There  is  no  scour  on  the  plates  due  to  the 
drifting  of  the  sand: 


(5)  The  principle  of  the  driftinp  sand  has  proved 
to  be  sound  and  the  continuous  sand-washer  is  a  success. 

(6)  Ice  forming  on  the  slow  sand  Ix-ds  retards  sand- 
washing  operations.  Cold  weather  d(x;s  not  affect  the 
drifting  sand. 

(7)  Frohjiiged  perifxls  of  turbidity  afTect  both  types, 
but  the  drifting  sand  plant  recovers  its  capacity  more 
quickly. 

(8)  Latx)ur  has  to  be  of  a  higher  grade  in  the 
operation  of  the  drifting  sand  filters  than  that  required 
for  the  slow  sand  filters. 

(9)  Pre-coagulation  and  sedimentation  unnecessary 
with  the  drifting  sand  plant. 

(10)  By  chlorination  with  filtration  and  both  plants 
operating  as  last  herein  before  mentioned,  the  cost, 
including  administration,  operation  and  maintenance, 
interest  and  sinking  fund,  will  be  practically  the  same 
in  both  plants. 


Heating  and  Ventilation  of  Paper  Machine  Rooms 

An  analysis  of  the  heating  and  ventilation  problem  for  the  paper  machine  room,  the  need  for  adequate 
ventilation  to  remove  moisture,  description  of  systems  in  use  and  proposed. 

Edward  A.  Ryan,  A.M.E.I.C. 
Read  before  Montreal  Branch,  The  Engineering  Institute  af  Canada,  November  18th,  1920 


Progress  made  in  recent  years,  in  the  pulp  and  paper 
industry,  particularly  wath  reference  to  the  increase  in 
speed  of  machines  and  concentration  of  apparatus,  has 
opened  up  a  new  field  of  endeavour  for  the  engineer, 
especially  he  that  is  interested  in  heating  and  ventilation. 
The  problems  to  be  solved  have  been  rendered  perhaps 
more  difficult  and  require  the  services  of  a  man  who  has 
made  a  special  study  of  this  line  of  work,  because  of  the 
present  day  tendency  of  localizing  in  one  centre  the  various 
processes  consequent  to  the  production  of  the  finished 
article  from  the  raw  materials  as  they  come  from  the 
rivers  or  forests. 

The  principle  of  ventilation,  for  drving,  has  been 
used  from  the  time  paper  was  first  made  i.e.  when  hand 
pressed  sheets  were  suspended  on  racks  and  hung  up  in 
lofts  to  dry,  the  natural  air  currents  through  open  windows 
etc.  carrying  away  the  moisture.  Then  came  the  adoption 
of  heated  rolls,  over  which  the  sheets  (after  pressing)  were 
passed,  in  order  to  accelerate  the  process.  At  first  these 
rolls  were  operated  at  comparatively  slow  speed  and  the 
moisture  driven  ofï  was  not  in  greater  quantity  than  what 
could  be  successfully  handled  by  the  air  currents  produced 
by  openings  in  roofs,  walls,  etc.  The  Fourdrinier  was 
then  developed  —  a  machine  on  which  the  pulp  was 
mechanically  formed  into  a  continuous  sheet,  over  a 
wire,  replacing  the  previously  common  methods  of  sheet 
production  by  hand.  This  latter  machine  was  then  con- 
nected up  to  the  roll  drying  system  and  two  operations, 
of  widely  different  character,  were  performed  in  the  same 
room  i.e.  the  one  in  which  the  consistency  of  the  pulp 


was  reduced,  practically  speaking,  to  that  of  water  fin  the 
mixing  box  ahead  of  the  Fourdrinier)  and  the  other  in 
which  it  was  increased  to  that  of  the  finished  paper;  all 
of  the  water  added  in  the  first  machine  being  driven  off 
in  the  second. 

Gradually  the  speed  of  these  two  machines  and  the 
widths  of  sheets  were  increased,  due  to  improvements  in 
desigri,  and  while  in  1867  a  machine  to  make  a  sheet 
100  inches  wide  at  a  speed  of  100  feet  a  minute  was 
phenomenal,  a  sheet  200  inches  wide  made  at  a  speed 
of  500  feet  a  minute  is  common  to-day  and  there  are 
machines  in  operation  now,  as  also  a  number  under 
construction  for  a  speed  of  1000  feet  a  minute.  Further- 
more, it  has  been  the  practice  in  many  cases  with  existing 
machines  to  increase  their  speed  above  that  for  which 
they  were  originally  designed.  It  has  thus  come  about 
that  in  a  room  of  practically  the  same  size,  the  quantity 
of  water  vapour  produced  is  many  times  what  it  would 
have  been  in  the  early  days,  and  exterior  forces  rnust 
necessarily  be  exerted  to  cause  the  passage  of  a  sufficient 
amount  of  air  to  absorb  the  moisture  produced. 

The  problem  must  not  be  considered  solely  from  the 
point  of  \iew  of  the  machine  room  proper,  for,  in  the 
modern  development  comprising  a  group  of  buildings,  the 
conditions  and  requirements  differ  very  materiallv  in  the 
various  sections.  One  usually  has  to  contend  with  one 
or  more  machine  rooms  in  which  the  heating  requirements 
are  small  compared  with  those  for  ventilating,  and  these 
rooms  may  be  cormected  through  corridors,  stair  w'ells, 
elevator  shafts  etc.,  with  the  finishing  rooms,  shipping 
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sheds,  beater  rooms,  screen  rooms  etc.,  in  some  of  which 
the  moisture  content  must  be  maintained  at  a  minimum 
and  in  others  in  which  it  is  not  so  important.  Owing  to 
the  intercommunication  however,  a  careful  study  must  be 
given  to  the  design  and  operation  of  the  various  systems 
so  that  the  conditions  resulting  will  not  produce  contrary 
effects. 

Need  for  Adequate  and  Proper  Ventilation 

It  will  be  noted  that  heating  is  not  mentioned,  for 
the  requirements  to  keep  a  paper  machine  room  warm 
are  negligible  compared  with  the  requirements  to  heat  the 
amount  of  air  necessary  in  winter  time  up  to  the  desired 
temperature  and  increase  its  capacity  for  the  absorption 
of  the  vapor  produced  in  the  drying  process. 

From  a  number  of  machine  rooms,  the  writer  finds 
that  on  an  average  for  this  neighbourhood,  in  minus  20 
degree  Fahrenheit  weather,  the  British  Thermal  Units 
per  cubic  foot  of  volimie  to  supply  the  radiation  losses 
through  walls,  roofs  etc.,  amount  to  about  1.5,  whereas 
the  British  Thermal  Units  necessary  to  heat  the  required 
quantity  of  air  to  be  delivered  to  the  same  room  range 
from  10  to  20.  In  winter  time,  the  heat  radiated  from 
the  dryers  alone  is  probably  ample  to  supply  the  losses 
through  walls  etc.  and,  in  summertime,  there  is  no  need 
of  heating  but  rather  a  great  need  for  ventilation,  in  the 
interests  of  the  employees'  comfort,  in  addition  to  the 
need  of  absorbing  the  vapour  generated. 

It  is  thus  obvious  that  the  problem  is  essentially  a 
ventilating  one  and  the  system,  to  be  adequate,  must 
absorb  and  carry  away  from  the  machine  room  the  vapour 
produced,  both  from  the  wet  end  and  from  the  drying 
end.  If  it  fail  to  do  this,  in  whole  or  in  part,  condensation 
will  occur  on  the  surface  of  all  objects  that  are  at  a 
temperature  lower  than  that  of  the  saturation  point  of 
the  air  in  the  room,  such  as  walls,  windows,  steelwork  of 
roof  and  machines. 

The  formation  of  condensation  is  objectionable  for 
the  following  reasons  : — 

If  it  occur  at  points  over  the  wet  or  dry  end  of  the 
paper  machine,  it  will  drip  on  to  the  sheet  of  paper  with 
a  resulting  poor  product,  frequent  tearing  and  consequent 
loss  of  production. 

In  mills  where  the  roofs  are  of  wood,  and  they  are 
by  far  the  large  majority  among  the  older  ones  in  this 
country,  condensation  promotes  a  rapid  deterioration  of 
same.  Experiments  that  have  been  carried  out  show 
that  decay,  or  the  growth  of  fungus  in  other  words, 
begins  in  wood  at  a  relative  humidity  of  70  per  cent, 
continuing  at  the  higher  volumes  until  a  maximum  is 
reached  at  which  it  does  not  go  on  further.  It  will  be 
seen,  from  a  typical  example  given  later  on,  that  even 
in  a  well  ventilated  mill  the  actual  condition  of  the  air 
is  very  near  to  the  above  critical  point.  A  very  complete 
treatise  on  this  phase  of  the  subject  appeared  in  the 
Pulp  and  Paper  Magazine  in  January  1920,  under  the 
title  of  "Prevention  of  decay  in  timber  in  pulp  and  paper 
mill  roofs",  the  author  being  R.  J.  Blair  of  the  Forest 
Products  Laboratories  of  Canada.  Mr.  Blair,  in  this 
article,  gives  the  results  of  an  investigation  made  on  80 
mills,  in  which  it  was  foimd  that  the  life  of  the  roofs  was 
from  5  to  19  years,  with  an  average  of  from  8  to  10  years. 


"All  this  trouble",  he  states,  "is  preventable  if  special 
precautions  are  taken  in  building  the  roof  and  caring  for 
it  afterwards".  He  goes  on  to  mention  the  precautions 
necessary  in  the  design  and  building  of  the  same,  and 
recommends  under  the  heading  of  "caring  for  it  after- 
wards", that,  "the  moisture  be  removed  from  the  building 
by  ventilation." 

It  will  be  observed  from  the  foregoing  that  the  average 
life  of  wooden  roofs  is  very  short,  and  the  upkeep  cost, 
to  say  nothing  of  the  loss  of  time  in  replacement,  is  ver>' 
high. 

On  the  other  hand,  the  advantages  accruing  from  a 
properly  designed  and  operated  system,  are  many,  the 
more  important  of  which  may  be  summarized  as  follows: 

Increased  production,  due  to  fewer  shutdowns. 

A  safer  place  for  the  workmen. 

A  more  even  product. 

A  longer  life  of  machine  felts. 

The  first  of  the  above  advantages  is  obvious. 

As  regard  the  second,  it  might  be  well  to  point  out 
that  a  paper  machine  is  a  piece  of  apparatus  around 
which  there  are  numerous  gears,  belts  and  other  contri- 
vances in  which  a  man  is  liable  to  become  caught  and  if, 
due  to  a  vapour  laden  atmosphere  such  as  is  common  in 
many  machine  rooms,  these  gears  etc.,  become  obscured 
the  chances  of  accident  are  much  greater  than  where  such 
a  condition  does  not  apply. 

In  reference  to  the  evenness  of  product,  this  is  cited 
as  a  matter  of  personal  opinion  only.  It  may  be  men- 
tioned, however,  that  it  is  a  well  recognized  fact  in  allied 
industries,  such  as  the  textile,  leather  drying,  film  drying 
and  others  where  drying  takes  place,  that  a  generally 
uniform  humidity  and  temperature  must  be  maintained 
in  order  to  obtain  good  results. 

The  writer  can  speak  from  experience  concerning  the 
life  of  machine  felts.  In  two  machine  rooms  of  practically 
the  same  size  and  containing  two  machines  of  about  the 
same  capacity,  in  one  of  which  the  air  condition,  as  regards 
moisture  content,  was  better  than  the  other,  it  was  found 
that  the  average  life  of  dryer  felts  (neglecting  renewals 
due  to  accidents  proper)  was  18  per  cent  longer  in  the 
better  ventilated  room.  This  figure  is  based  on  records 
kept  for  a  period  of  two  years.  Again,  for  the  same 
period  it  was  found  that  the  top  felts  had  a  longer  life 
than  the  lower  ones  on  one  machine.  An  investigation 
was  made  and  upon  determination  of  the  air  quantities 
to  the  pits,  the  one  machine  was  being  supplied  with 
considerably  less  than  the  other.  This  condition  was 
remedied  and  the  good  results  were  at  once  apparent. 
On  account  of  the  high  cost  of  felts  and  the  value  of  time 
lost  in  their  replacement,  loss  of  production  etc.,  it  is 
evident  that  this  is  a  very  important  consideration. 

Systems  in  Use 

The  systems  most  commonly  in  use  to-day  are: — 

Gravity  systems  of  supplying  and  exhausting. 

Mechanical  systems  of  exhaust  only:  the  entrant  air 
coming  in  through  doors,  windows  and  other  openings, 
the  fan  discharging  through  openings  in  walls  or  roof.    ^ 
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Mechanical  systems  of  supply  only:  the  entrant  air 
hoiiijî  ivisscd  over  stciim  lu'iitod  coils  (in  cold  weather) 
and  its  tcmixraturo  niiscd  to  T  the 'desired  point.  In 
sunimerjtinu",  no  lu>;itinK  of  llie'nir  takes  place.  After 
passa^::e  over  tlie  coils,  the  air  is  handled  by  a  fan  dis- 
charRini;  into  tiie  machine  r(x)m,  tlirou^h  a  scries  of  ducts, 
the  latter  ^cMierally  kxated  in  the  roof  trusses.  Fre- 
quently, a  portion  of  the  total  air  is  discharged  under  the 
machines,  into  the  pits.  Oiicninns  are  left  in  the  roof  or 
walls,  over  or  near  the  machines,  for  the  air  to  pass  out, 
after  it  has  absorbed  what  vapour  it  can.  In  many 
plants  a  hood  is  placed  directly  over  the  dryers  and  at 
various  points  there  are  openings  from  these  hoods  to 
outdoors. 

Systems  in  which  steam  pipes  are  located  in  the  roof 
trusses  and  along  walls,  the  air  being  supplied  or  exhausted 
as  in  the  former  ones. 

Combination  systems  of  mechanical  supply  and 
exhaust. 

Of  the  first  mentioned  type  there  are  still  some  in 
use  but  they  are  not  satisfactory,  unless  in  mills  where 
the  machines  are  of  slow  speed  and  the  quantity  of 
vapour  produced  is  not  very  great. 

The  second  type  is  more  common  than  the  former 
but  there  are  many  objections  to  it  in  a  climate  such  as 
oiu-s.  It  depends  for  its  operation  upon  the  air  that  will 
find  its  way  to  the  fan  through  various  openings  to  the 
room.  In  winter  time,  the  entrant  air  must  take  what 
heat  it  can  from  heating  coils  located  at  the  roof,  along 
walls  etc.,  and  also  from  the  heated  dryers  of  the  paper 
machines.  This  causes  objectionable  draughts,  which  are 
injurious  to  the  health  of  the  employees,  who  incidentally 
are  not  very  heavily  clothed,  and  the  clothing  they  have 
on  is  invariably  wet.  Furthermore,  owing  to  the  air  not 
being  preheated,  it  cannot  absorb  as  much  vapour  per 
unit  of  volume  as  it  would  were  its  temperature  higher, 
when  passing  over  the  points  at  which  there  is  a  product- 
ion of  moisture.  Then  there  is  grave  likelihood  of  dead 
air  pockets,  as  the  locations  of  openings  for  air  to  enter 
the  room  are  not  generally  such  as  to  promote  the  passage 
of  air  where  it  will  be  the  most  efïective. 

The  third  type  mentioned  is  preferable  to  either  of 
the  former,  provided  the  quantity  of  air  be  sufficient, 
that  it  be  maintained  at  the  proper  temperature  and 
that  the  location  and  spacing  of  the  inlet  ducts  be  such 
that  the  air  will  reach  the  proper  points  and  that  suitable 
provision  be  made  for  the  discharge  of  the  vapor  laden  air. 
This  system  is  sometimes  referred  to  as  the  "Sturtevant 
System",  but  since  fans  and  heaters  may  be  obtained 
from  many  other  firms  and  in  combination  with  a  system 
of  ducts  used  to  perform  the  fimction  of  moisture  absorp- 
tion, it  is  hardly  in  order  to  consider  it  as  being  an  arrange- 
ment on  which  that  company,  or  any  other  in  fact,  has  a 
monopoly.  There  are  certain  objections  to  the  principle 
of  supplying  air  only,  for  it  causes  the  room  to  be  placed 
under  a  pressiu-e  and  some  of  the  air,  at  a  high  temperature 
and  relative  humidity,  will  find  its  way  to  interconnected 
buildings,  where  it  will  cool  down  and  a  deposit  of  moisture 
will  occur.  Again,  some  of  the  air  will  become  pocketed 
in  skylights  and  at  other  points,  which  upon  cooling,  will 
cause  condensation. 


The  combination  system  of  supplying  and  exhaustint; 
mechanically  is  by  far  the  best  and  the  one  in  most 
conmK)ii  use  in  modern  mills.  It  lias  none  of  the 
oiijeclions  of  the  others  and  possesses  many  advantages, 
if  projx-rly  designed  and  operated.  It  is  more  expensive 
to  install  but  whether  its  operating  cost  is  higher  than 
the  others  is  questionable,  for  it  is  difficult  to  measure 
coal  and  power  cost  with  the  value  of  increased  production, 
savings  in  building  repairs,  smaller  number  of  shutdowns, 
destroyed  sheets  etc.  It  is  flexible  in  every  respect  and 
possesses  the  great  advantage  that  the  pressure  in  the 
room  may  be  maintained  at  the  desired  point  —  a  very 
essential  thing  where  buildings  are  connected  together. 
Provision  can  be  very  readily  made  with  this  system  for 
the  recirculation  of  a  portion  of  the  air  in  cold  weather  — 
a  thing  that  has  been  found  to  give  very  satisfactory  and 
economical  results,  as  the  absolute  humidity  of  the  air  is 
usually  low  when  the  temperature  is  low. 

Considerations  for  the  Design  of  a  Ventilating 
System 

Since  it  is  the  object  of  the  ventilating  system, 
primarily,  to  carry  ofif  from  the  machine  room  the  vapour 
created  in  the  process  of  the  formation  of  the  sheet  and 
its  drying,  it  is  obvious  that  the  quantity  of  air  handled 
must  be  in  direct  proportion  to  the  output  of  the  machine 
or  machines  in  the  room.  I  have  good  reason  to  believe 
that  in  a  great  many  instances  this  is  not  done  in  the 
design  and  that  the  quantities  are  determined  from  a 
consideration  of  the  volumes  of  the  rooms.  This  is 
entirely  wTong,  as  two  rooms  of  the  same  size  and  design, 
might  equally  well  house  two  machines  of  very  different 
capacities,  or  again,  two  machines  of  the  same  capacity 
might  very  well  be  installed  in  rooms  of  different  volumes, 
owing  to  difference  of  design  and  layout.  It  is  interesting 
to  note  that  comment  is  very  often  heard  in  mills  of  the 
seeming  decadence  of  the  ventilating  system.  Whereas  in 
the  beginning  it  seemed  to  give  satisfaction,  it  does  not 
appear  to  be  maintaining  as  good  conditions  after  several 
years  of  use.  In  some  cases  this  is  a  consequence  of  poor 
operation,  in  others,  as  a  result  of  changes  made  in  the 
mill  or  to  the  system  itself,  and  again  there  is  the  natural 
loss  of  efficiency  due  to  age,  such  as  growth  of  leakage 
through  openings  where  there  should  not  be  any. 

I  believe  that  in  most  cases,  the  inadequacy  of  the 
system  may  be  traced  to  an  increase  in  production  of 
vapour,  resulting  from  an  increase  in  machine  speed 
such  as  has  taken  place  in  many  mills  recently. 

It  may  not  be  amiss  to  recall,  at  this  juncture,  a  few 
fundamental  principles  and  explain  certain  terms  that 
recur  at  various  places  throughout  the  discussion  to  follow. 

Humidity  is  the  moisture  of  water  vapour  mixed  with 
the  air  in  the  atmosphere,  and  the  weight  of  water  vapour 
a  given  space  will  hold  is  dependant  entirely  upon  the 
temperature. 

Absolute  humidity  of  the  air  is  the  weight  of  water 
vapour  in  a  given  volume  at  a  given  temperature  and 
percentage  of  saturation  and  is  usually  expressed  in  grains 
per  cubic  foot. 
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Relative  Humidity  is  the  ratio  of  the  weight  of  water 
vapour  in  a  given  space  to  the  weight  which  the  same 
space  is  capable  of  containing  when  fully  saturated  at 
the  same  temperature. 

Saturation,  or  dew  point  —  Air  is  said  to  be  saturated, 
or  in  other  words,  the  dew  point  has  been  reached,  when 
it  has  mixed  with  it  the  maximum  possible  amount  of 
vapour  for  the  particular  temperature. 

For  the  same  dry  bulb  temperature,  the  higher  the 
relative  humidity  of  the  air,  the  lighter  it  is. 

As  an  average  figure  for  a  newsprint  mill,  about  two 
pounds  of  water  per  pound  of  air  dry  paper  is  driven  off 
in  the  drying  process.  This  figure  is  based  on  the  assump- 
tion that  the  consistency  at  the  wet  end  is  .7  water  and 
.3  pulp,  and  at  the  calenders  .9  paper  and  .1  water. 
The  former  figure  is  of  necessity  subject  to  variation, 
depending  on  the  relative  proportions  adopted  in  any 
particular  mill. 

In  addition  to  the  foregoing  quantity,  an  allowance 
must  be  made  for  the  moisture  emanating  from  the 
process  at  the  wet  end  which  is  absorbed  by  the  incoming 
air.  This  quantity  is  difificult  to  specify  exactly,  but  it  is 
considerable,  for,  the  condition  at  this  point  of  the  room 
might  be  compared  to  that  in  an  ordinary  humidifier  or 
air  washer  —  i.e.  a  multiplicity  of  water  sprays  and  a 
fast  moving  sheet  of  wet  paper,  in  process,  over  which 
air  is  passing.  Recent  tests  that  carried  out  by  the 
writer,  in  a  comparatively  well  ventilated  mill,  showed 
that  there  was  an  increase  in  relative  humidity  of  ten 
per  cent  between  a  station  located  about  four  feet  above 
the  third  press  and  another  about  six  feet  above  the 
floor  in  the  aisle,  half  way  along  the  length  of  the  dryers. 
It  is  thus  apparent  that  in  fixing  upon  the  amount  of  air 
to  be  supplied  to  a  machine  room,  an  allowance  must  be 
made  for  the  vapour  taken  up  by  air  in  passing  over  the 
wet  end.  It  would  be  wrong  to  make  this  allowance  as 
a  percentage  of  the  total  air  supplied,  for,  while  the 
temperature  of  a  machine  room  is  roughly  the  same  in 
winter  and  summer,  the  condition  of  the  air  outdoors 
is  vastly  different  for  these  periods.  An  opinion  borne 
out  by  tests  is  that  it  is  preferable  to  supply  the  air,  or 
at  least  the  greater  proportion  of  it,  at  the  wet  end  of  a 
machine  room. 

Air  Distribution 

The  air  distribution,  arrangement,  location  and 
number  of  inlet  and  outlet  openings  play  a  very  important 
rôle  in  the  successful  ventilation  of  a  room.  This  is  a 
well  recognized  fact  by  ventilating  engineers  and  too 
much  emphasis  cannot  be  laid  on  the  necessity  of  using 
sufificient  openings  —  a  thing  that  is  not  generally  done 
in  paper  mills.  The  customary  construction  of  machine 
rooms  is  a  peaked  or  flat  roof  supported  by  trusses  varying 
in  height  from  7  ft.  upwards.  With  but  few  exceptions, 
round  distributing  supply  mains  are  used  and  these  are 
located  in  the  trusses.  Openings  are  left  in  every  bay  of 
about  20  feet.  Attempts  have  been  made  to  improve 
conditions  by  directing  the  openings  towards  the  roof  in 
certain  instances  and  downwards  in  others,  but  without 
much  success.  This  design  has  few  commendable  fea- 
tures, the  chief  one  being  its  cheapness.  Its  objections 
are  many.  Round  ducts,  in  the  first  place,  are  not 
adaptable  as  are  rectangular  ones  for  the  ready  installation 
of  control  dampers  to  regulate  the  flow  of  air  to  the 


various  outlets,  this  is  a  necessity  with  any  ventilating 
system.  Again,  with  ducts  located  in  the  roof  trusses 
thus,  it  is  not  practical  to  get  the  proper  number  of 
openings  and  direct  the  air  to  all  the  points  at  which 
it  is  most  required.  The  considerable  number  of  mem- 
bers in  the  trusses,  which  present  ever  ready  condensing 
points  for  moist  air,  cannot  be  easily  reached  tliroughout 
by  the  air  in  passage.  This  condition  is  particularly 
important  in  our  climate,  even  though  the  steel  be  covered 
with  cement  or  other  protective  material,  for  there  is  a 
continuous  conductor  from  cold  walls  and  roof,  and  if 
the  air  be  anywhere  near  the  saturation  point,  directly 
it  comes  in  contact  with  these  cold  surfaces  it  will  be 
reduced  to  the  dew  point  and  condensation  will  ensue. 

The  most  commendable  construction  is  that  in  very 
common  use  in  theatres,  auditoriums  etc.,  where  an 
enclosed  roof  space  is  formed  by  furring  down  below  the 
bottom  of  the  trusses  with  lath  and  plaster  or  cement 
and  leaving  openings  in  the  latter  wherever  required, 
these  openings  fitted  with  control  dampers  throughout. 
The  roof  space  is  thus  converted  into  a  plenum  chamber 
into  which  the  fan  or  fans  discharge  and  no  distributing 
mains  are  required.  This  method  of  building  roofs 
would  eliminate  many  of  the  objectionable  features  of 
the  former  construction  referred  to  and  in  addition  to 
the  room  presenting  a  much  more  sightly  appearance, 
the  general  illumination  would  be  very  materially  increased, 
particularly  if  the  ceiling  were  finished  a  Hght  colour. 


■    Alt    POOiBTS  HE*t 
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Figure  No.  1 

Typical  Schemes  for  Machine  Room  Ventilation,  Showing 
Probable  Direction  of  Air  Currents. 
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llu-  ;irratnrcmcnt  of  inlets  and  outlets  around  the 
dryers  is  of  prime  iiiii)<)rl;mce.  In  tiic  desit^n  of  llie 
ventilalinu  system,  the  endeavour  tlirou.i;iiout  should  be 
to  control  the  air  eurrents  in  such  a  way  that  they  will 
converRe  towards  this  [xnnt  of  the  room,  thus  preventinK 
their  escaix"  elsewhere,  once  they  have  Ix'Kun  to  absorb 
moisture.  The  use  of  hoods  over  the  dryers  is  now  (|uite 
common  as  is  also  the  jiractice  of  i)iowinK  air  into  the 
machine  pits  and  exhaustin.u:  from  the  tops  of  the  IkkxJs. 
S)me  typical  arrangements  are  shown  on  the  accompany- 
ing drawing's,  which  are  diagrammatic  only  and  do  not 
show  details,  beinu  Riven  merely  to  illustrate  the  general 
principles  of  the  schemes. 

An  endeavour  has  been  made  in  figure  1  to  indicate 
the  probable  direction  and  path  of  the  air  How.  With 
the  first  two  scliemes  comparatively  good  results  may  be 
obtained,  but  they  are  subject  to  the  criticisms  herem- 
before  mentioned  as  regards  the  use  of  ducts  in  the  roof 
trusses.  The  third  scheme  is  by  far  the  best  in  the 
writer's  estimation  as  the  flow  of  air  is  positively  one  way 
and  a  better  drying  effect  can  be  expected  both  as  regards 
the  room  in  general  and  also  on  the  paper  and  felts. 
The  value  of  this  last  consideration  will  at  once  appeal 
to  anyone  who  has  watched  the  action  of  the  vapour  at 
this  part  of  a  paper  machine,  for  it  has  a  tendency  to 
rise  from  the  felts  of  the  lower  rolls  and  pocket  in  the 
upper  ones.  If  it  be  not  promptly  removed,  a  portion 
of  the  moisture  has  time  to  condense,  and  of  course  this 
must  be  re-evaporated  in  the  upper  dryers  —  an  un- 
necessary repetition  of  process  at  the  expense  of  energy. 
The  writer  has  also  noted  from  records  kept  that  on 
machine  rooms  ventilated  in  the  manner  indicated  under 
schemes  one  and  two,  the  felts  give  way  along  the  centre 
line  and  believes  that  this  is  due  to  the  poorer  circulation 
and  drying  effect  at  this  point  than  at  the  outer  edges 
where  the  circulation  is  better.  The  idea  of  supplying 
air  into  the  machine  pits  is  a  very  good  one  and  should 
be  adopted  where  possible. 

The  inlets  to  the  pits  and  outlets  from  the  hoods 
should  be  suitably  disposed,  the  spacing  not  exceeding 
15  feet.  It  is  always  preferable  to  use  several  openings 
of  small  dimensions  than  one  or  more  larger  ones. 

Disc  or  propeller  tyTje  fans  are  frequently  used  on  the 
exhaust  systems  but  care  must  be  taken  in  the  selection 
for  capacity,  particularly  if  they  are  connected  to  a  duct 
system,  as  the  characteristic  of  this  tjise  of  fan  is  such 
that  a  very  small  resistance  causes  a  material  decrease  in 
capacity. 

As  regards  the  condition  of  the  air  available  for 
ventilating  purposes,  the  following  graphs  should  prove 
of  interest.  They  have  been  compiled  from  the  records 
of  the  Meteorological  Service  of  Canada,  the  observations 
having  been  taken  at  McGill  University  Station,  Mont- 
real, and  they  can  be  applied  for  work  in  that  neighbor- 
hood or  for  places  where  the  climate  is  much  the  same. 

The  graphs  shown  are  for  the  year  1917  and  they 
show  the  relation  between  the  maximum  relative  humid- 
ities and  the  mean  temperatures  on  the  days  corresponding 
to  that  on  which  the  maximum  relative  humidities  occur- 
red, together  with  the  monthly  means  of  the  mean  daily 
relative  humidities  and  temperatures. 


In  order  to  simplify  calculations  and  show  more 
readily  the  actual  condition  or  absfjiute  humidity  of  the 
air,  a  develoiwnent  of  the  former  graph  has  been  made 
showing  the  actual  weight  of  vap<jur  per  p<jund  of  dry 
air  corresponding  to  the  abf)ve,  and  the  same  are  shown 
directly  underneath.  It  will  be  noted  also  that  these 
latter  graj^hs  are  accompanied  by  a  line  of  saturation 
corresponding  to  the  temperature  applying  for  the 
particular  points. 
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Figure  No.  2 

It  is  at  once  evident  from  this,  the  actual  weight 
of  moisture  contained  in  the  atmospheric  air  for  the 
particular  temperatures  and  that  which  it  would  contain 
if  saturated.  Ob\àously,  the  difference  between  these 
two  is  the  weight  of  vapour  that  may  be  absorbed  in  the 
machine  room,  per  pound  of  air  delivered,  provided  it 
become  fully  saturated,  its  temperature  be  not  raised 
and  that  it  receive  no  vapour  through  leakage. 

In  practice,  there  will  be  a  rise  in  temperature  of 
the  air,  hence  its  capacity  for  absorption  will  be  increased. 
There  will  also  be  an  absorption  of  vapour  due  to  leaks, 
depending  on  the  arrangement  and  location  of  intakes, 
and  also,  if  the  principle  of  re-circulation  be  in  use,  there 
will  be  a  reduction  in  the  capacity  for  absorption.  Further- 
more, the  air  leaving  the  room  will  not  be  saturated. 

From  information  gathered  from  operators  in 
machine  rooms,  the  periods  of  the  year  in  which  they 
experience  the  worst  difficulties  with  condensation  are, 
the  spring  and  fall  months  —  when  heating  is  curtailed. 
If  we  examine  the  graphs  the  reason  for  this  will  be  at 
once  evident.  It  will  be  noted  from  the  top  graph  that 
for  the  months  of  March.  April,  October  and  November, 
the  monthly  mean  of  mean  daily  relative  humidities  is 
generally  higher,  compared  with  the  temperatures  which 


26 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


are  low,  than  in  the  other  months.  Since  little  heating  is 
being  done  during  this  period,  we  have  excellent  cause 
for  the  production  of  moisture  i.e.  air  having  a  minimum 
capacity  per  unit  of  volume  for  absorption  and  compar- 
atively cold  condensing  surfaces  in  roofs  and  walls. 
Referring  now  to  the  second  graph  it  will  be  noted  that 
the  actual  moisture  content  of  the  air  for  these  months, 
is  practically  the  same  for  the  maximum  relative  humidity 
recorded  and  the  monthly  mean  of  mean  daily  relative 
humidities.  Note  also  how  close  .these  values  are  to  the 
saturation  point  of  the  air.  It  must  be  borne  in  mind 
that  in  winter  time,  even  though  the  air  at  the  temperature 
of  outdoors  be  near  the  dew  point,  this  latter  is  raised  when 
the  air  is  heated  and  hence  its  capacity  for  absorption  is 
raised.  Note  further  that  for  the  months  of  June  and 
July  the  actual  vapour  content  of  the  air  was  less  per 
pound  when  the  maximum  relative  humidity  occurred 
than  was  the  case  for  the  monthly  mean  of  mean  daily 
relative  humidities.  This  renders  more  evident  the  need 
of  considering  the  air  condition  from  its  actual  vapour 
content  rather  than  to  consider  as  extreme  conditions 
those  corresponding  to  days  upon  which  the  maximum 
relative  humidity  occurred. 

In  order  to  show  the  actual  conditions  that  may  be 
expected  in  a  machine  room,  the  writer  has  prepared  a 
drawing  giving  the  results  of  tests  made  recently  in  a 
well  known  mill.  These  may  be  considered  as  a  fair 
average  of  the  conditions  existing  in  most  of  the  best 
ventilated  mills  to-day  and  incidently,  there  is  room  for 
improvement,  as  in  this  particular  mill  there  were  a 
number  of  days  throughout  the  year  when  conditions 
were  anything  but  good. 

This  drawing  shows  the  general  arrangement  of  fans, 
heaters,  duct  system,  machines,  hoods  and  the  stations 
at  which  observations  were  taken,  together  with  the  dry 
bulb  temperatures,  relative  humidities  and  vapour  content 
of  the  air  at  the  stations  for  the  wet  and  dry  bulb 
temperatures  applying. 

The  points  worthy  of  attention,  as  brought  out  by 
the  above  are: — 

That  the  air  leaving  the  fan  contains  more  moisture 
per  pound  than  that  corresponding  to  the  quantity  at 
saturation  of  the  outdoor  air  at  the  temperature  applying. 
The  reason  for  this  condition  in  the  particular  instance 
was  that  there  were  numerous  openings  in  and  around 
the  fan  casings  and  heaters  through  which  moist  air 
entered,  and  the  arrangement  of  the  discharge  from  the 
mill  was  such  that  a  great  quantity  of  the  exhaust  air 
was  drawn  into  the  supply  system. 

That  the  air  absorbed  25  grains  of  moisture  per 
pound  in  its  passage  from  the  duct  outlets  to  a  point 
midway  up  the  length  of  the  dryers. 

That  the  dry  bulb  temperature  of  the  air  was  in- 
creased in  its  passage  over  the  dryers  (Stations  4  to  8 
and  3  to  7)  by  11  and  15  degrees  respectively  in  the  two 
machines.  The  wet  bulb  temperature,  as  also  the 
moisture  content  were  consequently  increased. 

In  making  a  decision  on  the  quantity  of  air  to  be 
supplied,  it  is  obvious  that  due  consideration  must  be 
given  to  all  of  the  foregoing  and  to  the  average  condition 
of  the  atmospheric  air  extending  over  a  period  of  years. 
The  supply  of  air  constantly,  to  meet  extreme  conditions 
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Figure  No.  3 

Conditions  Determined  by  Tests  in  a  Paper  Machine  Room, 
Daily  Output  75  Tons. 

in  any  one  year  or  month  even,  would  hardly  be  justifiable. 
In  the  opinion  of  the  writer,  however,  provision  should 
be  made  in  the  fan  drive  so  that  the  quantity  may  be 
varied  by  changing  the  fan  speed  to  meet  average  condi- 
tions at  any  one  period  of  the  year.  This  can  be  readily 
done  by  using  variable  speed  motors  or  by  varying  pulley 
sizes. 

Re-circulation 

Re-circulation  of  a  portion  of  the  total  air  handled 
in  extremely  cold  weather  seems  to  give  quite  satisfactory 
results  and  an  appreciable  reduction  in  steam  consumption 
can  be  effected  by  this  means.  The  reason  for  the  absence 
of  trouble  is  that  when  the  temperature  is  low,  the  actual 
humidity  of  the  air  is  also  low  —  (See  graph  No.  2),  and 
hence  a  unit  quantity  of  air  is  capable  of  absorbing  more 
vapour  •  than  under  other  conditions.  It  should  be 
oberved  however  that  when  re-circulation  is  taking  place, 
the  quantity  of  air  removed  by  the  exhaust  fan  should 
be  decreased  in  proportion  to  the  amount  of  re-circulated 
air,  otherwise  the  room  will  be  placed  under  a  vacuum 
and  an  ingress  of  outdoor  air  will  occur  which  is  liable 
to  produce  bad  results. 
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Automatic  Control 

As  far  as  the  writer  is  aware,  there  is  no  form  of 
automatic  apparatus  on  the  market  to-day  that  is  prac- 
tically adaptable  for  fuHillinK  the  requirements  as  regards 
maintaining  a  desired  denrée  of  iiumidity  in  a  machine 
nxMii.  The  process  in  this  class  of  huildin.c;  is  the  direct 
opposite  of  that  for  which  automatic  humidity  control 
was  develoix'd  -  i.e.  to  keep  the  humidity  up  to  a  certain 
point,  by  the  addition  of  vapour,  as  is  done  in  textile 
mills,  leather  manufacturing  plants,  and  in  the  ventilation 
systems  of  buildings.  It  is  true  that  a  very  serviceable 
apparatus  may  be  obtained  to  maintain  a  constant 
temperature,  but  what  is  required  in  a  paper  machine 
room  is  equipment  that  will  control  the  temperature  and 
air  quantity  so  that  an  upper  limit  of  humidity,  that  at 
which  condensation  occurs,  will  not  be  attained.  If  the 
air  quantity  be  maintained  constant  and  an  attempt  be 
made  to  control  humidity  by  variation  of  the  air  tem- 
perature, there  is  grave  likelihood  of  over  or  under 
heating,  and,  if  it  be  attempted  to  maintain  a  constant 
room  temperatiu-e,  there  will  be  no  humidity  control 
whatsoever. 

There  seems  room  therefore  for  the  development  of 
a  practical  piece  of  apparatus  that  will  keep  the  humidity 
within  the  desired  limits  and  also  the  temperature. 
Uhtil  this  is  done,  the  only  solution  is,  intelligent  hand 
control  of  operation. 

Fans  and  Heaters 

For  the  supply  system  there  are  two  types,  of 
fan  to  be  considered  —  the  multivane  and  the  steel  plate. 
The  former  has  the  advantage  over  the  latter  in  that  it  is 
more  efficient  —  consuming  from  10  to  20%  less  power 
for  the  same  capacity  and  furthermore  the  space  require- 
ments for  fan  and  motor  are  less. 

For  the  exhaust  fans,  the  disc  or  propeller  types  can 
be  used  where  the  duty  is  a  nominal  one  only  i.e.  of 
directing  the  fîow  of  air  and,  where  there  is  no  appreciable 
resistance.  When  the  latter  condition  is  not  fulfilled  it  is 
better  to  use  the  multivane  or  steel  plate  type. 

Speed  control  is  highly  desirable  for  the  reasons 
mentioned  hereinbefore  and  variable  speed  motors  offer 
the  easiest  solution. 

As  regards  heater,  we  have  the  choice  between  pipe 
coil  heaters  and  cast  iron  "Vento".  The  latter  are  prefer- 
able in  that  better  steam  circulation  and  drainage  are 
obtained,  they  are  much  more  readily  relieved  of  air  and 
their  cost  to-day  is  not  more  than  the  former  type. 

Operation 

The  operation  of  the  ventilating  system  requires  but 
very  Uttle  attention  and  satisfactory  results  will  be 
obtained  if  intelligent  care  is  taken.    For  the  supply 


system,  it  is  essential  that  the  heaters  be  always  free 
from  air,  that  the  condensation  be  promptly  removed, 
that  there  be  no  leakages  Ihrou^h  which  moisture  may 
enter  the  fan  suction  chamtiers,  and  thxit  the  temperature 
and  quantity  of  air  be  commensurate  with  the  external 
conditions.  Since  automatic  regulation  is  not  available 
to  perform  the  latter  function  to  the  required  degree, 
it  is  advisable  that  temperature  and  humidity  readings 
be  taken  at  periodic  intervals  throughout  the  day,  at 
various  points  in  the  room  and  of  the  outdoor  air,  and 
the  fan  speeds  and  air  heating  modified  to  suit.  Records 
should  be  kept  of  conditions  noted  and  the  regulation 
performed,  and,  when  these  have  extended  over  a  period 
of  a  few  years,  a  schedule  of  operation  can  be  readily 
outlined  to  meet  any  conditions  that  are  likely  to  arise. 

Possibilities  for  Improvement  and  Development 

As  mentioned  before,  there  is  opportunity  for  im- 
provement along  the  lines  of  humidity  and  temperature 
control,  but  the  greatest  field  for  development  is  in  the 
way  of  improvement  of  overall  economy  by  the  utilization 
of  the  heat  now  thrown  away  in  the  discharged  air  and 
vapour  from  the  machine  room,  the  extent  of  this  is 
hardly  appreciated  —  it  is  enormous. 

Let  us  consider  the  case  of  a  machine  room  in  which 
150  tons  of  air  dry  paper  are  produced  daily. 

A  rough  figure  for  the  quantity  of  air  discharged  per 
minute  from  the  average  mill  of  thjs  size  would  be  about 
15,000  pounds.  Its  condition  would  probably  be  75% 
relative  himiidity  at  105  degrees  Fahrenheit. 

The  heat  content  of  this  mixture  is  the  sum  of  the 
heat  in  the  air  plus  that  contained  in  the  moisture  — 
the  latter  in  the  state  of  vapor.  This,  expressed  in  terms 
of  the  British  Thermal  Units  above  zero  degrees  Fahren- 
heit is: 

Per  poimd  of  dry  air 25.37 

Latent  heat  of  vapour  in  1  poimd  of  air  @  75% 

relative  humidity 39.00 

B.T.U's  per  pound  of  air  @  105  Fahr.  and  75% 

R.H ._64.37 

Now  suppose  that  this  air  be  cooled  to  a  temperature 
of  70  degrees  Fahr.  and  that  the  contained  heat  be 
transferred  to  the  incoming  air  or  to  water  used  in  process 
work.  At  the  latter  temperature  it  would  be  saturated, 
the  heat  content  being  33.51  B.T.U's  per  pound.  The 
available  heat  becomes  thus  30.86  B.T.U's  per  pound. 

On  our  assumption  of  15,000  poimds  of  air  per 
minute,  for  a  150  ton  room,  there  becomes  available 
therefore  15,000x30.86  =  464,000  B.T.U's  per  minute,  or 
sufficient  heat  to  raise  the  temperature  of  15,466  poimds 
of  water  per  minute  from  an  initial  temperature  of  40 
degrees  to  a  final  temperature  of  70  degrees. 
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Practice  of  Ventilation  of  Paper  Machine  Rooms 

Discussion  on  "Ventilation  of  Paper  Machine  Rooms",  by  E.  A.  Ryan,  A.M.E.I.C. 

E.  A.  Briner,  Mem.  A.S.M.E. 


From  Mr.  Ryan's  paper  it  is  evident  that  he  is  not 
one  of  those  who  regard  moist  atmospheric  conditions  in 
machine  rooms  of  paper  mills  as  indigenous  to  the  business; 
but  realizes  that  they  are  conditions  which  need  not  be 
tolerated  but  may  be  overcome  by  the  application  of 
scientific  engineering  principles. 

The  brief  remarks  following  are  based  on  sixteen 
years  of  experience  in  ventilation  work,  of  which  the 
last  seven  years  have  been  devoted  almost  exclusively 
to  paper  mills,  covering  experience  with  about  seventy 
paper  machines  and  their  machine  rooms. 

In  order  to  get  to  his  subject  quickly,  the  writer 
will  agree  with  the  engineering  principle  stated  by  Mr. 
Ryan  that  some  form  of  fan  system  for  air  supply  and 
fan  system  of  exhaust  afford  the  most  practical  system 
for  obtaining  results. 

An  exhaust  hood  over  the  paper  machine  is  a  most 
desirable  adjunct  of  the  exhaust  system,  although,  as  will 
be  shown  later,  it  may  not  be  an  actual  necessity  imder 
certain  conditions  of  the  air  supply,  where  air  is  applied 
directly  to  the  sheet  instead  of  merely  blowing  the  air 
against  under  side  of  roof. 

The  point  about  the  hood  is  simple  enough.  A  hood 
over  a  paper  machine  is  sure  to  get  rid  of  at  least  80% 
vapour  troubles  at  once  without  contact  with  cold  under- 
surface  of  roof  in  winter.  In  summer  the  hood  keeps 
down  the  machine  room  temperature  by  quickly  removing 
both  heat  and  moisture. 

The  air  supply  and  exhaust  fans  must  be  figured 
amply  sufficient  to  carry  off  all  the  moisture  evaporated 
from  the  sheet  of  paper  at  the  temperature  that  air 
usually  leaves  the  hood,  —  around  105  to  110  degrees  F. 
on  large  machines.  Of  course  it  is  customary  to  allow 
a  margin  of  safety  of  between  25  and  50%  to  insure 
success  and  permit  an  increase  in  production.  Mr.  Ryan's 
statement  of  quantity  of  water  evaporated  as  being  about 
double  the  weight  of  the  finished  paper  is  correct  for 
covering  quite  a  broad  field  of  practice  in  paper  such  as 
news,  writing  paper,  book,  wrapping,  pulp,  roofing  felt, 
some  grades  of  boxboard  etc. 

Mr.  Ryan  has  touched  upon  the  value  of  recirculating 
the  air  whenever  possible;  a  few  practical  examples  illustrat- 
ing this  will  be  shown  ;  after  all  the  economy  of  the  system 
is  the  final  test  which  all  systems  have  to  meet. 

Not  only  can  the  air  be  re-circulated  to  a  much 
greater  extent  than  is  current  practice,  but  by  taking 
advantage  of  unavoidable  leakage  and  the  principle  of 
continuous  ventilation  by  using  air  received  from  other 
departments,  the  economy  of  the  ventilating  system  in 
machine  rooms  can  be  brought  to  a  satisfactory  com- 
mercial basis  without  usual  heavy  expense  for  fuel. 


Economy  of  Fuel 

In  Canada  with  abundant  water  power  there  is 
usually  very  Httle  exhaust  steam  available  from  engines 
around  paper  machines.  If  all  the  exhaust  from  engines 
is  used  in  dryers  of  paper  machine,  the  ventilation 
ordinarily  would  become  a  live  steam  proposition,  which 
is  very  expensive  in  view  of  the  fact  that  the  machine 
room  requires  such  enormous  quantities  of  air. 

A  practical  illustration  of  the  steam  required  (in 
round  numbers),  shows  this  weak  spot  in  paper  mill 
ventilation  practice.  In  a  machine  room  in  which  eighty 
tons  of  finished  paper  or  dry  pulp  is  turned  out  every 
twenty-four  hours  the  moisture  leaving  that  machine 
room  per  twenty-four  hours  would  be  160  tons,  or  over 
6}4  tons  of  water  per  hoiur  must  be  carried  out  of  the 
roof  ventilators  on  the  "wings  of  the  air". 

Suppose  we  have  to  supply  this  air  without  going  to  ex- 
tremes in  zero  weather.  It  would  require  in  round  numbers 
60,000  cubic  feet  of  air  per  minute  raised  to  90  degrees  F. 
or  200  boiler  horse  power,  if  live  steam  were  used,  all 
air  being  taken  from  out  of  doors.  By  proper  re-circula- 
tion of  the  air  and  raising  its  temperature  this  can  be 
reduced  to  about  100  boiler  horse  power.  The  re-cir- 
culated air  is  not  quite  as  good  as  fresh,  dry  outdoor  air, 
but  there  is  economy  in  its  use. 

Proper  re-circulation  of  the  air  sounds  well,  but  it  is 
not  imderstood  by  the  average  machine  tender  or  mill 
superintendent.     It  must  be  incorporated  in  the  design. 

There  is  usually  a  tremendous  amoimt  of  leakage  of 
cold  air  into  the  shipping  room.  It  is,  therefore,  good 
practice  to  try  to  begin  there  and  arrange  to  recirculate 
all  of  this  air  in  heating  and  ventilating  the  shipping 
room.  The  writer  never  makes  provision  in  the 
shipping  room  for  taking  a  separate  air  supply  from 
out  of  doors  and  always  lets  the  air  come  in  as  it  is  botmd 
to  come  in  around  shipping  doors,  but  warm  air  ducts  are 
arranged  to  blow  warm  air  on  the  floor  just  at  the  side  or 
from  over  the  tops  of  these  doors.  When  shipping  doors 
are  opened  occasionally  the  incoming  air  is  tempered 
with  this  hot  air.  By  providing  no  separate  fresh  air 
supply  to  the  shipping  room,  it  breathes  naturally,  is 
warmed  artificially  around  the  shipping  doors  and  the 
system  cannot  be  misused  by  careless  handling  of  fresh 
air  inlets  in  cold  weather.  Scarcely  any  moisture  is  picked 
up  in  the  shipping  room  and  invariably  there  is  a  current 
of  air  continuously  going  from  shipping  room  to  the 
machine  room,  to  which  it  is  drawn  by  the  exhaust  fans. 

If  no  provision  is  made  for  recirculating  the  air  by 
roof  drying  fans  of  the  machine  room,  this  air  coming 
in  from  the  shipping  room  would  assist  in  carrying  off 
vapour  from  drying  machine.  But  by  re-circulating  it  in 
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I  lie  machine  HKim  and  hlowinn  it  up  aRainst  the 
r(K)f  first,  it  serves  tlie  purpose  of  keeiiinn  the 
roof  dry  at  less  expense  tlian  wlien  the  air  is 
taken  directly  from  out  of  dcKjrs,  and  then  serves 
its  final  ]niri)()se  in  assisting  the  drying  opera- 
tion. 

Wliat  has  tx'en  said  of  the  shipping  room  in 
the  way  of  air  su|ii>ly,  applies  with  almost  equal 
force  to  i)eaU'r  nM)ni  or  screen  room,  usually  at 
the  other  end  of  machine  room.  There  is  always 
plenty  of  air  leaka.ne  in  such  r(X)ms  augmented 
l>y  open  doors  through  which  jierhaps  stock  is 
brought  in.  This  leakage  all  finds  its  way  into 
the  machine  room  on  account  of  suction  of  roof 
ventilators  or  machine  hoods. 

The  deliberate  use  of  this  natural  leakage 
coming  from  other  departments,  which  the  writer 
has  carefully  measured  in  a  number  of  instances, 
is  here  called  "continuous  ventilation".  The 
term  is  an  old  one;  but  its  application  has  not 
been  understood  in  the  paper  mill  field.  It  is 
a  big  factor  for  economy  and  satisfaction  and  it 
would  not  be  advisable  to  use  any  other  method 
in  the  Canadian  climate  without  doing  the  owners 
an  injustice  as  regards  operating  expense.  The 
methods  of  "continuous  ventilation"  described 
Rave  worked  out  very  well  in  a  number  of  instances  in 
machine  rooms;  and  at  same  time  have  reduced  the 
relative  humidity  in  such  rooms  from  about  80%  to 
about  55%. 


This  120-inch  Machine  actually  did  69  tons  with  vapour  absorp- 
tion system,  which  was  extended  when  more  dryers  were  added. 
Ultimately  an  average  of  80  tons  of  wall  board  were  turned  out  per 
24  hours.  The  system  dries  wall  board  sheet  uniformly  so  they  don't 
warp  after  being  glued  together. 


Waste  Heat 


has 


This  machine  has  97  dryers,  42-jnch  diameter  by  138-inch  face, 
and  has  made  106  tons  of  boxboard  per  24  hours.  It  averages  100  tons 
per  day.  They  installed  a  small  system  of  vapour  absorption  to  make 
the  room  livable  and  increase  their  drying  capacity.  It  accomplished 
both  guarantees  economically.  This  triple  decker  and  another 
machine  in  Middle  West  have  the  U.  S.  records  for  tonnage  on  a 
single  machine,  and  both  are  equipped  with  vapour  absorption 
system. 


Lest  some  might  think  that  considerable  progress 
been  made  in  paper  mill  economy  and  would 
be  inclined  to  feel  satisfied  with  results  achieved 
the  writer  will  turn  a  little  more  light  on  the  sub- 
ject and  point  out  another  weak  spot  ;  Mr.  Ryan 
has  mentioned  it  in  his  paper.  It  is  the  heat 
escaping  from  hood  or  exhaust  fans  over  dr^'ers 
of  the  paper  machine. 

Mr.  Ryan's  figures  are  given  as  464,000 
B.T.U's  per  minute  for  a  machine  room  making 
150  tons  of  finished  paper  per  twenty- four  hours. 
If  these  figures  are  reduced  to  boiler  horse  power, 
for  his  150  ton  mill  843  boiler  horse  pow-er  is  con- 
tinually going  to  waste  or  about  5-2  3  boiler 
horse  power  per  ton  of  product.  To  be  very 
conservative  5  boiler  horse  power  per  ton  of 
finished  product  goes  to  waste  "up  the  flue".  In 
the  60  ton  mill  example,  not  less  than  400  boiler 
horse  power  goes  waste. 

A  couple  of  years  ago  the  writer  installed  a 
system  for  a  large  boxboard  manufacturer  in  the 
West,  making  over  100  tons  per  tw^enty-four 
hours  on  one  machine.  His  mill  was  a  model  for 
fuel  economy.  It  held  the  record  for  tonnage  on 
a  single  machine.  It  also  held  the  record  for  coal 
economy  per  ton  of  paper  in  the  United  States. 
The  writer  was  able  to  show  him  with  figures 
that  not  less  than  500  boiler  horse  pow-er  was 
going  to  waste  out  of  the  roof  of  his  paper  mill. 
When  he  finally  acknowledged  it,  he  remarked: 
"Yes  I  see  the  horse  is  there  all  right,  but  can 
you  harness  him  up?"  That  sort  of  loss  has  taken 
place  in  a  thousand  and  more  paper  mills  in 
the  States  and  Canada  and  in  spite  of  all  the 
talk  about  cost  keeping  and  scientific  accounting 
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the  writer  believes  that  not  a  single  set  of  books 
is  in  existence  that  shows  this  continuous  loss. 

You  may  be  interested  to  know  that 
Canadian  winters  helped  to  solve  this  problem. 
The  thought  came  to  look  at  the  machine  room 
problem  very  much  as  a  breathing  problem. 
Cold  dry  air  is  inhaled  and  warm  moist  air  is 
expelled.  What  would  happen  to  a  man  in 
Canadian  weather  twenty  degrees  below  zero 
if  he  breathed  through  his  mouth  and  exhaled 
through  the  middle  of  his  back?  Someone  has 
said  that  his  mouth  would  freeze  up.  This 
teaches  the  importance  of  taking  air  in  and 
exhausting  if  possible  from  the  same  opening. 

The  new  Briner  Economizer  will  probably 
recover  more  heat  than  is  necessary  for  ven- 
tilation of  paper  machine  rooms  and  it  is 
possible  that  their  efficiency  will  run  so  high 
that  some  heat  will  often  be  available  for  heating 
shipping  rooms  and  other  rooms  adjacent  to 
machine  room  producing  wonderfully  dry  and 
delightful  atmospheric  conditions  and  using  prac- 
tically nothing  but  waste  heat  and  the  necessary 
electric  power  to  drive  the  fan  apparatus. 

Briner  System  of  Vapor  Absorption  on 
Paper  Machines 

Briefly  the  originators  of  this  system  were 
Belcher  and  Wilson.  The  connection  which  the 
writer  has  had  with  the  same  has  been  only 
in  reference  to  recent  development  and  the 
engineering    work    of    most    of    these    systems 


1f_^.r'\r*^*.*1''  l'A}  >*      r 


The  ducts  of  this  and  another  board  machines  are  equipped 
with  Deflector  Nozzles  running  across  entire  width  of  the  sheet  in 
a  continuous  strip. 

Pipes  are  arranged  so  as  not  to  interfere  with  threading  sheet 
through  the  dryers.  When  machines  have  dryer  felts,  they  require 
a  different  arrangement. 


At  rear  of  machines,  the  main  pipe  is  run  so  as  not  to  interfere 
with  future  possibility  of  triple  decking  the  machine.  All  pipes  on 
machine  are  supplied  with  two  or  three  portable  slip  joints.  The 
illustration  shows  how  pipes  can  be  supported  from  floor  to  permit 
use  of  overhead  traveling  crane. 

in  use.  The  principal  object  of  this  system  is  to 
supply  a  series  of  blasts  of  hot  dry  air  to  the  sheet 
on  the  drying  machine  instead  of  against  the 
cold  roof.  The  effect  of  this  is  equivalent  to 
laying  the  axe  at  the  root  of  the  tree,  increasing 
the  drying  capacity,  and  at  the  same  time  entirely 
removing  by  absorption  all  visible  vapour  and 
eliminating  the  roof  drip.  On  machines,  with- 
out dryer  felts,  it  increases  the  drying  capacity 
approximately  15%  if  the  work  is  very  thoroughly 
and  accurately  done.  On  machines  making  box- 
board  it  makes  a  decided  improvement  in  the 
quality  of  the  product.  The  product  has  a 
smoother  more  velvety  feel  which  calenders  better 
because  sheet  has  been  dried  on  both  sides  simul- 
taneously and  the  moisture  has  not  been  forcibly 
driven  through  the  sheet,  which  has  a  tendency 
to  disturb  the  "lay"  and  bond  of  fibre  in  the 
outer  layers. 

The  effect  on  room  conditions  is  to  reduce  the 
relative  himiidity  often  from  80%  to  50%.  If 
properly  installed  it  keeps  down  the  room  tem- 
perature a  few  degrees.  The  dryer  atmosphere, 
however,  has  a  much  more  important  effect  on 
comfort  than  a  few  degrees  lower  room  temper- 
ature. 

Roof  Construction 

Those  who  do  not  have  to  contend  with 
moisture  in  buildings  seldom  realize  the  amount 
of  work  and  operating  expense  which  they  incur  by 
thoughtless  roof  construction. 
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A  4"  concrete  slab  makes  a  first  class  firepr(K)f  and 
\v;ili"ninH)f  r(H»f;  hut  it  has  surli  jioor  insiil.itiiin  iiroijcrlios 
that  it  is  oxd'ociinKly  (iitlicult  to  kvv\t  dry.  It  can  l)c 
dono  if  tlir  first  cost  of  tlu-  system  and  oix'ratinn  expense 
are  i^;nored.  It  is  nuicli  more  economical  to  provide  a 
4"  air  space  on  top  and  2"  of  \v(x>d  as  an  insulation  with 
regular  roofiiiR  material  on  top.  Such  roofs  were  put  on 
all  huiklini^s  of  the  Riordon  Company  at  TemiskaminR 
Plant,  and  in  conjunction  with  ventilating  systems 
installed  there  they  have  been  a  complete  success  in 
weather  15  and  20  degrees  below  zero. 

Anotherconstruction  coming  into  use  is  4"reinforced 
gypsum  slab  with  the  regular  roofing  material  on  top. 
The  gypsum  has  only  half  the  weight  of  concrete  and 
requires  no  further  insulation.  It  is  fireproof  and  if  the 
ventilating  system  is  first  class  it  is  fully  ecjual  to'  the 
concrete  roof  even  thoughif  it  is  not  waterproof. 

If  the  owner  cannot  afford  fireproof  construction 
then  the  roof  should  be  at  least  3"  thick  of  wood  and 
preferably  4"  thick  for  Canada,  —  principally  on  account 
of  insulation. 

If  the  roof  has  not  the  proper  insulation,  it  must  be 
offset  by  increased  cost  of  ventilating  system  to  keep  the 
roof  dry  and  a  continual  extra  expense  for  operation. 

Concrete  Ducts 

The  use  of  concrete  in  the  building  of  air  ducts  at 
Riordon  Company's  plant  at  Temiskaming  is  a  forward 
step  of  some  iniportance.  Not  only  the  underground 
ducts  in  machine  room  but  also  the  overhead  ducts  in 
machhie  room  and  other  buildings  were  built  of  concrete. 
All  the  air  ducts  in  this  extensive  plant  are  built  of  con- 
crete. There  are  no  galvanized  iron  ducts  in  the  plant. 
The  owners  had  experience  in  paper  mills  with  the  life 
of  galvanized  iron  and  they  wanted  a  construction  that 
would  last  forty  or  fifty  years  without  expense  for  painting 
or  renewals.    This  is  not  the  first  time  that  such  ducts 


were  built.  The  owners  had  built  some  before  which 
were  4"  thick.  The  new  ducts  evolved  with  their  co- 
operation were  a  big  improvement.  They  are  reinforced 
concrete  and  thickness  runs  from  1"  in  small  sizes  to  \W' 
in  large  sizes.  The  ducts  are  finished  up  smooth  on  trie 
inside.  They  are  reinforced  with  rods  }4  to  y/'  in 
diameter  and  covered  with  Galvanized  Clinton  Wire 
Cloth,  which  forms  the  lath  for  applying  cement  plaster 
by  hand.  The  cement  plaster  consists  of  one  part 
Portland  cement  and  three  parts  sand.  The  only  objection 
to  them  is  their  weight. 

Allowance  is  made  in  the  way  ducts  are  hung  for  expan- 
sion and  contraction  of  1"  per  100  feet  of  length.  A 
year's  use  of  these  ducts  in  one  of  the  severest  winters 
of  recent  years  when  temperature  at  Temiskaming 
hovered  between  15  and  20  degrees  below  zero  during 
the  whole  month  of  January,  they  developed  no  defects 
in  construction  and  every  indication  is  that  the  owners 
have  achieved  their  purpose  of  permanent  construction 
and  low  maintenance.  The  writer  has  been  told  that  in  that 
severe  weather  there  was  no  drip  in  this  entire  mill, 
which  must  mean  a  great  saving  in  upkeep,  renewals 
and  efficiency. 

An  advantage  of  the  concrete  construction  in  duct 
work  is  that  it  can  be  done  by  regular  building  mechanics 
such  as  plasterers.  They  are  built  right  in  place  with 
ordinary  materials.  It  is  easy  to  connect  the  last  part 
of  duct  work  with  the  fan  after  it  arrives.  On  account 
of  the  newness  of  this  work,  its  first  cost  is  naturally 
greater  than  sheet  metal  work;  but  the  writer  believes 
that  further  experience  with  this  work  will  bring  the 
first  cost  down. 

Undoubtedly,  in  a  concrete  building  with  its  character 
of  permanence,  the  concrete  air  duct  has  found  its  rightful 
place.  In  all  the  overhead  work,  the  ducts  being  same 
color  as  concrete  slabs,  beams  and  columns,  they  fit  into 
their  surroundings  beautifully  and  present  a  harmonious 
appearance  that  melts  into  the  general  structure. 
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i5eto  |9ear  (greetings 

ttljc  ÇrcBiîicnt  an6  Council  of  ÎKije  3nBlitute  tabe  tfjis  opportunitp 
of  toisbing  catb  anl)  cljcrp  member  of  ®bt  Snsiitute  from  tbe  poungtst 
gtubcnt  to  tbc  olûcsi  tbarter  member  9  î&appp  anb  ÇroBperous  iSeto 
gear.  Wt  arc  becplp  grateful  to  all  of  pou  for  pour  co-operation.  Me 
feel  tbat.  bucing  tbe  past  pear,  particulaclp,  a  more  agrcssibe  fraternal 
profeiseional  spirit  bas  been  bebelopeb,  bue  in  no  small  measure  to  tbe 
splenbib  biocti  of  tbe  officers,  executibcs  anb  actibe  members  of  tbe  JScancbes 
of  (E;be  institute 

Me  urge  pou  to  maintain  pour  interest;  be  lopal  to  pour  profession; 
boost  it  anb  tbose  in  it  upon  cbcrp  opportunitp,  foe  bp  so  boing  pou  ate 
promoting  pour  obin  interests.  Wbile  all  Ibat  tbe  past  pear  map  babe 
promiseb  bas  not  been  accomplisbeb,  let  us  loofa  forbsacb  to  tbe  coming  pear 
biitb  a  firm  faitb  in  oucselbcs  anb  a  confibent  belief  tbat  bp  uniteb  action 
toe  sball  go  far  tolsarbs  realising  our  professional  ambitions. 


Date  of  Annual  General  Meeting 

The  Annual  and  General  Professional  Meeting 
will  be  held  in  Toronto  on  February  1st,  2nd 
and  3rd,  1921.  The  Annual  General  Meeting  is 
announced  for  January  25th  at  Montreal,  as  provided 
in  the  by-laws,  and  will  be  adjourned  to  Toronto. 


Notes  on  Annual  Meeting 

The  annual  meetings  of  The  Engineering  Institute  of 
Canada  have  become  events  greatly  looked  forward  to  by 
engineers.  The  meeting  to  be  held  in  Toronto  on  the  1st, 
2nd  and  3rd  of  February  will  undoubtedly  be  very  much 
worth  while.  Arrangements  are  well  in  hand  according 
to  the  last  report  of  the  Toronto  Committee,  who  for 
several  months  have  been  planning  for  this  big  event. 

Members  of  The  Institute  are  assured  of  excellent 
technical  papers,  and  every  provision  for  the  entertain- 
ment of  visitors  is  being  made.  It  is-  anticipated  that  a 
number  of  members  will  be  accompanied  by  their  wives, 
and  that  there  will  be  quite  a  number  of  lady  out-of-town 
visitors. 

A  Ladies'  Committee  under  the  convenorship  of 
Mrs.  C.  H.  Mitchell  has  been  formed  and  is  now  making 
arrangements  for  a  reception  which  is  to  be  held  the  first 
day  of  the  Annual  Meeting.  The  ladies,  of  course,  will 
be  welcomed  at  the  dance  which  will  be  held  the  last 
evening  in  conjunction  with  the  Engineering  Society  of 
the  University  of  Toronto.  Besides  these  events  the 
ladies'  committee  is  arranging  for  shopping  parties,  sight- 
seeing parties,  and  will  provide  reservations  at  the 
theatres,  and  it  is  also  possible  that  a  musicale  for  the 
ladies  may  be  arranged  the  same  night  as  the  smoker. 

In  providing  suitable  accomodation  for  the  Profes- 
sional Meetings  at  the  King  Edward  Hotel  it  has  been 
found  necessary  to  transfer  the  excursions  from  Thursday 
morning,  February  3rd.  to  Wednesday  afternoon,  Feb- 
ruary 2nd.,  the  Professional  Meeting  for  general  papers 
being  transferred  to  Thursday  morning. 

A  partial  list  of  papers  to  be  read  at  the  Professional 
Meetings  follows: — 

Chemical  Section: 

Uses  of  Hydrated  Lime  in  Construction  Work  and 
Outhne  of  Present  Methods  of  Manufacture.,  Lucius  E. 
Allen,  M.E.I.C. 

Pulp  and  Paper  Section  : 

Motion  Picture  of  the  Pulp  and  Paper  Industry. 
Motion  Picture  of  the  Kippawa  Mill,  courtesy  Mr. 
Thome,  vice-president  and  technical  director,  Riordon 
Pulp  and  Paper  Company,  Limited. 

Mechanical  Section: 

Contiol  of  Corrosion  in  Steel  Mains,  F.  N.  Stellar, 
metallurgical  engineer,  National  Tube  Company,  Pitts- 
burg. 

Electrical  Section: 

Queenston-Chippawa  Development  of  the  Hydro- 
Electiic  Power  Commission  of  Ontario,  an  illustrated 
talk  by  A.  C.  D.  Blanchard,  M.E.I.C. 
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civil  Section: 

Cost  rius  Contracts.  J.  C'ark  Koilli.  A.M.E.Î.C. 
Toioiito  I'"iltralioii  riaiil,  .lames  Miliic.  M  IC.l.C. 
Orsinn   ol   a   St'vvaRe    I)is|y)sal   SclioiiU'   for  a   City 
Located  on  Tidal  Waters,  C.  j.  Yoralh,  A.M.E.I.C. 


Special   Nomination 


Since  the  publication  of  the  list  of  nominees  for 
officers  of  Thf  luslitutc  a  special  nomination  for  Vice- 
President  has  been  received,  accompanied  by  the  accep- 
tance of  the  nominee  H.  G.  Acres,  M.E.LC.  The 
nomination  reads:  -  - 

"In  accordance  with  Section  No.  68  of  the  By-laws 
of  The  I  nstituic,  we,  the  undersigned,  Corporate  Members, 
hereby  nominate  Henry  G.  Acres,  M.E.LC,  for  the  office 
of  Vice-President: — 


.I.e., 
.I.e., 


J.  H.  McLaren,  A.M.E.I.C. 
R.  S.  Lea,  M.E.LC, 
Norman  R.  Gibson, 

A.M.E. 
A.  C  D.  Blanchard, 

M.E. 
H.  L.  Bucke,  M.E.LC 
H.  B.  R.  Craig,  M.E.LC, 
Alfred  J.  Stevens,  M.E.LC, 
J.  J.  Newman,  M.E.LC, 
H.  Thome,  M.E.LC, 
J.  E.  Porter,  A.M.E.I.C, 
K.  E.  Smith,  M.E.LC, 
C  H.  Wright,  M.E.LC, 
C  O.  Foss,  M.E.LC, 
F.  H.  Peters,  M.E.LC, 


Alex  J.  Grant,  M.E.LC, 
Frank  E.  Stems, 

A  M  E  I.e. 
W.  H.  Sulhvan.'M.È.LC.," 
Robert  H.  Harcourl, 

A.M.E.I.C, 
G.  F.  Vollmer,  M.E.LC, 
F.  C  Jewett,  A.M.E.I.C, 
F.  S.  Lazier,  M.E.LC, 
C  W.  West.  A.M.E.I.C., 
C  E.  Macdonald, 

A.M.E.I.C, 
Wm.  A.  Bucke,  A.M.E.I.C, 
J.  R.  Ambrose,  M.E.LC, 
J.  G.  Carswell,  A.M.E.I.C, 
M.  R.  Meldrum,  M.E.LC, 
W.  S.  Lea,  M.E.LC, 

The  nomination  was  accepted  by  Council  and  the 
Secretary  was  instmcted  to  include  it  in  the  ballot  in 
accordance  with  the  By-laws. 


Proposed  Amendments  to  By-Laws 

Proposals  to  introduce  new  By-Laws,  or  to  amend 
or  repeal  existing  By-Laws  in  accordance  with  Section 
75,  shall  be  mailed  to  Corporate  Members  not  less  than 
twenty-one  days  before  the  Armual  General  Meeting. 

A'otices  shall  be  deemed  to  hare  bee/i  inailed  to  Members 
as  prescribed  by  the  By-Laws,  if  svch  notices  are  -printed 
in  The  Journal  of  The  Institute  and  mailed  by  the  dates 
prescribed  in  the  By-Laws. 

In  accordance  with  these  provisions  of  the  By-Laws, 
the  report  of  the  By-Laws  Committee  in  which  it  is 
proposed  to  introduce  amendments  is  given  herewith  for 
the  benefit  of  the  Members.  The  report  of  the  By-Laws 
Committee  which  follows  was  approved  by  Council,  and 
is  submitted  to  the  members  for  consideration.  "These 
proposals  shall  be  submitted  for  discussion  at  the  Annual 
Meeting  and  shall  then  be  submitted  by  letter  ballot 
to  the  Corporate  Membership  of  The  Institute." 

"The  Committee  recommend  the  following  changes 
in  the  By-laws  of  The  Institute: — 


Section  3  ~  Amend  the  last  sentence  to  read  :  — 
"A  Non-Corporate  mcmlx-r  shall  not  be  entitled  to  vote 
on  Institute  affairs,  or  to  hold  office  as  an  officer  of  The 
Inxtitule,  or  as  Chairman  or  Vice-Cliairman  of  a  Branch. 
He  may  ha  entitled  to  vote  on  Branch  affairs  or  hold 
ollice  in  a  Branch,  other  than  as  specified  above,  when 
so  permitted  by  the  By-laws  of  the  Branch." 

Section  9  —  Amend  second  and  third  last  words  of 
paragraph  one  to  read  "thirty-three".  The  last  sentence 
of  paragraph  one  to  read:  "He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty- 
three  years." 

Section  10  Amend  second  and  third  last  words  to 
read  "twenty-seven".  The  last  sentence  to  read:  —  "he 
shall  not  remain  in  the  class  of  Student  after  he  has 
attained  the  age  of  twenty-seven  years." 

Section  12  —  Amend  by  the  addition  of  the  word 
"three"  after  thirty.  The  clause  to  read:— "The  officers 
of  The  Institute  shall  be  a  President,  four  Vice-Presidents, 
and  thirty-three  Councillors." 

Section  13  —  Amend  by  substituting  "eleven"  for 
"ten",  third  line.  Paragraph  to  read:  —  "The  term  of 
office  of  the  President  shall  be  one  year;  of  the  Vice- 
Presidents  two  years;  and  of  the  Councillors  three  years. 
Two  Vice-Presidents  and  eleven  Councillors,  in  addition 
to  any  required  to  fill  vacancies,  shall  be  elected  annually." 

Section  32  —  Expulsion  and  Discipline.  Amend  last 
paragraph  to  read  as  follows:  —  "In  case  the  Council  on 
receiving  a  complaint  in  wxiting,  shall  be  of  the  opinion 
that  the  conduct  of  any  Corporate  or  Non-Corporate 
Member  shall  become  the  subject  of  enquiry,  with  the 
view  to  ascertain  whether  there  are  grounds  for  disciplin- 
ing or  expelling  him  ;  or,  in  case  twenty  or  more  Corporate 
Members  shall  think  fit  to  draw  up  and  sign  a  request 
tor  such  an  enquiry  regarding  any  Corporate  or  Non- 
Corporate  Member  on  any  ground  whatever,  and  shall 
deliver  the  same  to  the  Secretary  to  be  laid  before  Coimcil 
for  consideration;  the  Council  shall  first  notify,  by  regis- 
tered mail,  the  member  against  whom  the  complaint  is 
laid,  setting  forth  the  charges  and  by  whom  made,  and 
naming  a  date  not  less  than  six  weeks  from  the  date  of 
such  notification  for  the  holding  of  an  enquiry'. 

If  the  defendant  member  decides  that  he  desires  to 
be  present  in  person  at  the  enquir\',  and  so  advises  Cotmcil 
in  writing,  or  by  telegram,  sent  to  the  Secretary  withii 
four  weeks  from  the  date  of  mailing  the  notification  from 
Council,  the  Council  shall  rename  a  day  for  the  enquiry, 
not  less  than  eight  weeks  from  date  of  preliminary  notifica- 
tion, and  shall  notify  complainants  and  defendants  by 
registered  mail  at  least  four  weeks  previous  to  new  date 
set  and  shall  request  their  presence  at  the  enquiry.  Should 
any  complainant  member,  after  recei\'ing  due  notice,  fail 
to  appear  at  the  enquiry  without  having  previously  given 
reason  in  writing  or  by  telegram  satisfactory  to  Council, 
the  Council  shall  demand  of  such  delinquent  member  in 
writing  by  registered  mail,  that  he  turnish  the  defendant 
member  through  Council,  a  wiitten  apology^  satisfactory 
to  Council,  or,  send  in  his  resignation  from  The  Institute; 
failing  doing  so,  the  CoimcO  shall  cause  the  name  of  such 
delinquent  member  to  be  erased  from  the  register  and 
thus  expel  him. 
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On  the  final  date  set  for  an  enquiry,  the  Council  shall 
make  such  enquiry  as  they  deem  adequate,  the  com- 
plainant and  defendant  members,  if  present,  being  given 
full  opportunity  for  deposition  and  examination.  Should 
Council  not  find  sufficient  reasons  for  disciplining  or 
expelling  the  said  member,  no  record  of  the  enquiry  shall 
be  made  in  the  minutes;  but,  if  Council,  by  a  majority 
of  at  least  four-fifths  of  those  present  at  a  meeting  especial- 
ly summoned  for  the  purpose,  and  at  which  at  least  twelve 
members  of  the  Council  are  present,  does  find  good  reason 
for  expelling  or  otherwise  disciplining  the  said  member 
on  the  ground  that  he  has  been  guilty  of  improper  conduct, 
the  Council  shall  cause  the  name  of  such  person  to  be 
erased  from  the  register  and  thus  expel  him  from  The 
Institute;  or  otherwise  discipline  him  at  their  discretion. 
The  Secretary  shall  forthwith  notify  the  member  of  the 
decision  of  the  Coimcil  and,  should  the  member  be 
expelled,  the  Council  shall  report  such  expulsion  at  the 
next  Annual  General  Meeting. 

Should  the  complainant  or  defendant  be  a  member 
of  Council  he  shall  not  act  as  a  Councillor  in  any  matter 
affecting  the  enquiry. 

No  verbal  or  anonymous  complaint  against  any 
Corporate  or  Non-corporate  member  shall  be  considered 
or  acted  upon  by  Council." 

Section  34  —  Annual  Fees.  —  Amend  section  34  to 
read  as  follows:  —  "The  annual  fees  payable  by  Residents 
shall  be  as  follows:  — 

Members  -----  $18.00 
Associate  Members  -  -  -  15.00 
Juniors  -----  lO.OO 
Students  -----  2.00 
Associates  -----      18.00 

The  annual  fees  payable  by  Branch  Residents  shall 
be  as  follows: — 

Members   -----  $15.00 

Associate  Members  -      -      -  13.00 

Juniors       -----  8.00 

Students    -----  2.00 

Associates  -----  18.00 

The  annual  fees  payable  by  Non-Residents  shall  be 
as  follows: — 

Members  -----  $13.00 

Associate  Members  -      -      -  11.00 

Jvmiors      -----  g.oo 

Students    -----  2.00 

Associates  -----  18.00 

Honorary  Members  shall  be  exempt  from  annual 
fees." 

Engineers  on  Railway  Commission 

An  editorial  on  the  Railway  Commission  vacancy, 
which  appeared  in  the  Ottawa  Citizen  of  December  6th, 
illustrates  the  trend  of  public  opinion  in  connection  with 
appointments  to  positions  on  Commissions  where  engin- 
eering knowledge  and  experience  is  needed.  Hitherto  all 
such  appointments  were  for  the  most  part  considered  to 
be  a  reward  for  political  activity,  and  in  most  cases 
have  gone  to  members  of  the  legal  profession. 


At  the  time  the  editorial  in  question,  which  is  given 
herewith,  appeared,  the  matter  had  already  been  taken 
up  officially  with  the  Government,  and  is  at  the  time  of 
writing  under  consideration.    The  editorial  follows: — 

The  government  might  profitably  give  consideration  to  a  suggestion 
made  at  The  Engineering  Institute  meeting  in  Ottawa  last  Thursday. 
There  is  a  vacancy  on  the  Dominion  board  of  railway  commissioners. 
The  president  of  the  Ottawa  Branch  of  The  Engineering  Institute, 
G.  B.  Dodge,  M.E.I.C.,  expressed  the  opinion  that  this  vacancy  should 
be  filled  by  an  engineer.  The  commission  has  to  deal  with  technical 
matters,  as  well  as  rates  and  legal  points.  One  of  the  commissioners, 
at  least,  should  be  an  engineer.  Canada  has  developed  a  considerable 
number  of  outstanding  men  in  railway  engineering.  The  government 
would  have  no  difficulty  in  finding  one  well  qualified  to  serve  as  a 
member  of  the  board  of  railway  commissioners. 

The  legal  profession  is  ably  represented  on  the  present  board. 
Political  interests,  too,  have  not  been  overlooked,  in  making  the  majority 
of  the  appointments.  Political  patronage  is,  however,  supposed  to  be 
a  thing  of  the  past  in  Canada.  Certainly,  where  railway  questions  are 
concerned,  public  opinion  is  alert  to  the  necessity  of  eliminating  politics. 

Premier  Drury's  courageous  stand,  in  appointing  a  board  of 
enquiry,  before  endorsing  the  proposed  hydro  radial  scheme  for  Ontario, 
is  winning  public  approval  —  notwithstanding  the  criticism  to  which 
the  provincial  government's  policy  has  been  subject  in  Toronto,  from 
both  sides  of  old  party  politics,  as  represented  by  papers  like  the  Globe 
and  the  Telegram.  The  appointment  of  an  engineering  commissioner 
to  the  Dominion  Railway  Board,  by  the  federal  government,  would 
appeal  to  the  public  as  a  sound  new  step  Fuller  recognition  of  the 
part  played  by  the  Canadian  engineer  in  national  affairs  is  due  from 
the  government 


EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 

The  Civil  Service  Commission  of  Canada  hereby  give  public  notice 
that  applications  will  be  received  from  persons  qualified  to  fill  the  follow- 
ing positions  in  the  Civil  Service  of  Canada: — 

Senior  Investigator. 

Senior  Investigator  for  the  Organization  Branch,  Civil 
Service  Commission,  at  an  initial  salary  of  $2,700  per  annum,  which 
will  be  increased  upon  recommendation  for  efficient  service  at  the  rate 
of  $180  per  annum,  until  a  ma.ximum  of  $3,240  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties. — Under  the  direction  of  the  Chief,  Organization  Branch, 
o  make  the  more  difficult  and  important  investigations  and  surveys 
and  to  prepare  reports  thereon  in  connection  with  the  organisation 
of  departments  or  in  connection  with  the  efficiency  of  persons  or 
operations  of  individuals  or  groups  of  indi\iduals  within  the  several 
departments  of  the  Govememnt;  on  occasion  to  make  investigations 
in  cormection  with  and  assist  in  the  administration  and  maintenance 
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of  the  clnssification  of  the  civil  service;  in  some  cases  to  have  super- 
vision of  thi-  work  of  a  pottion  of  the  staff;  and  to  perform  other  related 

wori<  as  ro(iiiirc(l. 

Qiinliriciitions. — Education  equivalent  to  f^dualion  from  a 
university  of  rea)Knizecl  slandini;,  with  at  least  four  years  of  business 
ex|M-rioncc,  one  year  of  wlili  h  shall  preferably  have  lx"en  in  industrial 
iiivestiKation  work,  or  several  years  of  IraiiiinK  in  industrial  manaRC- 
nicnt  work  with  at  least  six  years  of  business  experience;  knov/led^c 
of  the  routine  and  technique  of  making  business  investigations;  super- 
visory ability;  initiative;  tact  and  good  judgment;  good  address. 
Candidates  must  be  25  and  not  more  than  45  years  of  age  on  the  6th 
of  January,  1921. 

Senior  Draftsmen. 

Senior  Draftsmen  at  an  initial  salary  of  $1,680  per  annum, 
which  will  be  increased  ufKin  recommendation  for  eflicient  service  at 
the  rate  of  $120  per  annum,  until  a  maximum  of  $2.040  has  been 
readied.  This  initial  salary  will  be  supplemented  by  whatever  bonus 
is  provided  by  law. 

Duties. — To  draw  difficult  maps  and  plans;  to  plot  survey  and 
field  notes;  in  some  cases  to  supervise  the  work  of  a  small  drafting 
stall;  and  to  perform  other  related  work  as  required,  such  as  preparing 
drawings  of  complicated  and  important  engineering  structures;  compil- 
ing maps  and  charts  for  various  departmental  reports  and  records; 
estimating  quantities;  computing  areas;  drawing  up  specifications; 
designing  special  appliances  for  construction  work;  laying  out  and 
checking  the  work  of  other  draftsmen. 

Timber  Testers. 

Two  Timber  Testers  for  the  Forest  Products  Laboratories 
of  Canada,  Department  of  the  Interior,  at  Montreal,  at  an  initial 
salary  of  $1,440  per  annum,  which  will  be  increased  upon  recommenda- 
tion for  efficient  service  at  the  rate  of  $60  per  annum,  until  a  maximum 
of  $1.620  has  been  reached.  This  initial  salary  will  be  supplemented 
by  whatever  bonus  is  provided  by  law. 

Duties. — Under  direction,  to  operate  timber  a  testing  machine 
and  make  laboratory  tests  of  timber;  to  plan  and  lay  out  areas  of  wood 
for  testing  ptirposes;  to  supervise  carpenters  in  the  preparation  of 
testing  materials;  to  weight  and  measure  wood  used  for  testing  pur- 
poses; to  plot  load  deformation  curves;  to  observe  physical  changes 
in  wood  under  test;  to  weigh  moisture  discs;  to  make  slide  rule  computa- 
tions, planimeter  estimates  of  areas,  measurements  of  deflections  and 
load  deformation  diagrams,  and  other  compurations  of  timber  tests; 
to  direct  assistant  testing  machine  operators;  and  to  perform  other 
related  work  as  required. 

Qualifications. — Education  equivalent  to  graduation  in  forestry, 
science  or  engineering,  from  a  university  of  recognized  standing,  or 
high  school  graduation  and  three  years'  experience  in  testing  timber: 
knowledge  of  laboratory  methods,  familiarity  with  the  use  of  computing 
devices,  supervisory  ability.  Candidates  must  be  21  and  not  more 
than  45  years  of  age  on  the  6th  of  January,  1921. 

Preference  will  be  given  to  the  residents  of  the  Province  of  Quebec. 

General  Directions. 

Apphcation  forms  properly  filled  in  must  be  filed  in  the  office 
of  the  Civil  Service  Commission  not  later  than  January  6,  1921.  .'\ppHca- 
tion  forms  may  be  obtained  from  the  offices  of  the  Employment  Service 
of  Canada,  or  from  the  Secretary  of  the  Civil  Service  Commission, 
Ottawa. 

By  Order  of  the  Commission, 

W.  Foran, 

Secretary. 


Situations  Wanted 

F.nitlnccr 

Knsineer.  A.M.E.I.C.  Technical  training  in  civil 
and  mechanical  EnpinccrinK.  9  years  field  and  ofTice 
work  on  railroad  construction,  maintenance  of  way, 
bridge  and  building,  si^nailing  and  interlocking  and 
structural  steel  work;  is  open  for  position.    liox  46-P. 

Engineer 

Engineer,  A.M.E.I.C,  34.  14  years  experience  civil 
and  mechanical  engineering,  including  railway  location 
and  construction,  foundations,  erection,  factory  work, 
manufacture,  operation,  production,  layout,  pulp  mill 
construction  and  power  development,  mining,  manage- 
ment, purchasing  and  selling.  Considerable  executive 
experience,  good  handler  of  men,  strong  and  active. 
Open  for  position  about  January  10th,  1921.    Box  47-P. 

.   Civil  Engineer 

Civil  Engineer,  age  25  years,  wishes  to  locate  with 
growing  contracting  concern.  Has  3  years  experience  as 
instrumentman,  estimator  and  designer.  At  present 
with  large  American  fabricating  company.  Returned 
man.  References  and  detailed  statement  of  experience 
furnished.  Salary  expected,  $200.00  per  month.  Box 
48-P, 


Members  Exchange 

For  Sale,  second-hand  12"  Dumpy  Level  by  Baker, 
London,  complete  with  tripod.  Price  $60.00.  An  old 
but  excellent  instnunent,  with  particularly  good  lenses. 
Box  10-A. 


OBITUARY 


Owen  McKay,  M.E.I.C. 

Owen  McKay,  M.E.LC,  one  of  the  outstanding  civil 
engineers  of  Ontario  and  for  33  years  a  resident  of  the 
Border  Cities,  died  on  the  afternoon  of  December  7th 
at  Guelph,  aged  74  years. 

Mr.  McKay  was  born  in  the  coimty  of  Renfrew,  near 
Pembroke,  and  came  to  Windsor  in  1887.  He  graduated 
from  the  University  of  Toronto  in  civil  engineering  and 
practised  his  profession  in  Windsor  until  taken  ill  several 
months  ago. 

He  was  the  engineer  of  Walkerville,  Ford,  Sandwich 
East,  Sandwich  South  and  other  municipalities  in  this 
district  and  had  been  a  member  of  The  Engineering 
Institute  of  Canada  since  1903.  For  some  years  he  had 
been  a  member  of  the  board  of  examiners  of  the  Ontario 
Land  Surveyor. 

He  stood  high  in  his  profession,  and  in  his  life  time 
was  entrusted  with  many  important  tasks.  He  was 
associated  for  years  with  the  late  Joseph  DeGtirse,  and 
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upon  the  death  of  the  latter  was  appointed  chief  engineer 
of  the  Lake  Erie  and  Detroit  River  railway.  When  this 
road  was  taken  over  by  the  Pere  Marquette  in  1902  he 
remained  with  the  company  until  the  Canadian  division 
was  amalgamated  with  the  parent  system  in  the  United 
States,  when  he  resigned  and  was  appointed  chief  engineer 
of  the  Essex  Terminal  Railway,  which  position  he  retained 
until  incapacitated  by  illness.  Mr.  McKay  was  elected  a 
Member  of  The  Engineering  Institute  April  23rd,  1903. 

Speaking  of  the  death  of  Mr.  McKay,  William 
Wollatt,  Sr.,  who  was  general  manager  of  the  Lake  Erie 
and  Detroit  River  Railway,  at  the  time  of  his  appointment 
as  chief  engineer,  and  who,  as  vice-president  and  general 
manager  of  the  Essex  Terminal  Railway,  was  later 
associated  with  Mr.  McKay  during  his  long  period  of 
service  with  that  line,  paid  a  high  tribute  to  his  ability 
as  a  civil  engineer,  his  worth  as  a  public-spirited  citizen 
and  as  a  friend. 

"He  was  one  of  the  finest  engineers  in  the  province 
and  leaves  a  splendid  record  of  achievement," 


Addresses  Wanted 

From  time  to  time  members  have  kindly  co-operated 
with  the  Secretary's  office  in  assisting  to  locate  members 
whose  addresses  were  unknown.  It  is  desirable  to  keep 
our  lists  in  the  best  possible  condition.  A  list  of  the 
Associate  Members,  Juniors,  Students  and  Associates 
whose  present  addresses  are  unknown  is  published  here- 
with, and  any  information  that  will  enable  the  office  to 
get  once  more  in  touch  with  the  men  whose  names  are 
given  will  be  greatly  appreciated. 

Associate  Members. 


Adamson,  E.  Kinnear 
Annereau,  Louis,  Capt. 
Archibald,  Harry  P. 
Armstrong,  Westropp,  Maj. 
Barry,  David,  Major 
Barton,  Robt.  A.  Lieut. 
Beck,  Herbert  Philip 
Bell,  Chas.  Burnby 
Benedict,  Elrnore  M. 
Bishop,  Reginald  W. 
Black,  Wm.  D. 
Bowie,  Jas. 
Burnett,  Archibald 
Busso,  Ed.  Guiseppe  Mario 
Chappell,  Frank,  Lieut. 
Charlton,  Richard  M. 
Clarke,  Ernest  R. 
Cowley,  Francis  P.  V.,  Maj. 
Dawson,  F.  J. 
Ellis,  J.  G.  St.  J.  (Reported 

to   have  been   killed  in 

action) 
Elliot,  John  S. 
Flanagan,  O.  L. 
Flood,  John  Garner 
Galbraith,  J.  S.,  Lieut.,  M.C. 


Laforest,  G.  B. 
Langlais,  Zaetree 
Letebvre,  J.  V.  Stanislas 
Lightfoot,  Francis  A. 
Lowden,  Norman,  Lieut. 
MacDonald,  John 
MacKay,  Angus  G. 
MacLachlan,  Jas.  B.,  Lieut. 
Martin,  Louis  A. 
McDougall,  Alex.  L.  Major 
McKenzie,  Jas.  E. 
McKillop,  Robt.,  Capt. 
Mitchell,  A.  K. 
Muirhead,  Thomas,  Lieut. 
Nowlan,  Arthur 
O'Born,  Stanley  MUl 
O'Leary,  H.  Gordon 
Payne,  Caleb 
Perkins,  Harry  William 
Perry,  K.  M.,  Major,  D.S.O. 
Plumb,  Maurice  Wm. 
Ritchie,  Alan  B.,  Major, 

M.C. 
Ross,  Chas.  Rayrnond 
Serson,  Harold  Victor, 

Lieut. 


Girouard,  Rene  A.,  Lt.-Co). 
Grant,  LeRoy  Fraser,  Major 
Gunn,  Luther  Collins 
Gunn,  William  W. 
Hawkins,  Edward  Evan, 

Major 
Hawkins,  Leonard  K. 
Hay,  Norman  Kyle 
Herbert,  Henry  Francis 
Keefer,  Edward  C. 
King,  John  L. 
Koliing,  Peter  Ingvar 
Krum,  Karl  O.  W. 


Smith,  Herbert  Neville 
Stevenson,  William  F., 

Lieut. 
Van  Every,  Wm.  Wishart 
Waldron,  Stanley  M. 
Walker,  T.  Molineux,  Capt. 
Watts,  Alfred  Douglas, 

Major 
White.  Robert 
Wilson,  Norman  D. 
Yandall,  Byron  Angus 
Younger,  H.  R. 


Juniors. 


Allan,  John 

Al^en,  Leonard  E.,  Lieut. 
Arsenault,  Albert 
Bathen,  J. 
Bennett,  Geo.  A. 
Booth,  C.  D.  G. 
Bourque,  L.  L. 
Brakeley,  P.  H. 
Bryant,  E. 

Buckley,  P.  E.,  Capt. 
Burton,  E.  C. 
Cadieux,  H. 
Campbell,  CD. 
Campbell,  W.  L  H. 
Clark,  C.  R. 
Clendinning,  James 
Cockburn.  L.  S. 
Dansereau,  J.  A. 
deCardaillac,  G. 
Dixon,  G.  B. 
Draper,  W.  H. 
Edwards,  J.  L. 
Estrup.  H.  F. 
Ewart,  McLaren 
Fairn,  A.  S.,  Capt. 
Forest,  Albert 
Fortier,  A.  V. 
Fulnecky,  C.  G. 
Gauvreau,  J.  Roméo 
George,  W.  B. 
Goudie,  Walter  D. 
Greening,  E.  O. 
Hamilton,  J.  R. 
Holland,  H.  D. 
Houston,  J.  A. 
Hughes,  H.  C. 
Johnston,  G.  B. 
Jones,  John  H.,  Lieut. 
(Reported  missing) 


Jimkin,  R.  I..,  Capt.  M.C. 

Keefer,  J.  A. 

Lacroix,  P.  A. 

LaUberté,  J.  A. 

Lamb,  G.  J. 

Laurence,  W.  S.,  Lieut. 

Legris,  J.  A. 

Leishman,  J.  A. 

MacQuarrie,  E.  MacG. 

McKjiight,  Robt. 

McNeil,  O.  M.,  Lieut. 

Millican,  A.  G. 

Mills,  L.  G. 

Mitchell,  J.  Cameron,  Capt. 

Moody,  F.  H.,  Major 

Moran,  J.  P  ,  Lieut. 

Morrisey.  H.  F. 

Moxon,  G.  B. 

O'Neil,  H.  J. 

Passy,  P.  de  Lacy  D.,  Capt. 

Patenaude,  J.  T.  X. 

Perron,  H.  M. 

Pickard,  H.  G. 

Poitras,  E. 

Read,  C.  G. 

Richardson,  C.  E. 

Ross,  H.  T. 

Roy,  Alfred 

Rust,  Frederick  C. 

Searanche,  F.  K. 

Shawcro>.s.  R.  H. 

Shepherd,  H.  W.  R. 

Stewart,  H.  W.,  Lieut. 

Taylor,  W.  H. 

Theriault,  A.,  Major 

Wetmore,  F  W.  C. 

Willrich.  E.  G.,  Lieut. 

Worthington,  A.  N.,  Major 

Wright,  Leslie  A. 


Associates. 


Bate,  Wm.  C,  Capt.  M.C. 
Dyke,  H.  F. 
Larkin,  H.  E. 


Money,  K  E. 
Robertson,  Geo. 
Willis,  T.  A. 
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PERSONALS 


K.  Victor  F:)everall,  A.M.fC.I.C..  formerly  with  the 
Dominion  Hrklac.  Co.,  Ltd.,  Toronto,  has  accepted  a 
[position  witli  the  Hamilton  Bridge  Co.,  Ltd.,  Hamilton, 
Ont. 


E.  M.  SialiT,  A.M.K.I.C.,  is  now  with  the  Imperial 

Oil  Ltd..  loco,  B.C. 

* 

C.  N.  Mitcholl,  Jr..  A.M.E.LC,  is  now  with  the 
Foundation  Co..  Chicago. 

* 

F.  P.  Adams,  A.M.E.LC,  has  been  appointed  city 
engineer  of  Brantford,  Ontario. 


K.  C.  Berney.  A  M.E.I.C.,  is  now  with  the  Robbins 
&  Myers  Co.,  Springfiold,  Ohio. 


J.  H.   Holliday,   M.E.LC,  is  at  present  with  the 
Bedford  Construction  Co.,  Ltd.,  Halifax,  N.S. 


A.  D.  W.  Cuthbcrt.  A.M.E.LC.  formerly  of  New 
Glasgow.  N.S..  has  been  appointed  assistant  engineer, 
Canadian  National  Railways,  Champlain  Market  Station. 
Quebec. 


A.  A.  MacDiarmid,  A.M.E.LC,  formerly  with  the 
Ironsides  Board  Corpn.,  Norwich,  Conn.,  is  now  doing 
consulting  work  in  connection  with  pulp  and  paper  miU 
engineering. 


W.  R.  Devenish.  A.M.E.LC,  superintendent  of  the 
Moncton  division,  C.N.R.  at  Moncton.  N.B.,  has  been 
appointed  general  superintendent  of  the  Ontario  district, 
with  offices  at  Toronto. 


Chas.  Robertson,  A.M.E.LC,   has  recently  joined 
the  firm  of  Schultz  Co.,  Ltd.,  at  Brantford,  Ont. 


Henry  Goldmark,  M.E.LC,  has  been  appointed  vice- 
president,  Goethals,  Wells  &  Company,  Inc.,  New  York. 


J.  Gordon  Jack,  A.M.E.LC,  formeriy  with  the 
Hamilton  Bridge  Works  Co.,  Ltd.,  has  taken  up  contract- 
ing work  in  Toronto,  and  expects  to  continue  in  this 
business  for  some  time  to  come. 


J.  H.  Hooper,  A.M.E.LC,  has  been  appointed  chief 
engineer  of  the  Standard  Steel  Co  ,  Ltd.,  at  Welland,  Ont. 


W.  Bowden,  A.M.E.LC,  is  at  present  resident  in 
Seattle,  Washington,  in  connection  with  the  Bowden 
Engineering  Company. 

* 

John  A.  Cooper,  J.E.I.C,  left  for  England  recently, 
sailing  from  Halifax  and  expects  to  remain  in  England 
for  the  next  five  or  six  months. 


Major  H.  R.  Lynn,  A.M.E.LC,  late  of  the  engineer- 
ing staff  of  Fraser  Brace  Co.  Ltd.,  Montreal,  has  accepted 
a  position  with  The  Maple  Leaf  Asbestos  Corp.,  Thetford 
Mines,  P.Q.,  as  resident  engineer. 


R.  Lawrence  Weldon,  J.E.I.C,  has  recently  resigned 
as  resident  engineer  for  the  Fort  Francis  Pulp  &  Paper 
Company,  to  become  mechanical  engineer  for  the  Three 
Rivers  Pulp  &  Paper  Co.,  at  Montreal. 


A.  G.  L.  McNaughton,  A.M.E.LC,  sailed  for  Egnland 
recently  on  the  C.P.O.S.  Victorian  and  expects  to  be 
away  from  Canada  for  about  a  year. 


F.  M.  Buchanan,  A.M.E.LC,  has  recently  been 
appointed  chief  engineer  of  the  Dominion  Tar  and 
Chemical  Company  Limited,  Montreal. 


F.  W.  Forbes,  A.M.E.LC,  division  engineer.  Provin- 
cial Highways  Board  of  Nova  Scotia,  has  been  transferred 
from  Trenton,  N.S.  to  Bridgewater,  N.S. 


M.  R.  Meldrum,  M.E.LC,  formerly  vice-president 
of  The  Herbert  Morris  Crane  &  Hoist  Company  Limited 
has  been  elected  president  of  the  same  company. 


W.  L.  Reford  Stewart,  S.E.LC,  has  resigned  his 
position  with  Lockwood  Greene  &  Co.;  Ltd.,  and  has 
accepted  a  position  with  the  Abitibi  Power  &  Paper  Co., 
Ltd.,  on  the  construction  on  a  large  dam  at  Twin  Falls, 
Ont. 


P.  E.  Doncaster,  M.E.LC,  was  appointed  in  March, 
1920,  to  take  charge  of  the  Skeena  district  of  British 
Columbia  for  the  Dominion  Department  of  Public  Works. 
This  district  extends  north  of  the  51st  parallel  of  latitude, 
and  includes  an  area  of  half  a  million  square  miles,  with 
a  coast  line  of  2000  mUes  of  tidal  waters.  Apart  from 
the  usual  work  of  river  patrols  for  snags  and  debris 
affecting  the  fishing  industry  of  the  Skeena  and  Naas 
Rivers,  ordinary  wharf  construction  and  repairs,  Mr. 
Doncaster  had  some  very  interesting  experiences  in 
special  river  works  in  the  northern  part  of  the  district. 
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The  most  interesting  journey  was  an  examination 
trip  into  the  Peace  River  country.  Starting  at  Fort 
George,  B.C.,  a  40  mile  portage  was  made  into  Summit 
Lake,  thence  by  skiff  and  canoe  down  the  Crooked  Pack 
and  Parsnips  Rivers  to  the  headwaters  of  the  Peace  River 
at  Finlay  Forks.  From  Finlay  Forks  the  journey  was 
continued  down  the  Peace  to  the  Great  Canyon  in  a  skiff. 
This  part  of  the  journey  was  followed  by  a  14  mile  portage 
over  waggon  road,  thence  down  to  Peace  River  Crossing 
in  a  scow  propelled  by  a  small  gas  launch.  Arrived  at 
Peace  River  Crossing  the  journey  back  to  Prince  Rupert 
commenced  by  a  novelty  ride  in  the  newly  constructed 
Edmonton  Dunvegan  and  British  Columbia  Railway, 
thence  by  the  main  line  of  the  G.T.P.  Rly.,  home. 


J.  M.  R.  FAIRBAIRN,  M.E.I.C. 
President-Elect  for  1921 


Canadian  Battlefield  Memorials 

It  has  been  armounced  that  a  competition  will  be 
held  for  the  design  ol  eight  memorial  monuments  to  be 
erected  in  France.  The  sites  selected  for  these  monuments 
are  at  points  where  Canadian  troops  were  engaged  in 
important  battles  which  resulted  in  valuable  victories  for 
the  Allied  forces.  They  are  as  follows:  St.  Julien,  HiU  62, 
(near  Observatory  Ridge),  Courcelette,  Vimy  Ridge, 
Passchendaele,  Hospital  Wood,  Dury  Cross  Road.  Bourlon 
Wood. 

The  work  is  to  be  undertaken  by  an  Honorable 
Commission,  The  Institute  being  represented  in  the  person 
of  Lieut.  Colonel  R.  W.  Leonard,  M.E.I.C.  At  the 
organization  meeting  held  recently  approval  was  given 
to  conditions  for  the  competition,  which  is  open  to  all 


Canadians,  architects,  artists,  and  others  interested;  an 
approximate  cost  of  $120,000  being  indicated  for  each 
monument.  An  important  provision  in  the  competition 
is  that  Canadians  only  can  enter  designs.  It  is  hoped 
to  have  work  well  under  way  by  October  1921,  so  that 
dedication  may  be  possible  by  the  autumn  of  1922, 
possibly  on  Armistice  Day. 

A  considerable  amount  of  preliminary  work  in 
connection  with  the  Battlefield  Memorials  has  already 
been  done  in  connection  with  the  acquisition  of  sites, 
building  roads  to  these  sites,  drainage  and  grading  by 
Brig.-Gen.  H.  T.  Hughes,  M.E.I.C,  who  has  been  for 
some  time  in  France  engaged  in  this  work;  The  Institute 
has  received  from  Brig.-Gen.  Hughes  an  interesting 
Christmas  Card. 

To  the  many  members  of  The  Engineering  Institute 
who  served  overseas  the  work  of  the  Canadian  Battlefields 
Memorial  Commission  must  be  of  great  interest,  and  the 
Commission  is  to  be  congratulated  on  its  stand  in  throwing 
its  competition  open  to  all  Canadians,  and  to  Canadians 
only. 


BRANCH    NEWS 


Halifax  Branch 

F.  R.  Faulkner,  M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  Halifax  Branch 
was  held  in  the  supper  room  of  the  Green  Lantern  on 
Wednesday  evening  Dec.  15th  at  6.00  p.m.  Following 
the  usual  custom  this  was  a  supper  meeting.  At  the 
conclusion  of  the  supper,  regular  routine  business  was 
transacted. 

The  Chairman  then  introduced  the  speaker  of  the 
evening  Col.  W.  E.  Thompson,  as  one  eminently  fitted 
to  speak  on  the  water  supply  of  the  city  of  Hedifax;  a 
matter  of  vital  importance  to  every  one  present,  both  as 
residents  of  the  city  and  as  engineers. 

Col.  Thompson  said  that  he  was  very  glad  of  the 
opportunity  of  addressing  the  Branch  and  expected  that 
the  discussion  following  his  remarks  would  be  beneficial 
to  him. 

The  water  system  of  Halifax  presented  difficulties  on 
account  of  its  age,  the  first  system  having  been  installed 
about  1847.  The  system  now  in  use  is  divided  into  the 
high  service  and  the  low  service,  the  high  service  supplying 
the  higher  part  of  the  city  and  coming  from  the  higher 
source,  while  the  low  service  supplied  the  rest  of  the  city 
including  the  business  section.  The  maximum  capacity 
of  the  watershed  during  dry  weather  flow  is  about 
11,000,000  gals,  per  day,  of  which  9,000,000  is  used  in 
low  service.  Colonel  Thompson  thought  that  the  entire 
amount  was  actually  brought  into  the  city  and  not  lost 
in  the  mains  on  the  way.  Neither  the  city  engineer  nor 
his  staff  nor  any  of  the  consulting  engineers  who  had 
investigated  the  supply  had  discovered  any  leaks  large 
enough  to  account  for  any  material  loss. 

The  normal  consumption  in  a  city  the  size  of  Halifax 
according  to  accepted  statistics  should  not  exceed  100 
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pals.  [XT  caiMta  ixt  day  including,  all  the  water  used  for 
industrial  and  numkipal  purix)st's.  But  this  9,000,000 
Hals.  iHT  day  in  the  low  service  Rave  a  per  capita  con- 
sumption iH-r  day  in  191(5  of  333  «als.  while  in  H)07  the 
figure  was  •1()2  Rals.  This  shows  an  improvement  in  the 
piping  service  (hiriiii;  the  nine  years  and  the  reduction  in 
IXT  capita  consumption  may  also  be  due  to  the  installation 
of  a  large  number  of  meters  in  this  service,  thus  tendinK 
to  reduce  waste. 

But  even  with  this  improvement  the  city  is  now 
using  about  300  gals,  per  capita  per  day  either  in  legitimate 
use,  waste  or  leakage.  The  people  are  prone  to  blame 
some  one  for  this  wasteful  consumption  and  the  city 
engineer  is  the  one  who  gets  the  blame.  Col.  Thompson 
felt  it  was  injust  to  blame  the  city  engineer,  for,  according 
to  reports,  he  had  been  most  active  in  calling  the  attention 
of  the  City  Council  to  this  condition  and  in  advocating 
remedial  measures.  The  fact  that  adequate  remedial 
measures  had  not  been  adopted  was  ultimately  the  fault 
of  the  people,  for  if  the  public,  and  particularly  public 
organizations  and  clubs,  demanded  that  this  condition  be 
remedied,  the  city  council  would  be  compelled  to  vote 
the  necessary  funds. 

One  of  the  proposed  remedies  was  the  installation  of 
meters.  This  had  been  done  on  the  high  service  and 
although  that  service  was  not  yet  fully  metered,  the  results 
would  seem  to  justify  their  use.  The  available  supply 
for  that  service,  about  2,000,000  gals,  per  day  had  not 
been  increased  and  while  a  few  years  ago  there  was  an 
actual  scarcity  of  water  in  that  district,  today  with  a 
large  increase  in  population,  the  supply  was  equal  to  the 
demand,  and  a  reservoir  had  been  erected  on  Hungry  Hill 
to  absorb  the  surplus  against  a  sudden  large  demand. 

In  view  of  the  improvement  in  the  high  service,  it 
has  been  decided  to  meter  the  low  service  and  this  is  now 
being  done.  It  is  to  be  inferred  that  this  would  eliminate 
waste,  and  then  if  the  surplus  required  for  adequate  fire 
protection  could  not  be  obtained,  the  deficiency  could  be 
laid  to  leakage  and  the  necessary  steps  taken  to  stop  that 
loss. 

One  reason  for  the  present  evident  waste  could  be 
poor  plumbing.  The  building  laws  were  excellent,  the 
plumbing  laws  were  excellent,  but  unfortimately  these 
laws  were  not  rigidly  enforced.  A  few  infringements  on 
these  laws  punished  and  advertised  would  do  a  great  deal 
toward  causing  owners  to  remedy  conditions. 

However  even  with  the  improvement  notgd,  there  is 
not  at  this  time  enough  for  domestic,  industrial  and 
municipal  purposes  and  fire  fighting  as  well.  Engineers 
could  give  the  question  careful  study  both  as  professional 
men  and  as  citizens.  It  might  be  advisable  to  appoint 
a  committee  to  investigate,  publish  a  report,  work  for  its 
adoption  and  in  this  way  support  the  city  engineer  in  Ms 
insistent  demand  for  adequate  remedial  measures. 

C.  E.  W.  Dodwell,  M.E.I.C,  after  expressing  his 
personal  appreciation  of  Col.  Thompson's  address,  thought 
that  one  ot  the  worst  features  ot  the  present  situation  was 
the  inability  to  enforce  the  plumbing  and  building  laws. 
If  the  plumbing  and  piping  were  properly  planned  there 
would  not  be  the  same  tendency  to  waste  water  in  the 
winter  when  so  many  people  left  taps  open  to  prevent 
freezing.    He  sympathized  with  the  city  engineer  in  his 


difficult  position  and  felt  that  the  branch  should  do  all 
they  could  to  impress  the  city  council  with  the  necessity 
of  conserving  the  present  supply.  He  then  extended  an 
invitation  to  the  city  engineer,  F.  W.  W.  Doane,  M.E.I.C, 
to  open  the  discussion. 

Mr.  Doane  thought  that  Col.  Thompson  had  shown 
a  wonderful  appreciation  of  the  water  situation  in  Halifax, 
The  system  had  been  designed  many  years  ago  and  the 
ix,culiar  topography  of  the  city  made  it  difTicult.  While 
it  was  the  duty  of  the  city  officials  to  maintain  an  adequate 
and  efTicient  water  system  there  were  many  difTiculties. 
The  old  mains  were  laid  with  wooden  joints  and  while 
they  might  be  poor  joints  it  would  cost  a  tremendous 
amount  to  replace  them.  There  are  some  miles  of  un- 
coated  pipes  in  the  city  and  there  is  a  certain  amount  of 
rusting  and  deterioration  in  these  pipes,  particularly  when 
attacked  by  salt  water,  but  there  is  less  wearing  out  than 
is  popularly  supposed. 

Since  the  high  service  had  been  metered,  the  per 
capita  consumption  per  day  in  that  service  had  fallen 
from  250  gals,  to  about  80.  As  for  leakage,  there  could 
be  no  loss  from  that  cause  in  the  supply  main  because 
that  main  is  regularly  and  carefully  patrolled  and  any 
leaks  are  carefully  located  and  immediately  stopped.  But 
leaks  are  more  likely  to  occur  in  service  mains  and  around 
valves,  although  during  paving  only  twenty  leaks  had  been 
found.  An  attempt  rigidly  to  enforce  the  building  laws 
and  plumbing  regulations  is  extremely  difficult  on  account 
of  civic  politics,  there  was  undoubtedly  an  illegitimate 
use  of  water  due  to  poor  plumbing  and  this  was  particularly 
true  in  tenements. 

Further  pertinent  discussion  was  carried  on  by  Messrs. 
W.  A.  Winfield,  M.E.I.C,  A.  F.  Dyer,  A.M.E.I.C, 
W.  P.  Morrison,  M.E.I.C,  R.  McColl,  M.E.I.C,  and 
H.  W.  L.  Doane,  A.M.E.I.C,  following  which  the  Chair- 
man conveyed  the  thanks  of  the  Branch  to  Col.  Thompson 
with  the  assurance  that  if  the  Branch  could  be  of  any 
assistance  in  solving  this  problem,  it  would  be  glad  to 
be  of  service. 

The  meeting  then  devoted  itself  to  discussion  of  local 
professional  matters  and  adjourned  at  10.00  P.M. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  Moncton  Branch 
was  held  in  the  Lecture  Room  of  the  Y.M.CA.  Building 
on  Thursday,  December  2nd.  J.  D.  McBeath,  M.E.I.C, 
Vice  Chairman,  presided. 

At  this  meeting  F.  B.  Tapley,  M.E.I.C,  W.  B. 
MacKenzie,  M.E.I.C,  and  F.  West,  A.M.E.I.C,  were 
appointed  a  Committee  of  three,  to  meet  with  the 
Executive  in  recommending  two  members  as  a  Salaries 
Committee  to  act  in  conjunction  with  a  similar  Committee 
from  the  St.  John  Branch. 

A  very  interesting  paper  was  read  by  F.  H.  Williams, 
A.M.E.I.C.,  on  the  "History  and  Survey  of  Electric 
Welding  Methods"  concluding  with  research  work  by  the 
writer.  This  paper  had  previously  been  read  by  Mr. 
Williams  at  the  Professional  Meeting  held  in  Halifax  last 
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October,  and  was  published  in  the  November  Jovmnl. 
At  our  meeting  the  paper  was  illustrated  with  a  series 
of  fifty  lantern  slides  of  micro-photographs,  showing  the 
structural  characteristics  of  welds,  steel  rails,  boiler 
plates,  etc.,  and  the  methods  employed  to  improve  the 
process  of  welding.  Members  present  were  also  given 
an  opportunity  to  study  specimens  under  the  microscope 
which  Mr.  Williams  had  at  the  meeting.  The  writer  had 
many  more  photographs  than  those  shown  in  Halifax. 

S.  B.  Wass,  A.M. E. I.e.,  in  moving  a  vote  of  thanks 
to  the  writer  called  attention  to  the  amount  of  work  and 
study  involved  in  the  preparation  of  the  paper. 

W.  B.  MacKenzie,  M.E.I.C,  in  seconding  the  vote 
of  thanks,  said  that  he  had  been  quite  agreeably  surprised 
in  hearing  such  a  thorough  description  of  the  welding 
process,  and  that  the  engineering  profession  in  Canada 
today  required  just  such  men  as  Mr.  Williams. 

R.  Ambrose  of  the  Mechanical  Department,  Canadian 
National  Railways  was  tendered  a  vote  of  thanks  for  his 
assistance  in  running  the  lantern,  which  in  no  small  way 
tended  towards  the  success  of  the  reading  of  Mr.  Williams 
paper. 

Moncton  Branch  is  losing  another  of  its  most  popular 
Members,  in  the  person  of  W.  R.  Devenish,  A. M.E.I.C, 
formerly  superintendent  of  Moncton  Division  of  the 
Canadian  National  Railways,  who  has  been  promoted  to 
the  position  of  general  superintendent  of  the  Ontario 
District,  with  headquarters  at  Toronto.  Mr.  Devenish 
joined  the  staff  of  the  engineering  department,  Canadian 
Government  Railways  (now  Canadian  National)  when  he 
was  appointed  division  engineer  in  1913,  with  headquarters 
at  Moncton,  was  promoted  to  principal  assistant  engineer 
in  May  1915,  and  in  November  1915  was  again  promoted 
to  the  position  of  superintendent,  which  position  he  held 
until  his  recent  promotion  to  general  superintendent  of 
the  Ontario  Division.  Mr.  Devenish  leaves  Moncton 
with  the  best  wishes  of  all. 

Our  members  are  looking  forward  with  great  interest 
to  the  postponed  Luncheon  Meetings  which  will  now 
start  in  January;  at  these  speakers  will  give  short  addresses 
on  various  subjects,  and  a  musical  programme  will  also  be 
provided. 

From  present  indications  the  Moncton  Branch  will 
greatly  help  to  promote  the  welfare  and  standing  of  the 
engineers  in  our  District,  quite  a  number  of  whom  have 
already  sent  in  their  apphcation  for  membersliip  to  The 
Institute. 

At  a  recent  meeting  of  the  Council  of  the  Association 
of  Professional  Engineers  at  St.  John,  it  was  decided  that 
the  Annual  Meeting  be  held  on  January  14th.  It  is 
expected  the  St.  John  and  Moncton  Branches  will  join 
in  a  social  gathering  on  that  date. 


St.  John  Branch 

Harry  F.  Bennett,  A. M.E.I.C,  Secretary-Treasurer. 

At  a  meeting  he'd  in  the  O'.d  Post  Office  Bui'ding  on 
December  IGih,  G.  G.  Murdoch,  M.E.I.C,  presided  and 
the  following  Branch  members  were  present:  Messrs. 
Murdoch,  Hare,  Steeves,  Tapley,  Johnston,  Thomas, 
Holt,  C  L.  Archibald  and  H.  F.  Bennett. 


Mr.  Archibald  reported  for  the  Civic  Centre  Com- 
mittee, that  the  Municipal  Council  was  awaiting  a  draft 
bill  from  the  County  Secretary  asking  for  authorization 
for  the  expenditure  of  money  for  competitive  designs. 

Mr.  Tapley  reported  for  the  West  Side  School  Com- 
mittee, that  they  had  visited  the  sites  proposed  and  had 
selected  one  which,  in  their  opinion  was  best  suited  for 
the  location  of  a  School  Building.  They  had  presented 
their  views  to  the  Common  Council  and  the  matter  had 
not  been  taken  up  further  by  that  body. 

G.  G.  Hare,  A. M.E.I.C,  moved,  seconded  by  A.  G. 
Tapley,  A.M.E.I.C,  that  a  resolution  of  regret  be  sent 
F.  P.  Vaughan,  M.E.I.C,  at  his  inability  to  attend  the 
meeting  owing  to  illness  and  hoping  that  he  would  have 
a  speedy  recovery. 

On  account  of  the  illness  of  Mr.  Vaughan,  no  paper 
was  read  but  general  discussion  took  place  on  various 
matters. 

The  meeting  adjourned  at  9.15  p.m. 


Hydro-Electric  Progress  in  New  Brunswick 

A  conference  was  held  in  the  Mayor's  ofifice,  City 
Hall  recently,  when  the  question  of  the  use  by  St.  John  of 
the  hydro-electric  power  to  be  developed  at  Musquash  was 
discussed.  The  various  interests  connected  with  the  mat- 
ter all  had  representatives  present.  Hon.  W.  E.  Foster, 
premier  of  the  province;  Hon.  Dr.  E.  A.  Smith  and  C  O. 
Foss,  M.E.I.C.,  of  the  New  Brunswick  Hydro-Electric 
Commission;  Mayor  Schofield,  who  presided;  the  four 
city  commissioners;  L.  R.  Ross  and  H.  P.  Robinson, 
representing  the  New  Brunswick  Power  Company,  were 
present. 

Under  the  act  by  which  the  government  is  developing 
the  water  power  of  the  province,  it  is  stipulated  that  the 
power  shall  be  offered  to  the  various  municipalities  before 
being  offered  to  private  corporations  and  the  premier 
made  the  offer  to  the  city  of  the  use  of  the  power  soon 
to  be  developed  on  the  Musquash  River.  If  the  city 
accepted  this  offer,  it  was  said,  it  would  have  to  spend 
in  the  vicinity  of  $2,000,000  to  install  a  distribution 
system  for  the  current  or  turn  the  power  over  to  the 
N.  B.  Power  Company  for  distribution. 

The  meeting  developed  into  an  informal  discussion 
of  the  question  and  several  different  phases  of  the  matter 
were  talked  over.  The  N.  B.  Hydro-Electric  Commission 
representatives  put  it  up  to  the  city  that  it  was  a  matter 
between  the  city  and  the  N.  B.  Power  Company. 

It  was  finally  decided  that  an  enquiry  would  be  made 
into  the  cost  of  the  current  at  present  used  by  the  N.  B. 
Power  Company  and  the  difference  of  cost  between  the 
present  current  and  that  of  the  hydro-electric  current  will 
be  computed.  It  will  also  be  learned  just  what  saving 
would  accrue  to  the  citizens  by  the  use  of  the  present 
distribution  system,  compared  with  the  cost  of  the 
installation  of  a  new  system  by  the  city. 

At  the  present  time  there  is  a  crew  of  more  than 
one  hundred  men  at  work  on  the  hydro-electric  site  at 
Musquash  and  much  has  been  done  in  preparing  the 
ground  for  the  erection  of  buildings  when  construction 
commences  early  next  spring. 
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The  contract  calls  for  tlio  construction  of  a  lioavy 
concrclo  ixnvcr  (I;im  on  tlic  Past  l)ranch  of  tin-  Mus(iuash, 
some  ihrcc  thousand  Ircl  in  li'nKlli.  ant!  the  tonsl ruction 
of  a  uradt'  on  wiiicli  to  lay  a  ton  f(K)t  vvcxxl  stave  pi|x.' 
from  tlio  (lam  to  the  ixiwor  house  site  at  the  head  of  tide 
near  the  Knit,dU  saw  mill.  It  also  calls  for  the  construc- 
tion of  a  concrete  and  earth  dam,  probably  a  concrete 
spill-way  and  earth  approach,  on  the  West  branch  of  the 
Muscjuash.  at  tlie  head  of  what  is  known  as  Scott's  Falls, 
a  mile  from  tide  water.  The  construction  of  a  short 
canal  from  Scott's  Mills  to  the  power  house  site  and  a 
minor  run-around  dam  built  of  eartli  also  is  included  in 
the  contract. 

The  programme  follows  the  opinion  pivcn  last  summer 
by  C.  O.  Foss.  M.E.I.C.,  that  the  Western  branch  of  the 
Musquash  could  be  diverted  to  meet  the  Eastern  branch, 
bringing;  the  power  development  seven  or  eight  miles 
nearer  St.  John  than  the  original  Lepreau  scheme.  Ten- 
ders were  opened  on  Thursday  for  the  water-wheel  and 
electrical  generator  for  use  at  the  power  station. 

The  engineers  and  members  of  the  commission  are 
also  preparing  plans  for  storage  dams,  without  which  the 
whole  scheme  would  be  valueless.  One  large  dam  will  be 
constructed  at  Log  Falls,  on  the  Western  branch  of  the 
Musquash,  and  two  smaller  ones,  at  Seven  Mile  Lake 
and  Sherwood  Lake  on  the  Eastern  branch,  as  well  as  the 
very  large  storage  provided  by  dams  at  the  outlet  of 
Loch  Alva.  At  this  point  it  is  necessary  to  build  a  dam 
across  the  main  outlet  of  the  channel  and  also  two  ad- 
ditional large  earth  dams  to  prevent  water  running  into 
the  Belvidere  stream  at  the  east  and  into  Deer  Lake  on 
the  west. 


Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C.,  Secretary-Treasurer. 

On  November  18th,  a  very  interesting  paper  was 
presented  on  The  Heating  and  Ventilation  of  Paper 
Machine  Rooms  by  E.  A.  Ryan,  A.M.E.I.C,  followed 
by  a  discussion  in  which  E.  A.  Briner,  consulting  engineer, 
of  East  Orange,  N.J.,  and  J.  Stadler,  cliief  engineer, 
Belgo-Canadian  Pulp  and  Paper  Company,  took  an  active 
part.  There  were  present  a  number  of  representatives  of 
the  pulp  and  paper  companies.  Mr.  Ryan's  paper, 
together  with  Mr.  Briner's  discussion,  is  printed  in  this 
issue  of  The  Journal. 

At  the  meeting  on  the  following  week,  at  which 
Professor  McKergow,  M.E.IC,  presided,  R.  O.  Sweezey, 
M.E.I.C.,  spoke  on  "Seme  Economic  Aspects  of  Canadian 
Forest  Resources".  He  stated  that  the  Canadian  forests 
were  being  depleted  faster  than  they  were  growing,  that 
wanton  destruction  still  prevailed  and  that  the  forces  of 
defence  seemed  to  be  totally  inadequate.  With  regard 
to  fire  loss  the  author  pointed  out  that  despite  recent 
precautions  it  was  a  fact  that  75%  of  the  present  forested 
areas  had  been  burned  over  during  the  past  200  years. 
That  these  areas  had  again  grown  to  present  good  timber 
stands  was  an  indication  that  nature  had  its  own  methods 
for  perpetuation  of  forests.  With  the  re-growth  of  burnt 
areas  hardwood  trees  were  gaining  supremacy  in  the 
Canadian  forests  to  the  destruction  of  the  soft  and  more 


valuable  woods  such  as  spruce,  balsam  and  pine.    With 

l^resent  conflitions  the  lack  of  suitable  woods  threatened 
the  pul])  and  paper  industry  of  the  United  States  owintf 
to  increased  demantl  and  re<luced  supply.  None  of  the 
big  Canadian  companies  were  operating  in  the  woods 
scientifically,  and  the  author  urgc^  the  adoption  of  more 
advanced  and  scient iPc  methods  of  forestry  work  as  well 
as  methods  of  reforestation,  since  it  took  alxjut  150 
years  to  grow  a  spruce  forest,  from  seed  to  maturity. 

On  December  2nd,  A.  Duperron,  A.M.E.I.C,  senior 
assistant  to  the  chief  engineer  of  the  Quebec  Streams 
Commission,  read  a  paper  on  The  Water  Storage  of  the 
St.  Francis  River.  In  opening  he  described  the  River 
St.  Francis  as  one  of  the  Southern  tributaries  of  the 
St.  Lawrence,  into  which  it  flows  at  the  head  of  Lake 
St.  Peter.  It  runs  through  Drummondvillc,  Richmond, 
Windsor  Mills.  Brompton"'ille,  Sherbrooke  and  East 
Angus.  The  total  fa'l  of  the  river  is  900  feet  distributed 
through  numerous  falls  and  rapids;  200  (eet  of  fall 
are  at  present  developed  by  various  companies  and  many 
other  advantageous  power  sites  will  certainly  be  developed. 
In  1913  the  Quebec  Streams  Commission  received  a 
petition  from  the  power  users  along  the  St.  Francis  River 
and  from  officials  of  cities  and  towns  located  in  its  valley, 
asking  the  Commission  to  study  the  possibility  of  storing 
water  in  the  upper  St.  Francis.  In  relation  with  storage 
reservoirs,  it  must  be  borne  in  mind  that  the  conservation 
of  water  is  only  advisable  where  water  powers  are 
developed  to  such  an  extent  that,  from  a  financial  point 
of  view,  real  benefits  can  be  obtained  fiom  the  surplus 
of  water  thus  av.^ilable.  After  a  complete  study  of  the 
whole  question,  the  Commission  decided  that  a  storage 
reservoir  could  be  economically  built  in  Lake  St.  Francis, 
in  the  County  of  Frontenac.  By  building  a  concrete 
dam  at  the  outlet  of  this  lake,  raisiné  the  wa*er  27  feet 
above  low  water,  the  run-off  of  the  watershed  which  has 
an  area  of  4'72  square  miles,  could  be  stored  and  the 
outflow  regulated  to  a  minimum  of  600  second  feet, 
maintained  constant  throughout  the  whole  year.  The 
minimum  natural  flow  of  the  lake  in  its  naturaJ  condition 
was  100  second  feet. 

The  Quebec  Streams  Commission  also  took  the  control 
of  Lake  Aylmer.  5  miles  below  Lake  St.  Francis,  and  by 
means  of  a  timber  dam  obtain  an  additional  regulated 
flow  of  150  second  feet.  The  amount  of  additional  power 
due  to  storage  is  estimated  at  7,450  horse  power,  and  the 
whole  cost  of  the  works  has  amounted  to  about  $700,000. 
The  revenue  required  to  pay  the  interest,  a  thirty  year 
sinking  fund  and  a  reasonable  amount  for  maintenance 
and  incidental  repairs  is  $56.000,  and  the  water  power 
owners  who  benefit  fr/^m  the  surplus  water  are  called 
upon  to  pay  the  whole  of  this  revenue. 

On  December  9th,  an  address  of  much  interest  was 
given  by  J.  Maxtone-Graham,  president  of  the  Scottish 
Spitsbergen  Company,  on  the  exploitation  of  Spitsbergen. 
He  dealt  with  the  early  history  of  the  island  since  its 
discovery  in  1596  by  Dutch  explorers,  and  with  its  varied 
history  of  national  conflicts  and  jealousies.  The  country 
was  originally  exploited  for  the  fisheries  particularly 
whale  and  wa'rus,  but  for  the  last  century  there  has  been 
very  little  fishing.  After  a  visit  to  the  archipelago  by 
Dr.  Bruce,  the  we'1-known  arctic  explorer,  a  sjmdicate  was 
formed  in  Scotland  for  the  further  examination  of  the 
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mineral  resources,  but  no  development  work  was  done 
imtil  after  the  war.  In  1919  a  large  expedition  was  sent 
and  examination  made  of  the  minerals  which  consist  of 
magnetic  iron  ore,  copper,  asbestos,  marble,  shale  and 
enormous  quantities  of  good  coal.  The  speaker  illustrated 
his  address  with  a  large  nimiber  of  remarkable  lantern 
slides  and  a  reel  of  motion  picture  film.  R.  A.  Ross, 
M.E.I.C,  presided,  and  in  addition  to  the  large  attendance 
of  members  there  were  many  guests  present. 

The  last  meeting  of  the  first  part  of  the  1920-21 
season  was  held  on  December  16th,  at  which  a  double 
programme  was  presented.  The  first  part  of  the  evening 
was  taken  up  with  the  exhibition  of  a  series  of  motion 
picture  films,  loaned  by  the  Graton  and  Knight  Manu- 
facturing Company,  illustrating  the  manufacture  of  leather 
belting  from  the  live  animal  to  the  finished  product.  The 
important  points  were  ably  pointed  out  by  Mr.  Haggeman, 
the  secretary  of  the  company.  The  second  part  of  the 
evening  was  devoted  to  a  paper  on  Overall  Thermal 
Efficiency  in  Everyday  Engineering  Practice,  by  G.  Percy 
Cole,  M.E.I.C,  technical  engineer  of  the  Dominion  Glass 
Company,  in  which  paper  the  author  not  only  reviewed 
thermal  efficiency  problems  in  all  kinds  of  machines, 
including  the  human  machine,  but  also  showed  a  number 
of  lantern  slides  of  the  machinery  of  a  glass  manufacturing 
plant. 


Ottawa  Branch 

F.  C.  C.  Lynch,  A.E.I.C.,  Secretary-Treasurer. 

"Methods  of  modern  topographic  surveyang"  was  the 
subject  of  an  interesting  and  instructive  paper  read  by 
W.  H.  Boyd,  chief  topographer.  Geological  Survey,  at  a 
largely  attended  meeting  of  Ottawa  branch,  Engineering 
Institute  of  Canada  in  the  Public  Library,  recently.  Major 
A.  F.  Duguid,  who  had  much  experience  in  survey  work 
during  the  war  in  France,  gave  an  illustrated  lecture 
upon  the  utilization  of  topographical  survejang  methods 
in  photographing,  plotting  and  making  relief  maps  of 
enemy  lines. 

G.  B.  Dodge,  M.E.I.C,  who  occupied  the  chair, 
stated  that  to  Dr.  Deville,  Surveyor  General,  belongs  the 
credit  of  practical  utilization  of  photography  in  topo- 
graphic survey  work,  and  that  Canada  was  the  first 
country  to  make  use  of  this  valuable  method  of  surveying 
otherwise  practically  inaccessible  areas.  Col.  H.  O.  Osier 
paid  a  tribute  to  the  great  part  geologists  had  played  in 
the  late  war,  as  also  did  Major  McCann,  geologist  of  the 
Dominion  Geological  Survey. 

Mr.  Boyd  emphasized  the  necessity  of  accuracy  in 
topographical  surveying.  It  was  a  question,  he  said, 
whether  or  not  a  poor  survey  with  a  good  sketch  was 
not  better  than  a  good  survey  with  a  poor  sketch.  He 
illustrated  his  lecture  with  a  number  of  interesting 
lantern  slides.  A  poor  sketch  could  destroy  the  value 
of  a  map  entirely. 

Dr.  Deville  complimented  Mr.  Boyd  upon  the 
excellence  of  his  paper.  He  also  said  that  experiments 
had  been  conducted  lately  in  airplane  work  with  the 
camera,  and  it  was  probable  that  greater  development 


in  this  direction  would  follow  later.  Mr.  J.  J.  McArthur, 
chief  of  the  Boundary  Survey,  recalled  early  days  in  the 

field. 

* 

At  a  meeting  of  Ottawa  Branch  held  on  November 

18th,  J.  S.  Kingston,  Mem.  A.S.M.E.,  read  an  interesting 
paper  on  Coal  Conservation.  In  his  address  Mr.  King- 
ston mentioned  that  the  demand  for  coal  is  increasing 
at  the  rate  of  50,000,000  tons  per  year.  The  output  of 
bituminous  coal  for  the  first  6  months  of  1920  was 
41,000,000  ahead  of  the  same  period  last  year,  and 
anthracite  was  3,400,000  tons  ahead  for  the  same  period, 
yet  the  world'  supply  was  171,000,000  tons  short.  At 
this  rate  of  consuming  coal  "which  cannot  be  replaced" 
the  time  has  arrived  when  we  should  consider  how 
it  may  be  conserved.  It  is  agreed  that  175,000,000  tons 
of  coal  are  yearly  wasted  in  power  boiler  furnaces. 

Very  many  such  furnaces  are  only  40-50%  efficient, 
but  where  coal  is  burned  on  scientific  lines  75-80%  has 
been  obtained  from  boiler  plants.  Cases  could  be  cited 
where  one  boiler  is  doing  the  work  formerly  done  by 
three  boilers.  Incrustation  in  boilers,  also  on  water  tubes 
of  boilers  of  one  quarter  of  an  inch  thick  is  responsible 
for  66%  of  waste  of  coal;  very  many  steam  boilers  in 
factories  only  evaporate  5  lbs.  of  water  per  pound  of  coal 
that  should  be  evaporating  9-10  lbs.  of  water  per  pound 
of  coal. 

Fire  tubes  of  multitubular  boilers  are  made  as  thin  as 
safety  will  permit,  but  when  even  a  quarter  of  an  inch 
of  scale  or  soot  is  allowed  to  remain  on  inside  or  outside 
the  heat  units  from  the  water  or  coal  will  penetrate  the 
walls  of  those  tubes  no  faster  than  if  they  were  one  and 
one  quarter  of  an  inch  thick.  If  only  10%  of  coal  mined 
for  one  year  in  the  States  was  burned  to  waste  the 
quantity  would  require  206,000  trains  to  haul  each  of 
25  cars,  or  5,200,000  cars.  With  bitimiinous  coal  from 
our  own  mines,  it  was  explained  that  138,000  cars  would 
be  required  on  a  25%  basis  although  several  boiler  trials 
have  proved  a  40-50%  waste  of  coal. 

Sectional  cuts  of  multitubular  and  water  tube  boilers 
were  thrown  on  the  screen  showing  the  path  of  products 
of  combustion  of  coal  in  ordinary  settings,  also  settings 
suggested  for  the  saving  of  coal,  also  path  of  heat  from 
coal.  It  was  suggested  as  a  solution  for  this  waste  and 
expense  that  the  several  provincial  Governments  see  the 
necessity  of  educating  the  firemen  and  engineers  of 
stationary  boiler  plants  in  the  science  of  combustion  of 
coal  by  pamphlets  or  night  schools;  city  councils  should 
also  co-operate  in  such  a  cause. 


Ontario  Provincial  Division 

A.  B.  Lanibe,  M.E.I.C,  Secretary. 

At  a  meeting  of  the  Executive  Committee  of  the 
Ontario  Provincial  Division,  held  in  the  Engineers'  Club, 
Toronto,  on  December  11th  the  following  members  of 
the  Executive  were  present:  Messrs.  H.  B.  R.  Craig,  (in 
the  Chair),  Blanchard,  Brian,  Challies,  Dobbin,  Gray, 
Gillespie,  Harkness,  Lambe,  Col.  Magwood  (by  A.  B. 
Lambe  as  proxy).  Col.  W.  P.  Wilgar,  (as  proxy  for  Col. 
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Mcrhail).  Palmer,  and  Perry,  and  by  invitation,  Willis 
ChiiMiiaii,  H.  A.  (îoldman,  Fraser  S.  Keith,  and  R.  O. 

Wyniu'-Roherts. 

Matters  of  considerable  iinjiortance  to  the  Division 
were  discussed,  including  action  regarding  the  proposed 
legislation  in  Ontario. 

After  a  vote  of  thanks  for  the  time  and  thought 
which  the  two  representatives  of  the  Division  on  the 
Advisory  Conference  Committee,  Messrs.  Challies  and 
ChiiMiian  had  given  to  the  work  of  promoting  legislation 
in  the  Province  it  was  resolved  after  considerable  discus- 
sion that  the  present  Advisory  Conference  Committee  be 
authorized: — 

(a)  To  have  the  Bill  (Ontario  proposed)  printed  and 
presented  to  the  members  of  its  several  member  societies. 

(b)  To  take  such  steps  as  it  deems  necessary  to 
bring  the  Bill  before  the  members  of  the  engineering 
profession  in  Ontario,  and  to  obtain  their  approval  thereof. 

(c)  To  make  such  amendments  to  the  Bill  as  it 
deems  advisable,  following  any  suggestions  that  may  be 
made  to  it  from  time  to  time. 

(d)  To  take  the  necessary  action,  following  the  ap- 
proval of  the  Bill  by  the  engineering  profession  in  Ontario, 
to  have  the  Bill  introduced  at  the  forthcoming  session  of 
the  Ontario  Legislature,  and  to  insure  its  passage,  if 
possible. 

Questions  regarding  the  finances  of  the  Division, 
proposals  in  regard  to  changes  in  By-Laws,  Branch 
representation,  appointment  of  engineers  to  Ontario 
Government  positions,  Council  meetings,  and  other 
matters  were  discussed  and  submitted  to  Council  for 
consideration.  A  letter  to  Walter  J.  Francis,  M.E.LC, 
expressing  the  regret  of  the  Committee  on  learning  of 
his  serious  illness  was  authorized,  the  Secretary  of  the 
Committee  being  also  asked  to  transmit  to  the  Niagara 
Branch  the  thanks  of  the  Division  for  the  work  of  the 
Branch  in  connection  with  the  General  Professional 
Meeting  held  at  Niagara  Falls  in  September  last. 


Kingston  Branch 

W.  p.   Wilgar,  M.E.LC,  Secretary-Treasurer. 

A  meeting  of  the  Kingston  Branch  held  at  the  college 
listened  to  a  very  instructive  illustrated  address  on 
"Cement  Mixtures"  by  Capt.  F.  M.  Dawson,  A.M.E.LC, 
who  is  a  member  of  the  firm  of  Monks,  Manhard  and 
Dawson,  consulting  engineers,  of  Montreal. 

Captain  Dawson  described  how  in  ordinary  cement 
mixing  much  of  the  cement  powder  did  not  mix  with  the 
water  but  remained  in  globules  like  wet  flour.  By  the 
addition  of  a  catacol  to  cement  when  it  was  being  manu- 
factured its  mixing  powers  would  be  increased  very  much 
and  a  super-cement  of  much  greater  strength  obtained. 

The  speaker  was  introduced  by  the  Chairman  of  the 
Branch,  J.  M.  Campbell,  M.E.LC.  The  interest  taken 
by  the  audience  was  shown  by  the  lengthy  discussion 
which  followed  Capt.  Dawson's  address.  A  vote  of 
thanks  to  the  speaker  was  proposed  by  Mr.  Sproule. 


Peterboroujih  Branch 

li.   L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

The  speaker  at  the  regular  meeting  of  the  Branch  on 
December  9th  was  Captain  F.  M.  Dawson,  A.M.E.LC, 
of  Toronto,  who  spoke  on  "Super  Cement". 

Captain  Dawson  described  the  manufacture  of 
ordinary  Portland  Cement,  and  compared  it  with  Super 
Cement.  He  showed  many  micro-photographs  of  con- 
cretes made  from  different  kinds  of  cement,  and  demon- 
strated that,  that  made  from  Super  Cement  was  more 
dense  than  others.  He  also  proved  that  there  was  no 
loss  in  strength  with  the  increase  in  density. 

The  audience  present  included  not  only  members  and 
affiliates  of  the  local  Branch,  but  also  many  local  users 
of  cement,  practical  men,  who  asked  many  questions. 
As  a  result  much  valuable  information  regarding  both 
ordinary  and  Super  Cement  was  brought  out. 


Toronto  Branch 

H.  A.  Goldman,  A.M.E.LC,  Secretary-Treasurer 

Nov.  18th  —"Zoning"  as  part  of  Town  Planning 

As  the  work  of  the  Committee  which  had  been  engaged 
on  this  matter  was  not  complete,  a  review  of  matters 
brought  before  the  Committee  was  presented  for  discus- 
sion. 

H.  L.  Se\'mour,  A.M.E.LC,  Chairman  of  the  Com- 
mittee, briefly  outlined  the  history  of  Zoning  and  referred 
to  existing  and  proposed  legislation  in  various  parts  of 
Canada  and  the  United  States.  The  speaker  said  that 
Zoning  was  only  a  part  of  town  planning,  which  may  be 
defined  as  public  control  of  private  property  in  the 
interests  of  the  health,  safety  and  welfare  of  the  people, 
or  as  one  authority  has  defined  it  —  the  control  imder 
community  power  of  (a)  heights  of  buildings;  (b)  per- 
centage of  area  of  lots  that  may  be  covered  with  buildings; 
(c)  the  use  to  which  buildings  may  be  put  on  private 
property.  The  main  advantages  ascribed  to  Zoning 
include  (1)  permanent  development  cf  the  area  concerned; 
(2)  suitable  provision  for  adequate  light,  air  and  sanitary 
arrangements;  (3)  orderly  growth  of  the  city;  (4)  preven- 
tion of  undue  congestion;  (5)  stability  of  property  values; 
(6)  economies  in  public  service  utilities. 

A  number  of  slides  were  then  shown  to  illustrate 
conditions  resulting  from  lack  of  Zoning  restrictions. 

J.  P.  Hynes,  architect,  showed  a  few  historically 
interesting  slides  of  local  plans  prepared  in  the  eighteenth 
century,  which  indicated  that  principles  of  Zoning  had 
been  recognized  at  that  early  date.  He  thought  that 
more  definite  authority  should  be  established  to  bring 
town  planning  activities  into  affect  and  to  enforce  res- 
trictions. He  deplored  the  lack  of  interest  shown  by 
engineers  and  architects  in  advocating  the  cairying  out 
of  civic  betterments,  such  as  would  result  from  adequate 
town  planning. 
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N.  D.  Wilson,  A.M.E.I.C.,  showed  interesting  slides 
setting  forth  the  results  of  traffic  studies  made  in  1915 
by  the  Civic  Transportation  Committee  of  Toronto. 

H.  B.  Punnington  Grubb,  landscape  architect, 
suggested  that  any  proper  definition  of  Zoning  should 
include  a  limit  to  the  number  of  buildings  per  acre. 

G.  G.  Powell,  A.M.E.I.C.,  expressed  the  view  that 
the  attempt  to  apply  Zoning  to  the  older  established  parts 
of  cities  would  give  no  better  results  than  obtained  at 
present,  because  the  development  of  the  city  might  be 
widely  divergent  from  true  town-planning  principles.  He 
thought  that  Zoning,  generally  speaking,  makes  for  orderly 
development,  but  was  by  no  means  a  cure-all  for  the  ills 
of  city  growth. 

Messrs.  H.  B.  Dunnington-Grubb,  W.  E.  B.  Arm- 
sti-ong  A.  E.  K.  Bunnell  also  took  part  in  the  discussion. 

Nov.  25th  —  Mesopotamia 

L.  W.  Wynne-Roberts,  A.M.E.I.C,  delivered  a 
popular  illustrated  lecture  on  Mesopotamia. 

The  speaker  dealt  mainly  with  the  work  of  the  Royal 
Engineers  during  the  War  and  showed  several  examples 
of  work  accomplished  with  the  scanty  material  and  in- 
different labour  available  by  means  of  lantern  slides. 

Other  slides  were  then  thrown  on  the  screen,  which 
showed  the  construction  of  the  great  road  to  accommodate 
the  retreat  from  Armenia  and  the  Caspian,  and  also  the 
remains  of  ancient  engineering  enterprises. 

The  illustrated  lecture  was  highly  appreciated  by  all 
present. 

Dec.  2nd  —  Ethics  —  Progress  of  Committee 

R.  O.  Wynne-Roberts,  M.E.I.C,  Chairman  of  the 
Branch,  opened  the  meeting  and  requested  Geo.  Clark, 
A.M.E.I.C,  to  act  as  Chairman  for  the  evening. 

For  several  months  a  Committee  of  the  Toronto 
Branch  had  been  engaged  in  formulating  a  code  of  ethics 
for  the  engineeiing  profession.  In  order  to  obtain  the 
opinions  of  the  members,  the  entire  meeting  was  devoted 
to  an  open  discussion  ot  the  various  phases  of  the  proposed 
code. 

T.  D.  Mylrea,  A.M.E.I.C,  Chairman  of  the  Com- 
mittee on  Ethics,  said  that  it  was  the  desire  of  the  Com- 
mittee to  formulate  a  code  broad  enough  in  scope  to 
apply  to  all  engineers.  In  view  of  this,  the  Committee 
had  adopted  Dr.  J.  A.  L.  Waddell's  classification  of  the 
duties  of  a  professional  engineer  as  follows:  His  relation 
(1)  to  the  public;  (2)  to  the  profession;  (3)  to  his  fellow 
engineer;  (4)  to  his  chents;  (5)  to  his  subordinates  and 
superiors;  (6)  to  contractors  and  (7)  to  himself.  The 
various  detailed  phases  of  most  of  the  above  relations 
were  discussed  and  some  suggestions  for  changes  were 
made. 

The  Committee  felt  that  while  the  engineer  owed  it 
to  himself,  to  the  profession  and  the  general  public  to 
fulfil  all  of  the  duties  outlined  in  the  code,  yet  only  a  part 
of  them  could  be  made  compulsory,  the  remainder  would 
serve  merely  as  a  guide  for  professional  conduct.  It  was 
proposed,  therefore,  to  divide  the  new  code  of  etliics  into 
two  parts:  (1)  compulsory  clauses  or  by-laws,  and  (2) 
recommended  clauses  or  guides.  The  by-laws  will  be 
designed   to   prevent    deliberate   wrong   doing   by   the 


engineer.  In  order  to  make  them  effective,  various 
penalties  have  been  proposed,  which  would  be  enforced 
by  the  Council  of  The  Insiitnle  and  the  Executive  of  the 
Provincial  division. 

Further  discussion  of  this  proposed  code  will  be  heard 
at  a  meeting  in  the  near  future. 

The  members  of  the  Committee  on  Ethics  were 
T.  D.  Mylrea,  A.M.E.I.C,  (Chairman),  H.  A.  Goldman, 
A.M.E.I.C,  (Secretary),  W.  E.  Douglas,  A.M.E.I.C, 
J.  C  Krumm,  A.M.E.I.C,  H.  J.  Lamb,  M.E.I.C, 
R.  O  Wynne-Roberts,  M.E.I.C,  C  R  Young,  M.E.I.C. 

Dec.  9th  —  Peat  Fuel 

B.  F.  Haanel,  M.E.I.C,  of  Ottawa,  who  was  to  have 
addressed  the  Branch  on  the  topic  was  unable  to  attend, 
but  sent  his  paper  on  Peat  Fuel,  which  was  presented  to 
the  meeting  by  R.  O.  Wynne-Roberts,  M.E.I.C,  Chair- 
man of  the  Branch. 

Mr.  Haanel  estimated  that  the  Peat  Crop  of  Canada 
contained  at  least  nine  billion  tons  of  peat.  While  at 
present  Canada's  supply  could  not  yet  be  utilized  to 
prove  a  great  commercial  success,  although  he  pointed  out 
that  the  most  modern  methods  for  development  were  in 
use.  Sweden,  Italy  and  Germany  bave  been  successful 
in  putting  Peat  Fuel  on  a  paying  basis.  This  is  due  to 
the  fact  that  those  countries  had  furnaces  specially 
constructed  for  the  use  of  Peat.  Canada's  product  was, 
however,  up  to  the  standard  produced  in  Europe. 

Dec.  16th  —  The  Relation  of  Labour  and  the  Engineer  to 
Public  Improvement 

Arthur  W.  Roebuck  in  speaking  about  the  relation 
of  labour  and  the  engineer  to  public  improvement  said  that 
he  recognized  the  limitations  placed  upon  the  engineer  by 
inadequate  apportionment  for  expenditure.  However,  he 
pleaded  for  better  conditions  for  labour  in  order  to  win 
the  efficient  co-operation  of  the  workers  for  the  ultimate 
success  of  the  project. 

He  contended  that  there  was  something  wrong  with 
rhe  present  system  of  financing  public  improvements. 
The  benefits  from  all  public  enterprises  could  be  classed 
under  two  heads:  (1)  local  and  (2)  general.  The  sound 
and  logical  basis  for  all  financing  of  public  works  was 
that  the  cost  of  building  any  public  improvement  should 
be  paid  for  out  of  the  profits  directly  accruing  from  the 
enterprise.  If  the  principle  of  dividing  the  cost  of  a 
public  enterprise  between  the  districts  benefiting  directly 
and  the  general  public  who  benefited  indirectly  and  in 
amounts  proportionate  to  the  benefits,  a  great  stimulus 
would  be  given  to  civic  development.  He  gave  several 
examples  to  show  that  increased  values  and  new  wealth 
had  been  created  as  a  result  of  well  planned  development 
and  that  the  public  benefits  had  been  so  enormous  as  to 
completely  over-shadow  the  initial  expenditure. 

Mr.  Bengough,  combining  humour,  wit  and  eloquence, 
expressed  opinion  that  any  increase  in  land  values  was 
due  only  to  the  movement  of  population. 

Frank  Barber,  A.M.E.I.C,  H.  E.  T.  Haultain, 
M.E.I.C,  J.  M.  Oxley,  A.M.E.I.C,  P.  Gillespie,  M.E.I.C, 
and  Mr.  Winkler  touched  briefly  on  various  phases  of  the 
subject. 

It  is  to  be  hoped  that  more  addresses  of  this  nature 
will  be  presented  at  future  meetings. 
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Ihimilton  lirancii 

J.  A.   Mcl'iuUinc,   M.K.l.C,   Serrvtnni-Tre.anurcr. 

The  Annual  I^anquel  of  the  Hamilton  liranch,  held 
in  the  Royal  Connaui^lit  Hotel  on  the  eveniuK  of  Dec. 
10th  proveti  to  be  one  of  the  most  successful  meetings 
in  the  history  of  the  Branch.  The  attendance  was  R(kk1, 
eightv  meinlH-rs  being  present.  Dinner  was  served  at 
6.45  P.M.  with  H.  I'.  Hart.  M.K.I.C.  Chairman,  presid- 
ing. A  g(X)d  musical  programme  was  given  by  Messrs. 
McCutcheon,  Codling,  Pronin  and  McMillan  and  enjoyed 
by  all  present.  The  only  toast  "The  King"  was  responded 
to  by  the  singing  of  the  National  Anthem. 

H.  U.  Hart,  M.E.I.C,  Chairman,  spoke  briefly  as 
follows: — 

"Fellow  Members  of  The  Engineering  Institute  of 
Canada,  this  is  the  first  dinner  of  the  year  and  I  wish  to 
take  this  opportunity  of  saying  a  few  words  about  the 
work  of  our  Hainilton  Branch  of  the  E.I.C. 

The  Executive  Committee  have  attended  in  a  splendid 
manner,  the  various  meetings  of  the  Committee  and  have 
displayed  much  zeal  in  the  work  of  The  Inatitutc 

We  now  have  a  total  list  of  125  connected  with  The 
Institute,  which  includes  14  Members,  41  Associate 
Members,  10  Juniors,  19  Students  and  45  Affiliates. 
This  is  an  increase  of  20^c  over  last  year.  I  wish  to 
congratulate  Mr.  Paulin,  who  is  chairman  of  the  Member- 
ship Committee,  and  also  his  co-workers.  On  looking 
over  this  list  I  see  there  are  a  number  of  Affiliates  and 
Jimiors  who,  by  their  experience,  are  qualified  for  higher 
rank  in  The  Institute  and  we  would  like  to  see  them  make 
application  for  higher  grade. 

There  is  an  advantage  of  having  a  national  society 
composed  of  mechanical,  civil  and  electrical  engineers, 
as  our  numbers  in  Canada  are  too  small  to  have  separate 
organizations.  Our  views  are  broadened  by  having 
addresses  on  other  lines  of  engineering  work.  The  out- 
line of  work  for  this  season  is  to  have  one  or  two  "get 
together"  dinners  and,  say  a  high  grade  engineering 
paper  on  a  subject  of  interest  during  each  month  of  the 
winter.  Mr.  Dwight  of  our  Papers  Committee,  expects 
to  have  noted  engineers  address  us  this  winter  and,  due 
to  our  limited  membership,  we  would  like  to  have  a  full 
turnout  at  every  meeting,  in  order  to  encourage  the 
speakers. 

I  venture  to  say  that  on  any  large  engineering  work 
in  the  City,  some  of  our  members  are  actively  engaged 
in  the  work.  We  have  a  common  bond  and  let  us  together 
make  this  society  a  power  for  influence  in  our  City  and 
Coimtry." 

Mr.  Hart  then  introduced  Fraser  S.  Keith,  A.M.E.I.C, 
general  secretary  of  The  Engineering  Institute  of  Canada, 
who  congratulated  the  Branch  on  the  splendid  progress  it 
was  making  in  increased  membership  and  interest  in  the 
welfare  of  The  Institute  as  a  whole.  He  stated  that  it 
was  a  pleasure  to  him  to  be  present  and  meet  so  many 
members  of  the  Hamilton  Branch.  He  gave  an  interest- 
ing talk  on  Institute  matters,  sketching  briefly  the  history 
of  The  Institute  from  its  first  inception  to  the  present  time 


and  describing  in  detail  the  organizalion  in  all  its  various. 

ramifkations  from  Council  flown  tf>  Branches.  The 
formation  of  Branches  had  proved  If)  bf-  a  forward  step 
and  was  proving  a  great  tx-nefit  to  The  I  nt,iiiuli  as  a  whole. 
The  speaker  tf)ld  of  the  work  at  headquarters  the 
staff  required  and  the  duties  of  the  Secretary  in  order 
to  carry  on  the  routine  work.  The  Journal  came  in  frjr 
a  full  share  of  praise,  and  particular  reference  was  made 
to  the  l'engineering  Index  which  was  one  of  the  best  in 
the  world.  Reference  was  made  to  Legislation,  the 
results  accomplished  to  date,  and  the  Policy  of  The 
Institute  for  the  future.  Many  questions  of  vital  interest 
to  engineers  were  referred  to  by  the  speaker  who  paid 
a  glowing  tribute  to  the  gfxxl  work  being  accomplished 
by  the  Branches.  A  vote  of  thanks  was  tendered  Mr. 
Keith  for  his  interesting  address. 

Mr.  Hart  next  introduced  the  speaker  of  the  evening 
J.  W.  Tyrrell,  C.E.,  M.E.I.C,  who  gave  an  illustrated 
address  on  The  Hudson  Bay  Route  and  its  Development 
to  date. 

It  was  pointed  out,  to  bef^n  with,  that  the  success 
or  failure  of  such  a  project  would  depend  primarily  upon 
two  conditions,  the  first  being,  the  Ifxal  resources  of  the 
district  and  the  second,  the  selection  of  the  route  and 
terminals. 

As  to  the  local  resources  of  the  country,  they  were 
described  in  considerable  detail  and  illustrated  by 
numerous  lantern  slides  made  from  Mr.  Tyrrell's  own 
photographs;  and  the  conclusions  arrived  at  were  that 
the  resources  of  Hudson  Bay  District,  together  with  the 
through  traffic  to  be  derived  from  the  shipments  of  grain 
to  the  markets  of  Europe,  were  quite  sufficient  to  warrant 
the  building  of  a  railway  to  the  shores  of  Hudson  Bay 
and  the  establishment  of  a  steamboat  route  from  thence 
through  the  Bay  and  Strait  to  coimect  with  the  Atlantic 
Route. 

As  to  the  selection  of  the  route  and  terminals,  some 
very  interesting  statements  were  made  and  these  were 
supported  by  personal  surveys  and  charts  made  by  the 
speaker,  as  well  as  having  been  reported  by  him  upon 
several  former  occasions  —  The  gist  of  these  reports 
being  strongly  in  favour  of  Churchill  as  the  Railway 
terminus  and  Sea  Port  because  of  its  natural  fitness  for 
such  purpose. 

A  hearty  vote  of  thanks  was  tendered  Mr.  TjTreU 
for  his  splendid  paper. 

R.  K.  Palmer,  M.E.I.C,  was  elected  Branch  Repre- 
sentative to  the  Ontario  Provincial  Division  for  the  year 

1921. 

Eleven  applications  for  admission  to  The  Institute 
were  handed  Mr.  Keith  during  the  evening.  Nine  new 
subscriptions  to  The  Journal  were  also  handed  to  Mr. 
Keith,  all  being  secured  from  the  new  affiliates.  The 
Membership  Committee  is  certainly  doing  good  work. 

The  Hamilton  Branch  has  now  48  affiliates.  This 
was  referred  to  by  Mr.  Keith,  who  stated  that  this  was 
the  largest  number  of  affiliate  members  in  any  single 
Branch  in  Canada. 

Mr.  Tyrrell's  paper  will  be  published  in  full  in  The 
Journal  at  a  future  date. 
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Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer. 

A  sumptuous  dinner  was  the  opening  number  on  the 
programme  of  the  Annual  Meeting  of  the  Branch,  held 
in  the  Auditorium  of  the  Chamber  of  Commerce,  Friday 
evening,  Dec.  10th,  1920. 

Ample  evidence  of  the  progress  of  the  branch  was 
shown  by  the  largest  percentage  of  the  membership 
present  in  its  history. 

After  dinner,  H.  B.  R.  Craig,  M.E.I.C,  Chairman, 
opened  the  business  of  the  evening.  A  silent  toast  was 
drunk  in  memory  of  the  four  members  who  had  passed 
to  the  Great  Beyond  in  the  past  year.  Several  new 
members  were  tendered  a  hearty  welcome.  The  repoits 
of  the  Officers  and  Chairmen  of  Committees  were  then 
received  and  adopted. 

The  next  business  of  the  meeting  was  the  election  of 
officers  for  the  ensuing  year,  the  results  being  as  follows: 
Chairman:  A.  J.  Riddell,  A.M.E.I.C;  Secretary-Treasurer: 
J.E.  Porter,  A.M.E.I.C;  Executive  Committee;  H.Thorne, 
M.E.I.C,  M.  E.  Brian,  A.M.E.I.C,  J.  J.  Newman, 
M.E.I.C 

Considerable  time  was  devoted  to  analyzing  the  ten 
points  on  Policy  as  outlined  by  Mr.  W>Tine-Roberts  of 
the  Toronto  Branch.  The  general  consensus  of  opinion 
was  as  follows: — 

1.  That  every  efifort  should  be  put  forth  to  obtain 
legislation,  develop  a  code  of  ethics,  and  then  the  matter 
cf  adequate  remuneration  could  be  dealt  with  in  a 
satisfactory  manner. 

2.  That  present  titles  are  not  sufficiently  expressive, 
and  that  more  definite  grading  should  be  set  down. 

3.  That  all  members  resident  in  Canada  should  be 
attached  to  Branches,  regardless  of  location  of  residence. 

4.  It  was  felt  that  much  of  the  routine  work  of 
Council  could  be  handled  by  the  Branches,  giving  Council 
valuable  time  to  devote  to  matters  of  greater  importance. 

5.  That  the  Branches  should  be  training  schools, 
service  thereat  being  an  essential  qualification  for  election 
to  all  offices. 

6.  That  dues  should  be  increased  to  the  extent  that 
sufficient  funds  will  be  available  so  that  The  Institute 
may  carry  on  aggressively  and  effectively. 

7.  That  recognized  technical  societies  should  be 
encouraged  to  affiliate  with  The  Institute. 

8.  That  The  Institute  should  take  a  more  prominent 
part  in  the  promotion  of  engineering  enterprises. 

9.  That  The  Institute  should  urge  the  importance  of 
appointing  engineers  on  Commissions  or  investigations 
concerning  matters  relating  to  Engineering. 

10.  That  The  Institute  should  adopt  a  poHcy  of 
participating  in  work  which  has  for  its  object  the  improve- 
ment of  the  country's  social  fabric. 

* 

Notice  of  the  death  of  Owen  McKay,  M.E.I.C, 
which  occurred  during  the  previous  week  was  received 
with  deepest  regret.  Mr.  McKay  was  a  highly  esteemed 
member  of  the  Branch  and  his  passing  removes  one  of 
the  pioneers  in  engineering  in  this  vicinity. 

A  special  vote  of  thanks  was  given  to  the  retiring 
executive  for  their  untiring  efforts  in  the  interests  of  the 
Branch  during  the  past  year. 


Sault  Ste  Marie  Branch 

Geo.  H.  Kohl,  A.M.E.I.C,  Secretary-Treasurer. 

The  Sault  Ste  Marie  Branch  meets  on  the  last  Thurs- 
day in  each  month.  The  first  meeting  of  the  1920-21 
season  was  held  on  October  26th  in  the  Board  Room  of 
the  Algoma  Steel  Corporation.  L.  L.  Jacobs,  A.M.E.I.C, 
Chairman  of  the  Branch,  called  the  meeting  to  order  at 
8.15,  and  after  a  few  routine  matters  had  been  attended 
to,  introduced  C  H.  E.  Rounthwaite,  A.M.E.I.C,  engin- 
eer of  the  Algoma  Central  &  Hudson  Bay  Railway,  who 
then  presented  a  very  interesting  paper  on  "The  History 
of  the  Engineering  Works  in  and  around  the  Sault"  dealing 
especially  with  the  old  North-West  Company's  Lock. 
This  old  lock  was  the  first  to  be  built  on  this  Continent 
and  was  constructed  in  1797-98  by  the  North-West 
Company  to  facilitate  getting  their  bateaux  above  St. 
Mary's  Rapids.  The  lock  was  partially  destroyed  in  1814 
when  a  party  of  150  Americans  attacked  the  Trading  Post 
and  set  fire  to  it.  It  was  not  rebuilt  until  The  Spanish 
River  Pulp  &  Paper  Mills,  whose  Sault  Ste  Marie  mill 
stands  on  the  site  of  the  old  canal,  restored  the  lock  in 
accordance  with  the  descriptions  found  in  the  Canadian 
Archives. 

The  postponed  November  meeting  was  held  on 
December  2nd  with  L.  L.  Jacobs,  A.M.E.I.C,  in  the  chair. 
The  resignation  of  H.  S.  Grove,  A.M.E.I.C.,  from  the 
Branch  executive,  due  to  his  temporarily  leaving  the  city, 
was  accepted,  and  L.  R.  Brown,  A.M.E.I.C,  elected  to 
fill  the  vacancy.  F.  M.  Perry,  A.M.E.I.C,  was  then 
re-elected  to  represent  the  branch  in  the  Ontario  Provin- 
cial Division.  Mr.  Jacobs  then  presented  a  very  able 
and  interesting  paper  on  "Purchasing". 

Owing  to  the  next  regiilar  date  for  meeting  falling 
between  Christmas  and  New  Year's,  it  was  decided  to 
hold  it  on  December  16th.  The  meeting  was  called  to 
order  at  8.15,  Geo.  H.  Kohl,  A.M.E.I.C,  in  the  chair. 
After  routine  matters  had  been  attended  to  the  Secretary 
annoimced  that  owing  to  the  author  suddenly  leaving 
town  the  paper  intended  for  that  meeting  could  not  be 
given.  In  its  place  a  speech  by  Herbert  Hoover  on  the 
Labour  question  was  read,  and  brought  out  a  good  deal 
of  interesting  discussion.  The  next  Branch  meeting  will 
be  held  on  January  27th. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

At  the  regular  meeting  of  the  Branch,  held  on  13th. 
November  at  the  University  Building  with  W.  M.  Scott, 
M.E.I.C,  in  the  chair,  a  paper  was  presented  by  George 
L.  Guy,  M.E.I.C,  entitled  "Some  Principles  of  Rate 
Making". 

The  paper  dealt  with  the  general  principles  involved 
in  fixing  the  rate  for  public  utilities,  emphasis  being  l?id 
upon  the  necessity  for  adequate  depreciation  being 
allowed  for,  and  a  discussion  of  the  various  methods  at 
present  used  in  estimating  depreciation.  The  paper  was 
of  very  great  interest,  owing  to  the  recent  application  of 
the  Winnipeg  Electric  Railway  Company  for  increased 
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railway  faros  and  the  valuation  and  decision  of  the 
Public  I'tihties  Commission  of  Manitoba  in  the  case. 
Mr.  (îuy.  lK>in.n  ent^ineer  for  the  Commission  and  having 
had  cliarge  of  the  worit  carried  out  by  W.  M.  Scott, 
M.lvI.C.,  was  ]>articuiarly  comixîtenL  to  address  the 
Branch  on  the  subject  and  llie  jiaixT  was  of  great  interest 
to  tiie  nieml)ers  and  sliould  prove  a  valual)Ie  contribution 
to  tlie  Hteratiire  on  the  subject 

Tiu"  discussion  was  entered  into  by  many  present 
and  the  differences  of  opinion  which  were  brought  out 
in  the  discussion  empiiazised  tlie  necessity  for  a  proper 
study  of  tlie  various  features  wliich  go  to  make  up  the 
fuial  cost  of  a  public 
utility  operation. 

A  hearty  vote  of 
thanks  was  moved  by 
J.M.  Lemay.  M.E.I.C, 
and  seconded  by  A.  W. 
Smith,  A.M.E.I.C. 

The  main  business 
transacted  at  the  meet- 
ing was  the  appoint- 
ment of  the  Chairman, 
Mr.  Scott,  to  attend  the 
Annual  Meeting  in 
Toronto,  representing 
the  Manitoba  Branch. 
It  was  also  decided  to 
send  an  invitation  to 
The  Institute  to  hold 
their  1922  Annual 
Meeting  in  Winnipeg. 

On  18th.  November 
Professor  Martin, 
Professor  of  History, 
Manitoba  University, 
gave  an  address  to  the 
members  of  the  Branch 
on  "The  Rights  to  our 
Natural  Resources".  In 
view  of  the  prominent 
position  this  subject  is 
now  taking  in  political 
discussion  in  the  West, 
the  address  was  very 
opportune  and  was 
appreciated  by  the 
members  present. 

Professor  Martin 
dealt  with  the  aliena- 
tion of  the  natural 
resources  of  the  Western  Provinces  from  the  time 
of  the  purchase  of  Prince  Rupert's  Land  by  the  Imperial 
Government,  and  traced  the  action  of  the  Federal  Govern- 
ment in  connection  with  this  matter  through  Confedera- 
tion and  up  to  the  present  time. 

He  made  a  strong  plea  for  the  assistance  of  all  the 
members  in  securing  just  treatment  for  the  Prairie 
Provinces  and  was  assured  of  the  fxill  support  of  the 
Branch  in  this  matter. 

A  very  interesting  discussion  took  place  after  the 
address,  in  which  Professor  Martin  enlightened  the 
members  upon  many  points  with  which  they  were  not 
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quite  familiar.  A  hearty  vote  of  thanks  was  paBsed  and 
Professor  Martin  was  assured  of  the  co-operation  of  the 
Branch  in  every  way. 

To  express  their  appreciation  of  the  honour  done  to 
General  Ruttan  in  being  elected  Honorary  Member  of 
Tlir  Inslitnlr,  a  vote  of  appreciation  was  passed  by  the 
Branch,  and  the  Secretary  instructed  to  write  to  General 
Ruttan  and  to  Headquarters  expressing  the  appreciation 
of  the  Branch  of  the  action  of  I  leadquartcrs  in  this  matter. 
On  2nd.  December  at  the  regular  meeting  of  the 
Branch  a  discussion  on  Professor  Dorsey's  paper  "Power 
Transmission"  was  continued. 

Professor  Dorsey 
demonstrated  by  exper- 
iment the  losses  occurr- 
ing due  to  corona  on 
wires  when  the  critical 
value  is  reached  and 
also  demonstrated  the 
slight  effect  the  diff- 
erence in  spacing  made 
on  this  loss.  The  speaker 
requested  that  the 
discussion  take  place 
under  three  heads:  first, 
economy  and  desir- 
ability of  high  voltage 
D.C.  for  transmission 
purposes;  second,  means 
of  producing  high 
voltage  direct  current 
and,  third,  switching, 
lightning  protection  and 
other  features  which 
would  enter  into  the 
problem. 

He  replied  in  detail 
to  the  discussion  which 
had  taken  place  at  the 
previous  meeting  and 
dwelt  at  length  upon 
the  losses  due  to  corona 
in  A.C.  systems  and 
the  limitation  of  voltage 
imposed  by  these  losses. 
He  also  further  em- 
phasized the  increased 
efficiency  of  direct 
current  over  alternat- 
ing current  trans- 
mission. The  discussion 
which  took  place  on  this 
subject  indicated  that  the  members  were  perfectly  in 
accord  with  the  speaker  in  the  desirability  of  direct 
current  transmission,  provided  it  were  possible  to 
generate  direct  current  at  suitable  pressures  for  long 
distance  transmission,  and  there  was  nothing  brought 
out  in  the  discussion  which  would  tend  to  indicate  any 
opposition  to  this  method  of  transmission,  provided  the 
generating  and  distribution  end  could  be  taken  care  of. 

Professor  Dorsey  then  dealt  with  his  scheme  for 
producing  high  voltage  direct  current;  his  main  feature 
consisted  of  the  use  of  mercury  arc  rectifiers  for  producing 
commutation   of  the   current   in   the  coils   undergoing 
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reversal.  He  suggested  two  methods,  one  using  an  open 
coil  winding  and  the  other  using  a  closed  coil  winding. 
By  means  of  diagrams  he  demonstrated  the  elementary 
principles  of  his  system  and  explained  the  advantages 
which  he  claimed  for  this  method  of  commutation.  The 
discussion  on  this  part  of  the  subject  was  entered  into 
by  a  large  number  of  the  members  present.  The  difficulties 
of  switching,  lightning  protection  and  other  features  were 
also  thoroughly  discussed. 

The  meeting  closed  with  a  hearty  vote  of  thanks  to 
Professor  Dorsey  for  his  original  contribution  to  the 
proceedings  and,  while  the  general  opinion  was  that  the 
system  of  generation  proposed  had  not  been  sufficiently 
demonstrated  to  prove  its  possibilities,  the  Branch  wished 
him  every  success  in  his  further  researches. 

The  meeting  closed  with  a  vote  of  thanks  proposed 
by  J.  G.  Sullivan,  M.E.I.C. 

W.  M.  Scott,  M.E.I.C,  Chairman  of  the  Branch, 

presided. 

* 

Registration  for  the  Association  of  Professional 
Engineers  for  the  Province  of  Manitoba  is  now  proceeding 
rapidly,  over  200  applications  for  registration  having  been 
received  by  the  Secretary. 

The  Remuneration  Committee  of  the  Branch  inter- 
viewed Mr.  Fleming,  Civil  Service  Commissioner,  and 
Mr.  Oxton,  Deputy  Minister  of  Public  Works  of  the 
Provincial  Government,  and  requested  them  to  consider 
the  adoption  by  order-in-council  of  the  Schedule  of 
Classification  for  Engineers  which  has  been  approved  by 
the  Manitoba  Branch,  and  to  apply  it  to  the  classification 
of  all  engineering  employees  in  the  Government's  service. 
They  also  requested  that  when  making  up  the  estimates 
for  the  coming  year,  the  new  salary  schedule  approved 
by  the  Branch  be  considered  and  that  the  salaries  of 
engineers  in  the  Government's  employ  be  re-adjusted  to 
comply  with  this  schedule.  While  no  definite  promise 
could  be  obtained  from  these  gentlemen,  the  general 
feeling  appeared  to  be  syTnpathetic  to  the  consideration 
of  the  Committee's  request  and  it  is  hoped  that  before 
long  the  classification  schedule  will  be  adopted  and 
enforced  by  the  Provincial  Government,  and  that  the 
salaries  of  engineers  in  their  employ  will  be  adjusted  to 
comply  more  nearly  with  the  salary  schedule  of  the 
Branch  than  at  present  is  the  case. 


Taber  Irrigation — Southern   Alberta 

A.  S.  Dawson,  M.E.I.C. 

The  Taber  Irrigation  District,  consisting  of  17,000 
acres  of  irrigable  land  in  Tps.  9  and  10,  Rges.  15,  16,  17, 
and  18,  W.  of  the  4th.  lying  between  Lethbridge  and 
Medicine  Hat,  was  placed  imder  construction  on  July 
24th,  1919,  and  completed  on  November  1st,  1920. 
The  construction  was  carried  out  by  the  Department  of 
Natural  Resources  of  the  Canadian  Pacific  Railway 
Company,  under  the  terms  of  an  agreement  between  the 
District,  and  the  Company;  the  said  lands  being  bonded 
to  the  amount  of  $272,000.  to  cover  the  cost  of  the  work. 
The  bonds  were  held  in  trust  until  the  final  completion, 
and  delivery  of  the  system  to  the  District.  The  Company 


agrees  to  supply  the  district  with  34,000  acre  ft.  of  water 
annually,  delivered  at  the  headgates  of  the  Taber  Canal, 
at  a  gross  annual  charge  of  $8475.00,  or  50  cents  an  acre. 
The  works  will  be  operated  and  maintained  by  the 
District,  without  further  cost  to  the  Company. 

The  District  was  erected  pursuant  to  the  provisions 
of  the  Irrigation  District  Act,  1915,  on  the  23rd  day  of 
August  1917. 

The  first  surveys  were  started  in  1915,  and  included 
about  7000  irrigable  acres  of  School  lands,  in  the  Chin 
District,  with  ownership  vested  in  the  Crown;  but  as 
such  lands  could  not  be  mortgaged,  a  new  survey  was  made 
to  the  East  of  Taber,  and  new  boundaries  established. 
The  final  survey  was  made  in  the  Fall  of  1917. 

Water  for  the  project  is  stored  in  two  reservoirs, 
known  as  Chin  Coulee  Reservoir  in  Tps.  8  and  9,  Rgs. 
17  and  18,  which  have  a  combined  capacity  of  43,000  ac. 
ft.  at  full  supply.  These  basins  are  formed  by  two  earth 
dams  constructed  across  the  coulee.  The  water  is  carried 
to  them  through  the  existing  canals  of  the  Company's 
Lethbridge  Project,  having  been  diverted  from  the  St. 
Mary  River,  at  Kimball  —  near  the  international  boun- 
dary. 

The  system  was  designed  with  a  legal  duty  of  2  ac. 
ft.  delivered  to  the  land.  Main  and  secondary  canals 
with  a  capacity  of  1  sec.  ft.  for  each  120  acres  of  irrigable 
land,  plus  259^  for  losses.  Distributaries,  larger  than  15 
sec.  ft.  up  to  50  sec.  ft.  gross  capacity,  1  sec.  ft.  for  each 
100  acres,  plus  25%  for  losses.  Small  distributaries,  less 
than  15  sec.  ft.,  3  sec.  ft.  serving  1  imit  of  80  acres  or  less, 
plus  1  sec.  ft.  for  each  additional  unit  of  80  acres  or  less, 
or  2  sec.  ft.  for  each  unit  larger  than  80  acres  or  less  than 
160  acres,  up  to  a  gross  capacity  of  15  sec.  ft. 

The  main  canal  has  a  capacity  of  170  sec.  ft.  at  the 
upper  end,  and  its  total  length  is  23  miles.  The  distribu- 
taries have  a  total  length  of  54  miles. 

The  structures  are  principally  of  timber  construction. 
Concrete  was  adopted  for  the  headworks,  the  railway  cul- 
verts, flume  portals,  and  rating  section.  The  headworks 
comprise  two  separate  structures  of  similar  construction 
—  each  with  2  openings  6  ft.  wide,  and  radial  gates 
operated  by  hand  winches,  built  in  an  earth  dam  formed 
across  the  coulee.  Culverts  of  the  rail  top  type  were 
built  at  railway  crossings.  A  metal  flume,  1500  ft.  long, 
8'  4,14"  diameter,  with  a  maximum  height  of  21  ft.  sup- 
ported on  frame  bents  and  piles,  carries  the  main  canal 
across  a  depression  near  Barnwell.  The  fall  from  the 
sill  of  the  headgates  to  the  end  of  the  main  ditch  is  81  ft., 
and  27  ft.  of  this  is  lost  in  a  distance  of  13^  miles  in  which 
9-3'  drops  are  constructed.  The  country  has  a  gradual 
fall  to  the  East,  and  drains  to  the  Old  Man  river  on  the 
north. 

Ditch  excavation  was  accomplished  with  fresnos  and 
elevating  graders.  Very  little  hard  material  was  encoim- 
tered,  and  no  solid  rock.  Progress  was  impeded  by  the 
early  freeze  up  in  the  Fall  of  1919,  and  serious  labour 
shortage  in  1920. 

Very  strong  winds  in  the  spring  of  1920,  caused  soil 
drifting  to  such  an  extent  that  many  of  the  ditches  and 
structures  constructed  the  previous  year,  were  filled,  and 
approximately  36,000  cu.  yards  of  such  material  had  to 
be  moved  twice. 
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The  whole  of  the  work  was  done  under  contract. 
The  (luaiUities  were  as  follows: — 

ICarth  work 380,000  cu.  yds. 

Timber  in  structures 600,000  F.B.M. 

Concrete 225  cu.  yds. 

etc.,  etc. 

The  work  as  a  whole  was  supervised  by  G.  P.  F. 
Boese,  A.M.E.I.C.,  assistant  enKineer,  and  the  system 
was  desiRned  in  the  oflkc  of  A.  S.  Dawson,  chief  engineer 
of  the  Natural  Resources  Department  of  the  Canadian 
Pacific  Railway,  with  headquarters,  at  Calgary,  Alberta. 

Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C.,  Secretary-Treasurer. 

Under  the  auspices  of  the  Vancouver  Branch,  Major 
G.  A.  Walkem,  M.E.I.C,  delivered  a  lecture  "With  the 
Royal  Engineer  Railway  Troops  in  Palestine"  before  the 
British  Columbia  Technical  Association  in  the  Board  of 
Trade  Auditoriimi  on  Monday  22nd.  November.  The 
lecture  was  illustrated  by  lantern  slides. 

The  campaign  was  reviewed  briefly  by  the  lecturer, 
vtho  gave  a  description  of  the  operations,  referring  more 
particularly  to  the  building  of  the  light  and  heavy  gauge 
railways  during  the  campaign.  He  traced  the  work  from 
the  unloading  of  the  railway  material  at  the  ship's  slings 
at  salt  water  to  the  final  completion  of  the  railway  at 
Haifa.  Details  of  the  construction  of  the  railway  were 
gone  into,  and  the  slides  also  showed  the  character  of 
the  country,  the  habits  of  the  natives,  and  the  methods 
used  by  them  in  planting,  gleaning  and  threshing  their 
crops  throughout  Syria. 

The  lecture,  besides  being  technical,  was  descriptive 
of  the  Coimtry  between  Suez  and  Jerusalem. 

A  number  of  ladies  and  gentlemen  were  present  as 
visitors  to  the  Association  and  the  lecture  was  thoroughly 
enjoyed. 

At  a  meeting  of  the  Branch  held  on  December  21st, 
the  officers  of  the  Branch  for  1921  were  elected:  Chair- 
man, Major  G.  A.  Walkem,  M.E.I.C;  Vice-Chairman, 
C.  Brakenridge,  M.E.I.C;  Secretary-Treasurer,  J.  N. 
Anderson,  A.M.E.I.C;  Executive  Committee:  A.  E. 
Foreman,  M.E.I.C,  Major  W.  G.  Swan,  A.M.E.I.C, 
T.  Muirhead,  A.M.E.I.C,  W.  R.  Bonnycastle,  M.E.IC, 
P.  Philip,  A.M.E.I.C,  A.  C  Eddy,  A.M.E.I.C 

At  a  meeting  of  the  Council  of  the  Association  of 
Professional  Engineers  of  British  Columbia,  held  on 
Wednesday  evening  at  the  offices  of  the  Association, 
502-503  Yorkshire  building,  the  election  of  the  council 
of  the  Association  for  1921  was  formally  concluded. 

The  election  was  by  mail  ballot  as  provided  for  in 
the  constitution  and  by-laws  of  the  association.    The 


bailotting  has  been  in  progress  for  over  a  month,  as  the 
mcml)ers  of  the  association  are  wid-jly  scattered  all  over 
the  province.  The  retiring  council  acted  as  scrutineers 
at  the  counting  of  the  ballots,  and  declared  the  result 
as  follows:  - 

President— D.  O.  I^wis,  M.E.I.C,  civil  engineer, 
Victoria. 

Vice-president  -W.  G.  Swan,  M.E.I.C,  civil  engineer, 
Vancouver. 

Executive  Council— Messrs.  W.  .Anderson,  M.E.I.C, 
civil  engineer,  Vancouver;  J.  M.  TurnbuH,  mining  engin- 
eer, Vancouver;  Norman  Yarrow,  A.M.E.I.C,  mechanical 
engineer,  Victoria;  J.  A.  M.  Dawson,  chemical  engineer, 
Vancouver;  J.  Muirhead,  M.E.I.C,  electrical  engineer, 
Vancouver. 

Mr.  Lewis  was  elected  by  acclamation  to  the  Pres- 
idency, Mr.  Fowler  having  withdrawn  his  name.  Mr. 
Fowler's  reasons  for  so  doing  were,  that  he  had  good 
information  that  certain  powerful  interests  propose,  at 
the  forthcoming  session  of  the  B.  C  Legislature,  to 
endeavour  to  have  certain  amendments  enacted  (eliminat- 
ing the  compulsory  clauses  of  the  Engineering  Profession 
Act,)  and  that  in  Mr.  Fowler's  opinion,  the  best  interests 
of  the  engineering  profession  would  be  served  by  hanng 
a  President  residing  on  the  Coast. 

Under  the  regulations  of  the  Engineering  Profession 
Act,  the  Lieutenant-Governor-in-Council  appoints  an 
additional  four  members  to  the  council  of  the  association. 
These  appointments  have  not  yet  been  made  owing  mainly 
to  the  recent  illness  and  death  of  late  Col.  E.  G.  Prior, 
Lieutenant-Governor  of  B.  C 

The  members  of  the  association  are  to  be  congratulat- 
ed on  the  very  strong  council  they  have  elected,  and  also 
on  the  very  fair  distribution  of  the  representation  of  the 
different  branches  of  the  engineering  profession  in  the 
new  council. 


Victoria  Branch 

H.  M.  Big  wood,  A.M.E.I.C,  Secretary-Treasurer. 

About  thirty  members  of  the  Victoria  Branch  of 
The  Engineering  Institute  of  Canada  met  together  for 
lunch  at  the  Dominion  Hotel,  at  noon  on  December  2nd. 
At  the  close  of  the  repast,  Col.  A.  W.  R.  Wilby, 
A.M.E.I.C,  the  Chairman  of  the  Branch,  spoke  for  a  few 
minutes,  confining  his  remarks  to  a  few  facts  tending  to 
indicate  that  too  small  a  proportion  of  the  members  took 
an  active  interest  in  the  local  unit  of  the  Institute.  Messrs. 
N.  A.  Yarrow,  A.M.E.I.C,  E.  G.  Marriott,  A.M.E.I.C, 
D.  O.  Lewis,  M.E.I.C,  and  the  secretary,  H.  M.  Big- 
wood,  A.M.E.I.C,  also  added  a  few  words. 
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Preliminary  Notice 

of  Applications  for  Admission  and  for  Transfer 


20th  December,  1920 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  meinbers 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
rcfcrcnccs  • 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  afïect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential  i 


The  Council  will  consider  the  applications  herein  described  in 

January,  1921  o,       . 

Fraser  S.  Keith,  Secretary. 


♦The  professional  requirement  are  as  follows  : — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  leaat  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  quahfied  engineer  a  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  spme  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  his  option  Railway,  Municipal.  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering.  ,.v    r-  Ifl,  JJ   . 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibiUty  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  leaat  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic.  Geometry  Euclid  (Books  I.-IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  sucb  members. 


FOR  ADMISSION 

AEBERLI — J.  ADOLF,  of  Toronto.  Ont.  Born  at  Zuerich.  Switzerland.  July 
25th,  1877;  Educ,  M.E.  (diploma),  Winterthur-Zuerich,  1900;  1902-04,  designing 
engr..  Ruston  Co.,  Prague,  Bohemia;  1904-06,  chief  dftsman,,  AUis-Chalmere  Co., 
New  York,  Scranton,  Milwaukee;  1906-18,  chief  hydrometric  engr.,  for  same  company 
in  Montreal  and  Toronto;  1918  to  date.  engr.  in  charge  of  test  and  repair,  hydro, 
equipment,  H.E.P.C.  of  Ontario. 

References:  H.  G.  Acres,  T.  H.  Hogg, 
T.  F.  KaeUn,  C.  V.  Corless,  J.  Milne. 


M.  V.  Sauer,  W.  A.  Bucke,  R.  S.  Kelsch, 


ALLWOOD— FRANK  HAROLD,  of  Victoria,  B.C.  Born  at  Spanish  Town, 
Jamaica  B.W.I. ,  July  1st,  1889;  Educ,  2  yrs.  McGill  Univ.,  1907-09;  B.C.L.S.  1920; 
Reg'd  Prof.  Engr.,  of  the  Prov.  of  B  C;  Transitman  C.P.R.;  Chief  asst.,  G.  H.  Blan- 
chett,  D.L.S.:  ch.  asst.,  city  engr.,  Revelstoke,  B.C.;  1912-14,  city  engr..  Revelstoke, 
B.C.;  1914-19,  overseas,  1916-18,  officer  in  charge  of  wireless  telephony,  R.A.F.; 
1920  to  date,  asst.  engr.  on  design  &  constrn.  of  Johnson  St.  Bridge,  City  of  Victoria, 
B.C. 

References:  F.  M.  Preston,  H.  A.  Icke,  A.  O'Meara,  E.  N.  Horsey,  F.  W.  Kncw- 
stubb. 

ASHCROFT— CYRIL  CROPTON,  of  York  Mills,  Ont.  Born  at  Toronto. 
Ont..  July  3l8t,  1897;  Educ,  At  present  3rd  year  student  Applied  Science,  Univ.  of 
Toronto;  1913-15,  land  surveyor's  aest.,  Speight  &  Van  Nostrand;  1915-19,  overseas, 
Lieut.,  C.F.A. 

References:  H.  E.  T.  Haultain,  P.  Gillespie.  J.  R.  Cockburn,  T.  R.  Loudon, 
C.  R.  Young. 

BAXTER — JOHN,  of  Montreal,  Que.  Born  at  Finderlie,  Kinross  Shire, 
Scotland,  Dec.  19th,  1890;  Educ,  Science  Course,  Dollar  Academy,  Scotland,  1903-07, 
Lauder  Technical  College  School  (ele.  engr'g  &  bldg.  constrn.),  1907-10;  1907-12, 
pupil  with  the  late  T.  Hyslop  Ure,  Architect  &  Civil  Engr.;  1912.  with  Ross  &  Mac- 
Donald,  Architects,  Montreal,  and  rodman,  C.P.R.;  1912-14.  dftsman  with  P.  J. 
Turner;  1914  (Mar.-Sept.),  bldg.  supt..  Reid  MacGregor  &  Reid,  Gen'l  Contractors, 
Montreal;  1914-19,  overseas,  Lieut.  C.E.F.;  1919  to  date,  dftsman  on  constrn.,  J.  M. 
Robertson  Ltd.,  Consltg.  Engrs.,  Montreal. 

References:  J.  M.  Robertson,  W.  I.  Bishop,  J.  T.  Farmer,  J.  M.  Begg,  LeR. 
Wilson  F.  S.  Kuhna. 

BLACKETT— VICTOR  ST.  CLAIR,  of  Moncton,  N  B.  Born  at  Glace  Bay, 
N.S.,  June  1st,  1886;  Educ,  B.So.  (Mech),  McGill  Univ.,  1910;  1  yr.  dftsman. 
Dominion  Coal  Co.;  1  yr.  dftsman,  Halifax  Ocean  Terminals:  3  yrs.  mech.  design. 
Dominion  Coal  Co.;  5>^  yrs.  with  HaUfax  Ocean  Terminals  as  follows:  2  yrs.  ch. 
insp'r  concrete  block  yard.  2  yrs.  ch.  insp'r.,  dredging  operations,  1  yr.  field  engr., 
6  mo3.  supt.,  pouring  of  concrete  of  foundations.  Pier  A;  At  present  on  harbour 
improvements,  St.  John. 

References:  W.  A.  Duff,  M.  J.  Murphy,  F.  B.  Fripp.  H.  Donkin,  I.  P.  MacNab, 
J.  S.  Whyte. 

BRANDEIS — CHARLES,  of  Montreal,  Que.  Born  at  London,  England,  Aug. 
18th,  1874;  Educ,  Associate  City  &  Guilds  of  London  Institute,  1895,  formerly 
A.M.E.I.C.  (1903-19);  1903  to  date,  consulting  engineer,  Montreal. 

References:  F.  H.  Pitcher.  D.  S.  Barton,  A.  F.  Byers,  F.  C.  Laberge,  C.  M. 
Morssen,  F.  T.  Peacock,  P.  W.  St.  George,  J.  C.  Smith,  R.  S.  Lea,  E.  S.  Mattice, 
T.  W.  Lesage. 

BRANDER— FRANCIS  WILLOUGHBY,  of  Ottawa,  Ont.  Born  at  Anerley, 
Surrey,  England,  June  10th,  1882;  Educ.  South  Eastern  College,  Ramsgate,  England; 
Professional  Assoc.  Surveyor's  Inst,  of  England,  1905;  1900-03,  articled  pupil  with 
A.  E.  Thompson,  Architect  and  Surveyor,  London.  England;  1902-04,  practical 
surveying  and  civil  engr'g.  under  Richard  Parry,  F.C.S..  London;  1904-06,  asst. 
surveyor  with  various  firms,  London;  1906-09,  asst.  engr.,  Montreal  Water  &  Power 
Co.;  1909-10.  bldg.  insp'r..  Midland  Rly.,  Buenos  Aires.  Argentine;  1910-11,  asst. 
surveyor.  C.P.R.  Eastern  Divn.;  1911-12,  engr'g.  dftsman.,  C.N.O.  Rly.  Ottawa; 
1912-19,  engr'g.  dftsman..  Dominion  Water  Power  Branch,  Ottawa;  1919  to  date, 
general  engr'g.  clerk  and  dftsman..  Natural  Resources  IntelUgence  Branch,  Dept. 
of  the  Interior,  Ottawa. 

References:  C.  R.  Coutlee,  T.  H.  Dunn,  H.  E.  M.  Kensit,  T.  H.  G.  Clunn,  W.  C. 
Gillis,  F.  H.  Kitto,  P.  Sherrin. 

CAIN— EVERETT  THOMAS,  of  Moncton,  N.B.  Born  at  Zepher,  Ont., 
Nov.  3rd,  1882;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1913;  1909-10  (summers),  on 
constrn.  of  bridges  and  concrete  arch  culverts,  Ontario  County;  1911-12  and  1913 
(May-Nov.),  struct'l  dfting  ,  Dominion  Bridge  Co.,  Lachine;  1913  to  date,  designing, 
detaihng,  etc.,  bridge  dept.,  C.N.R.,  Moncton. 

References:  W.  A.  Duff,  C.  B.  Brown,  D.  C.  Tennant.  P.  Gillespie,  C.  R.  Young, 
S.  B.  Wflss,  F.  B.  Fripp. 

CHAPMAN — LEONARD  RUSSELL,  of  Winnipeg.  Man.  Born  at  Battersea, 
Ont.,  Dec.  21st.  1880;  Educ,  High  School;  1900-03.  rodman,  Algoma  Central  Ry.; 
1903-11,  topog'r.,  instr'man.  and  res.  engr.,  G.T.P.Ry. ;  1911-13,  transitman  and 
res.  engr.,  Algoma  Central  Ry.;  1913-15,  res.  engr.  Hudson  Bay  Ry.;  1915-19,  over- 
seas; 1920,  res.  engr.,  and  at  present  transitman,  C.N.R. 

References:  E.  K.  Hall,  J.  V.  Dillabough,  L.  E.  Silcox,  J.  L.  Charles,  R.  W.  Jones, 
C.  K.  Brown. 

COLLIS— WILLIE  ORME,  of  Chapleau.  Ont.  Born  at  Henfield,  England. 
iVpril  19th,  1882;  Educ,  Intermediate  B.Sc.  London  Univ.,  1911.  I.C.S.  (railroad 
êngr'g);  1912-14.  rodman.  leveller  and  transitman.  C.P.R. :  1914-19,  overseas.  Royal 
Engrs.;  1919  to  Sept.  1920,  senior  transitman,  C.P.R.,  and  at  present  in  charge  of 
location  and  constrn.  party  under  divn.  engr. 

References:  J.  R  Caswell,  T.  B.  Ballantyne,  W.  O.  Cudworth,  S.  B.  McConnell, 
J.  M.  R.  Fairbairn. 
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COON  -IIAIIOI.I)  FIIANKI.IN,  of  Tcirniito,  Oiil.  Il.irii  at  llamllton,  Ont., 
April  .'Tth.  IKIHI;  IMur  .  M  A  Ho  .  Uiilv  of  Turoiilo,  1020:  Hurvnyln»  for  Toronto 
llnrhnr  Conuiitiuiinn,  NIrKuy,  MoKay  A  IVrrm,  (*ivil  Kngm.  ami  Htirvnyora,  Hamilton 
Itimdn  Ocpt  .  Marrotl  Mfit.  <*<i..  Toronto:  At  prcMnt,  roaU  nngr'c,,  Harrott  Mff.  Co. 
lAd..  Toronto. 

ItofsroncMi:  A    IC   Jupp.  IC.  A.  J>uni«.  P.  Ciillrapip,  C.  It.  Youni,  T.  11.  Loudon. 

CKOMHIK  lll'dll  .VUTIll'U,  of  Monlrwil.  IJiic.  H.irii  at  Hininaw.  Miiili., 
118. A.  S<Mit  -.Mr.l.  l.Sllll:  IMuo  .  II  So..  Modlll  I'mv  llll.K:  Siiimnom  'la-'l.l-'M, 
with  C.I'.U.  on  liold  w.irli;  1(115.  mooh.  dopt  .  <"  Nil  ;  llillHM.  Limit.,  Can.  Kn«ni.; 
lUIH-20,  morli.  dont.,  C'  N  It.,  Toronto:  At  pro«nt  in  Knir'l  Ufllce,  Paper  Mach. 
l>«pt..  Dominion  l',iigr'g  Worka,  Lachino. 

Itoforonoo.:  O.  E.  Uoll,  C.  M.  MoKcrgow,  W.  G  Swan,  E.  Mrown,  F.  I.  Kor, 
II    M.  MaoKay. 

CUY,SLKll  -HOY  ALAN,  of  Toronto,  Ont  Horn  nt  Toronto,  May  Int.  180(1; 
Eduo  ,  HA. So.,  Uinv  of  Toronto,  1021):  11I12-1.I,  ilft«nian.  Hmitli  Korry  &  Cliaco, 
Toronto;  1W14  Unininor).  itiNtr'nmn..  .Spoinht  dc  Vim  .NoMtriiml.  Toronto;  1015  (sum- 
nior).  iiutr'nian,.  Juinort  Loudon  ,t  llortiborg,  Toronto;  lOUl-10.  ovorwiw.  with 
Engra,  and  2nd  Liout  ,  U.A  1'.;  1019  (.\pr.-Oot  ),  res.  onur  iit  Orillia  (or  E.  A.  Jam» 
A  Co.;  1020  CMiiy-.luno),  nat't.  ongr..  Prov.  Board  of  lioaltli  of  Ontario;  1020  (.luly- 
ti«pt.),  ongr.  A  Hurvoyor  to  Town  Planning  Commiaaion.  Niagara  FalU,  Ont.;  Oct. 
1020  to  dato,  with  ILE.P.C.  of  Ontario. 

Uoforoncoa:  E.  A.  Jamea,  T.  R.  Loudon.  P.  OiUwpip,  A.  C.  D.  Blanchard,  D.  T. 
niaok.  F.  W.  Clark. 

CrURlE— IIOMEU  LINDS.\Y,  of  Moncton,  N.B.  Born  at  Woo<lBtock, 
N.B..  Jan.  30th,  1,S02:  Eduo  ,  B  So.  (CE.).  Univ.  of  N.B..  191.-!:  1913-10.  leveller 
and  dftsman.  on  loontion  C.N.U.;  I0H>-19,  overseaa;  1019-20,  instr'mnn  on  constrn. 
CN.U  ;  At  prciKint  in  district  engr's  ofBce,  C.N.R.,  Monoton. 

References:  C.  B.  Brown,  S.  B.  Wnss,  M.  Burpee,  F.  W.  .\lcxandcr,  J.  S.  O'Dwyef- 
W.  A.  Dufr. 

DAVIS— CECIL  REGINALD,  of  Wclland,  Ont.  Born  ot  Cayuga,  Ont., 
July  Sth,  1800:  Educ,  .\t  present  1st  year  mcoh.  engr'g.,  Univ.  of  Toronto:  Corrcs. 
course  in  motor  cngr'g..  Bonnet  College.  ShclTicM.  England,  1017-19;  6  yrs.  eipcricnce 
in  operating  and  repairing  automobiles  and  marine  gas  engines  etc.;  101t>-18,  operating 
motor  vehicles,  C.E.F. 

Ucfcrcnces:  P.  Gillespie,  C.  R.  Young.  U.  T.  Haicn.  11.  K.  Wickstead,  J.  H. 
rtooper. 

DENLEY'— WILLIAM  EDWARD,  of  Regina.  Snsk.  Born  at  Cornhill, 
Scotland,  April  2nd,  1SS7;  Educ.  Huddersfield  College,  England;  1907,  rodman, 
C.P.R.;  1908-10,  rodman  and  instr'man.,  C.N.R.;  1911-13,  engr.  for  D.  F.  McArthur 
on  constrn.  'Bigcuf.  So.  .Mbcrta  Land  Co's  Irrigation  Ditch;  1013-15,  asst.  supt. 
on  constrn.,  Edmonton  Branch.  National  Constrn.  Co.  Ltd.;  1915-19.  overseas, 
Liout.,  Can.  Engrs.;  At  present  asst.  engr..  Highways  Dept.,  Regina,  for  Sask.  Gort. 

References:  U.  S.  Carpenter,  C.  W.  Dill,  M.  B.  Weeks,  H.  R.  MacKeniie,  H.  B. 
Stuart. 

DESMARAIS— RAYMOND  JOSEPH,  of  WalkerviUe.  Ont.  Born  at  Walker- 
ville.  Nov.  Sth.  1S94;  Educ,  1  year  Univ.  of  Detroit;  1900-19,  with  Owen  McKay, 
Walker^'ille,  as  rodman  and  instr'man  on  surveys,  drainage,  etc.;  1919  (Sept. -Dec), 
with  R.  W.  Code,  O.L.S.  &  CE.,  Windsor,  Ont.,  in  charge  of  sur\'eys,  pavements,  etc.; 
Jan.  1920  to  date,  asst.  engr.,  under  M.  E.  Brian,  City  Engr.,  Windsor,  Ont. 

References:  M.  E.  Brian,  J.  J.  Newman,  C.  R.  McCoU,  W.  J.  Fletcher,  H.  B.  R. 
Crai  g. 

DISNEY'-^HARLES  P.,  of  Toronto,  Ont.  Born  at  Montreal,  Que..  June 
11th.  1885:  Educ.  special  engr'g  lectures  Boston  Technical  &  C.  Thompson's  Engr'g 
Classes.  Dominion  Bridge  Co.;  5  yrs.  struct'l.  detailing  etc..  N.T.C.  Rly.,  Ottawa: 
9  yrs.  gen'L  designing,  estimating  etc.,  N.T.C.  Rly.,  Ottawa;  ii-i  yrs.  Capt.,  Royal 
Engrs.,  in  charge  of  bridge  design,  constrn.,  etc;  1919  to  date,  engr.  of  bridges. 
Eastern  Lines,  C.N.R.,  Toronto. 

References:  R.  E.  Palmer,  A.  F.  Stewart,  H.  P.  Borden,  C.  N.  Monsarrat. 

DUR.\NT — SELWY'N  ELD,  of  Dalroy,  Alta.  Born  at  Maidstone,  Kent, 
England,  Feb.  13th.  ISSl;  Educ,  National  Diploma  of  Agriculture,  Univ.  of  London, 
19(X);  1901-04,  Junior  asst-,  Abenkir  Co.  Ltd.,  on  the  reclamation  of  Lake  Abenkir, 
Egypt.  During  last  year  in  complete  charge:  1004-10,  with  Sudan  Govt.,  as  inspector 
of  Agriculture  &  lands;  1911,  in  charge  agricultural  work  of  B.C.  Development  Co.; 
1912  to  date,  Irrigation  Branch  C.P.R.,  and  at  present  asst.  canal  supt.,  D.N.R., 
C.P.R. 

References:  F.  H.  Peters,  A.  S.  Dawson,  R.  S.  Stockton,  G.  H.  Patrick,  E.  N. 
Ridley,  W.  G.  Bligh. 

DUSCHAK— ERNEST  A.,  of  Regina,  Sask.  Born  at  Buflalo,  N.Y.,  U.S.A., 
June  24th,  1883:  Educ,  Ci\-il  Engr.,  Cornell  Univ.,  1906;  1905  (summer),  rodman 
on  city  surveys,  Buffalo,  NY'.:  1906  (June-Sept),  rodman.  New  Y'ork  Central  & 
Hudson  River  R.R.:  1906-07.  instr'man..  Columbus.  Ohio,  Water  Purification  Plant: 
1907-08,  in  charge  final  estimate  $3.000.000  contract.  Pittsburgh.  Pa.,  filtration  plant: 
1908-09.  jr.  engr..  United  States  Engrs.,  Buffalo,  in  charge  of  dredging  &  breakwater 
constrn.;  1000-12,  asst.  on  New  Y'ork  State  Barge  Canal  at  Senecal,  NY'.;  1912-16, 
not  engaged  in  engr'g  work:  1916-17.  engr.  in  charge  of  constrn.  of  struct'l  steel  mill 
bidgs  ,  concrete  bldgs  ,  etc.;  1917-1920,  designing  engr..  Imperial  Oil  Co.  Ltd  ,  Sarnia; 
July  1920  to  date,  mech.  supt.,  at  Regina  refinery  for  above  company. 

References:  C.  D.  Dean,  E.  M.  Salter.  R.  C.  McCully.  J.  N.  deStein. 

EDM.\NDS — .-VLFRED.  of  Moose  Jaw,  Sask.  Born  at  Derby,  England,  May 
17th,  1878;  Served  6M  years  with  James  Wright,  Architect  &  Surveyor,  Derby, 
England,  after  which  practised  privately  as  architect  in  Derby;  1910-13,  dftsman, 
C.P.R.;  1913  to  datcehief  dftsman.,  C.P.R.  Sask.  Dist. 

References:  J.  R.  C.  Macredie.  C.  D.  MacKintosh,  T.  C.  Macnabb,  C.  S.  Moss, 
F.  Lee,  J.  C.  Holden. 


KLLI8— WALTER   HAKVEY,   of    Kingjilon.   Ont      Born   at   ' 
H^t   27lh,  IKOI:  txluo.,  HA  .  (Ju.i  n'n  I'niv  .  I'llt       At  provn'  HI.  v 
Engr'ii  ,    tjiiooti'B    L'niv  ;    h 
yarilH,  (ntiTrmtionnl  Wat*  r 
conrrrii^  it  brick:   I   yr,  n-v 
2  yr».  Can.  Kngri.,  and  2  yr».  <,uij-  ?fj£<-  Artillory 

Reference»:  A.  Mocplioil,  W   P.  Wilgor,  W.  I^  Malcolm.  D.  H.  Klli». 


Born  «t  Jnlirt.  III.. 

'-.     "■'■'  "•"■    "th 
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ERIC80N— CHARLFX  GOmiARD.  o(  Tornntn,  Ont 

U.S.A..  Nov    4lh.  187,'.:  IMuc.  L  L  H..  Univ.  of  V  ' ' 

Illiniiia  Steel  Co.,  Jolint,  111.;  lflU(K>4  (eiception  of  • 

ae  ojwt.  foroniun,  foreman,  njwt.  mipt.  and  on  ifi'-i 

Inspector,  Toronto  and  Hamilton  dintnct*  for  RoImti    »»     nun*  '  • 

and  Conaltff.  Engrn  ;   10(«H1,  ch    iniipoctor  of  Btccl  etc.,  II.K.P(; 

to  date,  with  Robert  W.  Hunt  Co.  Ltil.,  gon.  mgr.,  Montreal  oflico.   ,  i  j, 

mgr.  Toronto  oflice. 

Relorenoe»:  H.  G.  Acre»,  R.  L.  Ijitham.  A.  F.  Stewart,  E  O.  Hemon.  T.  U.  Foirlle, 
G.  A.  McCarthy. 

EWART— FRANK  RICHARD,  of  Toronto.  Ont.  Born  at  Toronto.  March 
12th.  1887;  F,j1uc  .  H  A  Sc,  Univ.  of  Toronto,  1908:  lOOfl  (sumrner),  aunt  to  ciiitr., 
pulp  mill  conatrn.,  Clarke  City,  Que.;  1007  (summer'',  ap'ticc«hip  course.  Wrwting- 
houoeCo  ,  Pittsburg:,  1008-09,  demonstrator  in  dec  engr'g.,  Faculty  of  Applied  .Science, 
Univ.  of  Toronto:  1909-11.  aiwt  ongr  .  Smith.  Kerry  A  Chacc;  1911-13.  power  flm 
engr  and  contract  agent.  HE  PC.  Toronto;  1913  to  date,  member  of  firm,  Ewort, 
Jacob,  Armor  4  Byam,  Ltd.,  Consltg.  Engra.,  Toronto. 


References:  A.  H.  Harkneas,  A.  L.  Mudge,  J.  B.  Cballie 
W.  A.  Bucke,  W  Chipman,  H.  G.  Acres,  F.  M.  Byom. 


E.  T.  J.  Brandon 


FISK— HOMER  ORRIN,  of  Peterboro,  Ont.  Born  at  Abbotsford.  Que, 
Feb.  I4th,  1806;  4  yrs.  shop  course.  Royal  Electric  Co;  1890-1S04.  «upt  &  LE., 
Peterboro  Light  &  Power  Co.  4  Radial  Rly.  Co.:  1911.  nupt  of  power  for  Peterboro 
district  for  Electric  Power  Co.;  1914  to  date,  mgr.,  Peterboro  Utilities  Commission. 

References:  R.  B.  Rogers,  R.  H.  Parsons.  R.  L.  Dobbin,  P.  P.  Westbye,  C.  E. 
Sisson. 

FOWNES— FRED  JOHN,  of  Moncton,  N.B.  Born  at  Elgin,  N.B.,  Nov.  9th, 
1893;  Educ,  I.C.S.;  1911-13.  rodman,  C.G.R.;  1913-15,  dftsman  &  transitman; 
1915-19,  overseas;  1919  to  date,  transitman,  C.N.R.,  Moncton. 

References:  E.  G.  Evans,  J.  S.  O'Dwyer,  R.  H.  Emmerson,  M.  J.  Muiphy. 
W.  A.  Duff,  S.  B.  Woss. 

FULLER— ROYDEN  JOHN,  of  Toronto,  Ont.  Born  at  AUiston.  Ont..  Jan. 
26th.  1882:  Educ,  B.A.Sc,  Univ.  of  Toronto,  1912;  1911  (summer),  struct,  dftsman.. 
Dominion  Bridge  Co.:  1912  (May-Nov.),  struct,  dftsman.  and  checker.  Canada 
Foundry  Co  ;  1912-17,  in  dept.  of  City  Architect  &  Supt.  of  Bldg.,  City  of  Toronto; 
1917  to  date,  ch.  engr..  John  V.  Gray  Constrn.  Co.  Ltd..  Toronto. 

References:  A.  H.  Harkness,  C.  A.  Meadows.  J.  B.  Carswell,  E.  M.  Proctor, 
T.  R.  Loudon.  T.  H.  Hogg,  C.  R.  Young,  P.  Gillespie,  G.  A  Colhoun. 

GEROW— STANLEY,  of  Cleveland,  Ohio,  U.S.A.  Bom  at  Rossmore.  Ont.. 
April  23rd,  1800;  Educ,  B.Sc,  Queen's  Univ..  1014;  1910  (Apr.-Oct.),  foreman  on 
highway  constrn.:  1913  and  1015  (summers),  in  charge  of  parties  for  F.  M.  Eagleson. 
O.L.S. .  D.L.S.:  1916-17.  ch.  insp'r.  of  munitions  brass  and  cartridges  for  Russian 
Comm'n.  at  Detroit  and  Cleveland;  1917-18  production  engr..  The  Toledo  Bridge 
&  Crane  Co.;  1919  to  1920  asst.  equipment  engr..  and  at  present  supt.  of  bldgs.. 
Willard  Storage  Battery  Co.,  Cleveland,  Ohio. 

References:  J.  M.  OxIey,  A.  Macphail,  W.  L.  Malcolm,  D.  S.  Ellis,  J.  B.  Wilkinson, 
L.  W.  Gill,  L.  E.  Allen. 

GOODWIN— GEORGE,  of  Ottawa.  Ont.  Born  at  Ottawa.  Aug.  30th.  1888; 
Educ,  2  yrs.  Civil,  3  yrs.  chemistry  and  mineralogy.  Queen's  Univ.;  1907-13,  dfting 
and  gen'l  engr'g  for  Col.  R.  S.  Low;  1914.  surveying;  1915-10,  overseas;  1919,  charge 
of  surrey  party  and  supt.  of  bldg.  constrn;  At  present  on  hydrometric  work, 
D.P.W..  Ottawa. 

References:  C.  R.  Coutlee,  S.  B.  Johnson.  R.  dcB.  Ckirriveau,  A.  DesRoeiers, 
S.  J.  Chapleau. 

GREENWOOD— W1LLL4.M,  of  Kingston,  Ont.  Bom  at  Toronto,  Ont., 
March  2nd,  1898:  Educ,  At  present  3rd  year  student  Applied  Science,  Queen's  Univ.; 
5  mos.  Geol.  Survey  of  Canada. 

References:  A.  Macphail,  W.  P.  Wilgar,  W.  L.  Malcolm.  D.  S.  EUis,  L.  T.  RutledgOt 

HERAL\NN— THOR.  of  Calgary.  Alta.  Born  at  Husavik,  Iceland,  Sept.  19th, 
1884:  Educ,  Civil  Engineer,  North  Dakota  Univ..  1910:  2  jts.  steel  design.  2  yrs. 
dfting.  Dominion  Bridge  Co.,  Winnipeg:  1  yr.  supt..  The  Northern  Constrn.  Co., 
Grand  Forks,  N.D.:  IH  yrs..  City  Engr.,  Vegreville.  Alta.;  At  present,  hydrometric 
engr..  Irrigation  Branch,  Dept.  of  the  Interior,  Calgary,  Alta, 

References-  A.  L.  Ford,  G.  H.  Whyte,  F.  K.  Beach,  P.  M.  Sander.  G.  N.  Houston. 

HIGGINS— PETER  MCLOUGHLIN,  of  Toronto.  Ont.  Bora  at  JEdleton. 
Ireland,  July  27th.  1890.  Educ.  Bach,  of  Engr'g.,  National  Univ.  of  Ireland,  1912; 
Surveying  in  Ireland  during  vacations;  1913-15,  asst.  to  A.  M  Jackson,  O.L.S.; 
1915-16.  asst.  engr  .  Baldry.  Yerburgh  &  Hutchinson,  Contractors.  Section  2,  Welland 
Ship  Canal:  1916-19,  overseas.  1  >t.  Can.  Corps  Survey  Section;  1919  to  date,  dftsman., 
riy.  dept..  H.E.P.C.  of  Ontario. 

References:  A.  M.  Jackson,  G.  F.  Hanning,  E.  T.  Agate,  J.  H.  Congdon.  F.  B. 
Geodike.  J   C.  N.  B.  Krumm,  A  L.  McDougall. 
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HILLMAN— WILLIAM  ANGUS,  of  Moose  Jaw.  Sask  Born  at  Clachan 
P  O  .  Ont..  Feb.  IGth.  1888;  1907-14.  rodman.  instr'man  &  rea.  engr  ,  C.P.R.  Eastern 
Lines;  1914  (2  mos.).  instr'man,.  C.N.R.:  1914-15,  instr'man..  with  Westinghousc. 
Church  Kerr;  1915-17.  res.  engr..  H.B.Rly. ;  1918-19.  res.  &  asst.  engr.,  Winnipeg 
Aqueduct  constrn.;  At  present  layout  engr  &  Chief  ofHceman  for  Carter-Halls 
Aldinger  Co.,  on  new  C.P.R.  Station,  Moose  Jaw. 

References:  J.  R.  C.  Macredie.  C.  S.  Moss,  T.  E.  Silcox.  G.  F.  Richan.  J.  V. 
Dillabough. 

HOGG— JAMES  OLIVER,  Jr.,  of  Kansas  City,  Mo.,  U.S.A.  Born  at  Kansas 
City,  June  12th,  1889:  Educ  Special  course  in  Architecture,  Univ.  of  Illinois.  I.C.S. 
&  A.C.S.  (civil  engr'g.):  1913  (,Sept.-Dec.),  supt.  of  constrn.  on  reinforced  concrete 
warehouse  for  John  W.  McKechnie;  1914  (Jan.-Apr.),  res.  engr.,  Kansas  City  Terminal 
Ry  Co.;  1914-16,  supt.  of  constrn.  for  the  School  Board  of  Kansas  City;  1917,  dftf- 
man.,  Horton  Constrn.  Co..  Kansas  City;  1917-18.  supt.  of  constrn..  Gray  Constrn. 
Co.,  Kansas  City;  1918-19,  asst.  to  res.  engr.,  Waddell  &  Son,  Consltg.  Engrs.  on 
4th  St.  viaduct,  Kansas  City:  1919  to  date,  estimator  &  Constrn.  engr.,  Collin  Bros. 
Constrn   Co.,  Kansas  City. 

References-  J.  A.  L.  Waddell,  N.  E.  Waddell,  W.  S.  Bellows,  J.  L.  Harrington, 
I.  G.  Hedrick,  E.  O.  Fuce. 

HOLDEN— OTTO,  of  Toronto,  Ont.  Born  at  Toronto,  Oct.  30lh.  1891;  Educ. 
B.A.Sc.  (Honours),  Univ.  of  Toronto,  1913;  1910-11-12  (summers),  dftsman.,  C.H. 
&P.N.  Mitchell,  Toronto  Street  Rly.,rlv.  constrn.,  C.P.R.;  1913  (5  mos.),  transitman. 
Toronto  Street  Rly.;  1913-18,  designing  dftsman.,  hydraulic  dept.,  H.EP.C:  1918 
to  date,  asst.  to  M.  V'.  Sauer.  on  hydraulic  design,  H.E.P.C. 

References:  T.  H.  Hogg,  M.  V.  Sauer,  H.  G.  Acres,  C.  H.  Mitchell,  A.  C.  D. 
Blanchard,  J.  J.  Traill,  F.  A.  Gaby. 

JACKSON— JOHN  EDWIN,  of  Hamilton,  Ont.  Born  at  East  Oxford,  Ont., 
Dec.  27th,  1881;  Educ,  Grad.  S.P.S  ,  1909.  O.L.S.,  D.L.S.,  1911;  1909  (S  mos), 
in  charge  constrn.  narrow  gauge  rly.  etc..  Crown  Gypsum  Co.,  Buffalo,  N.Y.;  1910-11, 
with  W.  H.  Fairchild,  O.L.S.,  Brantford,  Ont.:  1912-15,  with  J.  W.  Tyrrell  &  Co., 
Hamilton,  Ont.,  chiefly  as  partner  and  mgr  :  1916-19.  in  charge  of  D.L.S.  party  in 
Northern  Man.  and  Sask.;  At  present  with  MacKay,  MacKay  &  Ferrie,  Hamilton. 

References:  J  W  Tyrrell,  F  W  Paulin,  W.  B.  Ford,  A.  M.  Jackson.  E.  R.  Gray, 
E.  H.  Darling. 

JANES— PERCY  OSCAR  GORDON,  of  Toronto,  Ont.  Born  at  Bury, 
England,  Jan.  31st.  1885;  Educ,  6  year  course  at  Manchester  School  of  Technology-; 
1899-1906,  ap'ticeship  to  mech.  engr'g.,  and  studying  at  Bury  &  SaUord  Technical 
Inst.;  1906-09,  dftsman.  and  engr-.  Galloways,  Ltd.,  Manchester;  1909-11,  ch.  dfts- 
man., Daniel  Adamson  &  Co.;  1911-13,  dftsman.  and  mech.  engr..  T.  Pringle  & 
Son,  Ltd.,  Montreal;  1912-16,  engr.  and  specialict.  Canadian  Fairbanks-Mor=ie  Co. 
Ltd.  of  Canada;  1916  to  date,  -vice-pres  ,  gen.  mgr.  and  ch.  engr.,  Canadian  SKF  Co. 
Ltd.,  Toronto  and  Montreal. 

References:  J.  S.  Costigan,  E.  A.  Jacobson,  I.  H.  Nevitt,  C.  B.  Hamilton,  Jr., 
W.  Chipman. 

JOB— FRANK  HAMILTON,  of  Hamilton,  Ont.  Born  at  Hamilton,  Nov. 
26th,  1892;  Educ.  Junior  matric.  1908.  Hamilton  Collegiate  Inst.  Cert,  for  struct'l 
design  1919.  A.S.C.  course  in  struct'l  engr'g.;  1909-11,  production  clerk.  Pittsburg 
Steel  Co.,  Hamilton;  1911  to  date,  with  Hamilton  Bridge  Co..  as  tracer,  detailcr, 
and  at  present  struct'l  dftsman. 

References:  J.  A.  McFarlane,  R.  K.  Palmer,  J.  G.  Jack,  C.  H.  Marrs.  J.  G. 
Campbell,  G.  A.  Colhoun. 

JOB— STANLEY  ROBERT,  of  Welland,  Ont.  Born  at  Hamilton,  Ont., 
Aug.  14th,  1890:  Educ,  Hamilton  Technical  School.  I.C.S.  (bridge  engr'g)  and 
private  study;  1906-11  and  Jan. -Mar.  1912,  dftsman.,  Hamilton  Bridge  Works  Co.; 
1912  (Mar.-Sept.),  Dominion  Bridge  Co.,  Toronto;  1914,  Hamilton  Steel  Constrn. 
Co.;  1918  (Mar.-Dec),  w-ith  Herbert  Morris  Crane  &  Hoist  Co.,  on  design  of  hand 
power  cranes  etc.;  191S-20,  with  American  Cyanamid  Co.,  on  design  and  detail  of 
struct'l  steelwork,  etc.;  March  1920  to  date,  designing  dftsman.,  H.E.P.C.  of  Ontario. 

References:  S.  R.  Frost,  R.  K.  Palmer,  G.  A.  Colhoun,  D.  A.  Williamson,  E.  H. 
Darling,  R.  P.  Johnson. 

LAURIE— ALBERT,  of  Montreal,  Que.  Born  at  Montreal.  June  2nd.  1877; 
Educ.  B.A.Sc.  McGiU  Univ..  1898;  1898-1900.  asst.  supt..  Laurie  Engine  Co.; 
1900-03.  supt  .  same  firm;  1903-05.  Pittsburg  Engr'g  Dept..  Westinghousc  Electric 
Co.;  1905-07.  supt.,  Stratford  Mill  Building  Co.,  Stratford,  Ont.;  1907  to  date,  member 
of  firm,  Laurie  &  Lamb,  Montreal. 

References:  J.  H.  Hunter,  S.  F.  Rutherford,  G.  R.  MacLeod,  J.  T.  Farmer,  F.  A. 
Combe,  C.  M.  McKergow. 

LEAMOX— CH.ARLES  EDWARD,  of  Montreal.  Que.  Born  at  Launceston. 
England.  Jan.  2nd.  1885;  Educ.  6  yrs.  as  asst.  master  in  private  schools  in  England; 
1912.  on  Dom.Land  Survey;19I3-14.  rodman  and  dftsman  on  constrn.  Lake  Superior 
Divn..  C.P.R.;  1915,  with  Greater  Winnipeg  Water  District;  1910-19,  overseas. 
Royal  engrs.,  in  charge  of  various  survey  parties  in  Palestine;  At  present,  dftsman. 
Dept.  of  Rlys.  and  Canals,  Grand  Trunk  Arbitration. 

References:  V.  I.  Smart,  D.  Hillman,  J.  A.  Boyle.  H.  H.  Pinch,  J.  H.  Edgar, 
W.  C.  MacDonald. 

LILLICO— ROBERT  SEWELL  BRUCE,  of  Calgary.  Alta.  Born  at  Ayr. 
Ont.,  May  17th.  1886;  Educ.  B.Sc.  Univ  of  Alberta.  1920;  1909-12.  rodman.  instr'- 
man.. res.  engr.,  G.T.P.;  1914-20,  univ.  of  Alberta  and  2;:.  years  overseas;  June  1920 
to  date,  asst.  hydraulic  engr.,  Dept.  of  the  Interior,  Calgary. 

References:  F.  H.  Peters,  A.  L.  Ford,  R.  S.  L.  Wilson,  B.  Russell.  Jr.,  M.  H. 
Marshall. 


LOW— CHARLES  MACRITCHIE.  of  Toronto,  Ont.  Born  at  Edinburgh, 
.Scotland,  Sept.  27th,  1888;  Educ,  B.Sc  (Engr'g.),  Edinburgh  University,  1911; 
Assoc.  Mem.  Inst.  CE.,  1914;  1906-10,  pupil  with  Thomas  Mink  &  Son,  Edinburgh; 
1911-12.  rodman,  C.N.R.;  1912-14,  res.  engr.,  C.N.R.;  1914  (July-Dec),  engr.  for 
Hodge  Constrn.  Co.;  1915-19,  overseas.  Can.  Engrs.  (comm'd  1918);  1919  to  date, 
dftsman.,  rly.  dept.,  H.E.P.C.  of  Ontario. 

References:  A.  F.  Stewart,  T.  U.  Fairlie,  H.  Wykes,  J.  C.  Krumm,  A.  H.  Green- 
lees. 

MacKAY— ERNEST  GEORGE,  of  Hamilton.  Ont.  Born  at  Braemar. 
County  of  Oxford.  Aug.  4th,  1888;  Educ,  Grad.  S.P.S.,  1910.  B.A.v'fc,  Univ.  of 
Toronto,  1912,  O.L.S.,  D.L.S.;  1908  (sujmner),  w-ith  J.  W.  Tyrrell,  D.L.S.;  1909 
(summer)  and  1910-11.  transitman  in  charge  of  party.  J.  W.  TjTrell,  D.L..S.,  Manitoba; 
1911  (summer),  in  charge  of  party,  Phillips  Stewart  &  Lee,  Surveyors  Saskatoon; 
1912-14,  member  of  firm,  MacKay,  MacKay  &  Webster,  Hamilton;  1914-19,  over- 
seas; 1919  to  date,  member  of  firm,  MacKay,  MacKay  &  Perrie,  Hamilton. 

References:  C.  H.  Mitchell,  J.  W.  Tyrrell,  W.  B.  Ford,  R,  K.  Palmer,  E.  H. 
Darling,  F.  W.  PauHn.  A.  M.  Jackson. 

MacKAY— JAMES  J.,  of  Hamilton,  Ont.  Born  at  Woodstock  ,Ont.,  Feb.  26th, 
1876;  Educ,  3  yrs.  School  of  Science,  Univ.  of  Toronto,  1899-1902.  O.L.S..  1808;  3  yrs. 
with  city  engr..  Woodstock.  Ont.;  1902.  took  charge  of  gen'l  practice  of  J.W.  iTyrrell 
&  Co.,  Gen'l  City  Surveying,  and  in  1901  became  partner  in  firm  and  continued 
so  until  1911:  1912,  senior  member  of  firm,  MacKay,  MacKay  &  Webster,  (carried 
on  alone  during  war.  partners  overseas).  In  1918  Mr.  Webster  withdrew  from  firm 
and  Mr.  Perrie  taken  in  as  partner;  1911,  organized  MacKay  Paulin  Constrn.  (2)o.. 
later  re-organized  as  The  (Canadian  Engineering  &  Contracting  Co.;  At  present 
president  of  above  company  and  senior  member  of  firm  MacKay,  MacKay  &  Perrie, 
Hamilton.  Ont. 

References:  J.  W.  TjTrell.  F.  W.  Paulin.  E.  H.  Darling.  R.  K.  Palmer.  C.  H. 
Marrs.  E.  L.  Cousins. 

MacLAREN— J.\MES  FERRIS,  of  Toronto.  Ont.  Born  at  Ingersoll.  Ont., 
March  Sth.  1892;  Educ.  Technical  High  School  and  correspondence  courses  in  math., 
dfting.  and  civil  engr'g.;  1911  (July-Nov.),  instr'man.,  irrigation  sur\'ey.  So,  Alberta 
Land  &  Irrigation  Co.;  1912  (Apr. -Oct.),  dftsman  &  instr'man.,  power  house  erection, 
Quebec  City;  1912-13.  dftsman..  Hazel  &  Whipple,  Toronto  office;  1913-14,  asst.  engr., 
water  supply  section,  Dept.  of  Works,  Toronto;  1914-15,  supt.  of  constrn.,  new 
pumping  station,  Toronto  Water  Works;  1916-19,  overseas;  1919  to  date,  asst.  engr. 
on  w-ater  w-orks  design  and  constrn.,  Dept.  of  Works,  Toronto. 

References:  G.  G.  Powell.  J.  Milne.  C.  L.  Fellowes,  W.R.Worthington,  I.  H.  Nevitt. 

MacROSTIE— NORMAN  BARRY,  of  Ottawa,  Ont.  Born  at  Metcalfe,  Ont., 
.Ian.  14th.  1885;  Educ,  B.Sc,  (Civil),  1911,  B.A.,  1912,  Queen's  Univ.,  D.L.S.  1913, 
O.L.S.  1914;  1909  (summer),  rodman.  city  engr's.  office.  Ottawa;  1910  (summer), 
ass't.  on  location  survey.  Morrisburg  &  Ottawa  Electric  Rly.;  1911  (May-Nov.), 
asst.  to  P.  R.  A.  Bélanger.  D.L.S..  in  charge  of  field  work;  1913  (Mar.  and  Apr.), 
with  J,  B.  McRae,  consltg.  Engr,  Ottawa;  1913-16,  asst.  roadway  engr,  engr.  in 
charge  of  special  work  and  city  surveyor.  City  of  Ottawa:  1916-18,  gauge  examiner, 
under  Capt.  R.  J.  Durley;  1918-19,  Lieut.  Can.  Engrs.;  1919  to  date,  member  of 
firm  Lewis  &  MacRostie,  Civil  Engrs.  and  Surveyors,  Ottawa. 

References:  F.  B.  Brown.  J.  B.  McRae,  A.  F.  Macallum,  A.  Macphai],  W.  F.  M. 
Bryce,  F.  C.  Askwith,  J.  L.  Busfield. 

MARCK— JOHN  ALPHONSE,  of  Hamilton.  Ont.  Born  at  Hamilton,  Oct. 
22nd,  1892;  Educ,  3  yrs.  Technical  School,  Hamilton;  1910-14,  with  J.  J.  MacKay, 
Civil  Engr..  Hamilton;  1915,  citv  engrs.  Ofiice,  Hamilton;  1916-17,  landscape  engr., 
Toronto;  1917;19,  with  Steel  Co.  of  Canada,  Hamilton;  1919-20,  bridge  constrn. 
etc.,  San  Domingo;  At  present,  civil  engr.,  Steel  Co.  of  Canada,  Hamilton. 

References:  C.  F.  Whitton,  E.  R.  Gray,  F.  W.  Paulin.  J.  B,  Nicholson,  F.  R. 

Adelhelm. 

MARSHALL— SAMUEL  ALLAN,  of  Hamilton.  Ont.  Born  at  Snelgrove.  Ont., 
Sept.  5th,  18S0;  Educ,  Grad.  S.P.S.,  Univ.  of  Toronto,  1907;  1906  (4  mos.),  mach. 
shop,  round  house,  Bayne  City,  Mich.;  1907  (6  mos.),  Hamilton  Bridge  Works  Co., 
on  assembling  steel  work,  also  6  mos.  in  drawing  office;  1909-19,  draw-ing  office. 
Dominion  Bridge  Co.,  Lachine,  checking  etc.;  At  present  checker  in  drawing  office, 
Hamilton  Bridge  Works  Co.,  Hamilton. 

References:  R.  K.  Palmer.  J.  A.  McFarlane,  è.  H.  Marrs,  D.  C.  Tennant,  A. 
Peden,  Jr.,  F.  P.  Shearwood. 

MARTIN— FRANK  HENRY,  of  Winnipeg,  Man.  Born  at  Nanuet.  N.Y., 
Dec  2nd,  1881;  Educ,  Private  study  of  math,  and  mech.  engr.;  1898-1901.  ap'ticeship 
with  Dexter  Folder  Co.,  Pearl.  N.Y.  ;  1901-03,  dftsman.,  American  Smelting  &  Refiner}- 
Co.,  Perth  Ambov,  N.J.;  1903-04,  engr'g.  dftsman..  De  La  Mar  Copper  Works. 
Cartaret.  N.J.;  1904-05.  engr'g.  dftsman..  F.  S.  Pearson.  Dr.  Sc.  New  York;  1905 
(.\pr.-Nov.),  asst.  to  ch.  dftsman..  Tennessee  Copper  Co..  Copper  Hill.  Tenn.;  190M)6, 
in  charge  of  tech.  dept.,  Rio  Janeiro  Tramway,  Light  &  Power  Co.,  Brazil;  1906-09, 
ch.  dftsman.  Electric  Development  Co.  of  Ontario,  IViagara  Falls,  Ont.;  1909  (Apr.- 
,Sept.).  in  engr'g.  office.  F.  S.  Pearson,  Dr.  Sc.  New  York:  1909-10.  engr'g.  dent., 
Ontario  Power  Co..  Niagara  Falls.  Ont.;  1910-12.  asst.  res.  engr.,  Toronto  Power  (Jo., 
Niagara  Falls,  Ont.;  1912-14.  supt.  of  above  company;  1914-16,  designing  engr.. 
Winnipeg  River  Power  Co..  Winnipeg:  1916-19,  designing  engr.  and  ch.  engr.,  for 
Willis  &  .Adams,  Consltg.  &  Constructing  Engrs.,  Niagara  Falls,  N.Y.;  July  1917 
organized  the  'Martin  Engr'g.  Corpn.';  1919  to  date,  designing  engr.,  Winnipeg 
River  Power  Co.,  Winnipeg. 

References:  J.  B.  Challies.  G.  L.  Guy.  J.  M.  Leamy,  W.  M.  Scott,  R.  S.  Lea. 
F.  A,  Gaby,  M.  V.  Sauer,  H.  G.  Acres. 

McCABE— MICHAEL  ANDREW,  of  Moncton,  N.B.  Born  at  Newcastle, 
N.B.,  Aug.  9th.  1894;  Educ,  1  yr.  Arts,  IK  yrs.  engr'g.,  St.  Francois  Xavier  College, 
Antigonish:  1^  yrs.  rodman,  C.N.R.  (prior  to  enlistment);  1916-19,  overseas:  1919, 
rodman,  C.X.R.;  1920,  Dftsman.,  bridge  dept.,  C.N.R. 

References:  W.  A.  Duff.  R.  J.  .\nderson,  J.  Whitelaw,  M.  J.  Mtjrphy,  S.  B.  Wasa, 
J.  G.  Dryden. 
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McCllKAIlY     JAMi:S   WAM.ACi:.   of    Montrent.    Que- 
Miut  ,   Mity    Itttli.   INS:i.  I'Miic  .  'J  yrn    Wmlfv  ( 'ullrai*.  Wiiint|H'f{:  A  nrnm 


Horn  nt  Wlnnlp**». 
Miut  ,  Mity  Itttli.  )NS:i.  I'J.liic  .  J  yrn  Winlfv  t  ullrai*.  Wiiint|H'f{:  A  nrnmtliR  on  U  I.  H 
i!k  lilt   lluuiiilurv  :  1\)U1.  rotlnuui  on  lorittinn  it  roimtrn.  for  Hoo  l.inr,  Miniimotii,  T  H  A., 


1U(VV-<MK  trnnNltninn  on  prrlhn  A  lorutinii  with  N  T.C  l(y  :  liH>7-0H.  trnniilf  iniin. 
CI.T.ÏV,  I'rin.o  Hu|M'rt;  llttMl,  ruuit  onjir  .  (IT  IV  Townwiln.  I'rliKo  Uuport;  WHiy-lJ. 
trnnNitninn,  lonttlnu  »nil  rrit  rniir  ,  (*  N  H  ,  MC;  1I>12-K1,  loriitlnu  cnur.  on  IliKti 
Uivrr  ik  II  II. Uv.  ('nlK»ry.  Alt»  ;  10I4>1H,  ovnrarnn  «nt  engr.,  Ciin.  illy.  Troopii; 
1U11)  to  Jiinr  llVjO.  DHOK  :  At  itn^nnnt  tmnt  mur,  Nova  Scotia  lli«hwayN,  on 
BpoomI  invf^MtiiiAtioit  work  under  U.  Jlillinan. 

Uor«ron<>oii:  C  I..  Hpnoy.  N.  J.  0«ilvle,  W.  O.  Swan.  N.  B.  MacTasgart,  D.  A. 
IJvingiitun.  K.  r.rll.  Tnit. 

MrCIM-IVUAY  -CHAULKS  AIXAN.  of  Now  WmI minuter.  DC.  Horn  nt 
OttHW».  Ont..  AuK.  tltb.  18WH;  Kdur  ,  B  flc.  Ijupcn'n  Univ..  lOHl;  ono  yenr  on  motor 
inntiiirn.,  (ti'o  ('.  lltnton  A  Co  ,  \'nnrouvrr;  1)  mon.  rontrnctintt  «m  houno  wirins. 
New  Wcdtiniiintnr.  B  C. ;  0  nioa.  dftiininn.,  (M'.K  .  Vnnrotivrr;  11)12-13.  ol>iHTvi>r, 
Alnnkn  Boundry  tiurvry,  i^oni  (îovt  ;  11)11-1.').  luwt  eirot'l.  ensr.  &  Siipt.  of  inHlitU'n. 
and  nprnitinii  of  rlopt'l.  e<iutpiiH'nt  iit  Ilrdifiii  tnui  Vt  Nrlnon  for  Urpt.  Ulyi-  A 
CnnnN,  I1»I(1-IS.  rico'l.  onur  .  Shuwiinijiin  Wiitrr  Ac  I'owcr  Co.;  IDIU  (Apr. -Oct.) 
iind  11)20  (April-Oct.).  olworvcr,  tlemictic  Survey  of  Cunudn,  Ottaw». 

nefi-rence»;  J.  Mnrphy.  D.  W.  McLnchlan.  N.  J.  Ogi!vic,  G.  H.  McCallum. 
A.  Mncphnil.  W.  V.  Wilgur.  J.  C.  Smith. 

McGUINNKSS— THOMAS,  of  Rrgina.  Sa»k.  Born  at  Wrexham.  Wales. 
Hoc.  21«t,  ISSl;  Kdup.,  1.S1>7-01>,  oventnn  clnBHOH,  Science  A  Arts  School,  Wrexham; 
1807  98,  bliln.  ap'tii'o;  Ap'tice.  engr'n  «hops.  Grout  Centrnl  lïniiwav  nnd  Wrexham, 
Mold  &  Conway's  Quay  Hailway,  Wrexham;  IlK)lî-07,  with  H.  W.  Bhickwcll  A  Co., 
Eloct'l  li^nsrs  ,  London,  Kniiliind,  in  charge  of  vurious  works;  Iî>07-12.  clcctrolvwis 
insp'r..  City  of  WiitiiipcK.  in  clmrfco  of  all  return  circuits  A  testing.  AUo  complet ing 
aspecial  survey  for  Prof.  Ilerdt;  I'Jl-l-lti.  Ren'l  foreman  on  constrn.  A  mtcc.  of  trolley 
wires,  etc..  City  of  Uogina  Street  Kailwiiy  Dept.;  1916-10.  overseas  with  CUT; 
1919  to  date,  asst,  supt..  City  of  Ucgina  Street  Itnilway  Dept. 

References:  L.  A.  Thornton.  L.  A.  Hordt.  D.  W.  Houston.  G-  L.  Guy.  D.  A.  U. 
McCanuel. 

McINTEE— ARTHUR,  of  Toronto.  Ont.  Born  at  Glasgow.  Scotland.  Feb. 
4th,  1SS2:  Educ.  Ghisgow  A  West  of  Scotland  Technical  College;  1897-1111)8.  ap'tice 
and  aâst.  engr.,  Glasgow.  Barrhead  A  Kilmarnock  and  Glasgow  A  Paisley  Joint 
Hlys.;  1908  (Sept. -Oct  ).  cost  clerk.  Tompson  A  Reid.  T.C.Ry.;  1908-14.  rodman. 
dftjtman.  tranaitman  A  res.  engr.  on  mtce.  A  constrn..  C.P.R.;  1914-15.  gen'l  inspector 
A  acting  ch.  engr.  Glengarry  A  Stormont  Rly..  Ont.;  1916-19,  overseaa.  Can.  Engrs.; 
Wl9  to  date.  Ueld  dftsman.,  H.E.P.C.  of  Ontario. 

References:  E.  T.  Agate.  C.  T.  DcLamcrc,  K.  Wcatherbe,  C  W.  P.  Ramsey, 
C.  L.  Hervey. 

McLEISH— ROBERT  GRAHAM  HAMILTON,  of  St.  Catharines.  Ont. 
Born  at  Glasgow  Scotland.  Aug  Sth,  1S98;  Educ,  2  yrs.  Khaki  College  (overseas). 
6  mos.  vocational  course.  Queen's  Univ.;  2  yrs.  jr.  dftsman.,  C.G.E.Co.,  Pcterboro; 
At  present  dftsman.,  H.E.P.C.  of  Ontario. 

References:  J.  A.  G.  Goulet,  E.  M.  Wynn,  L.L.Gisborne,  J.  M.  Morton,  R.  P. 
Johnson. 

McLENNAN— COLIN  CAMPBELL,  of  Toronto.  Ont.  Born  at  Port  Arthur. 
Ont.,  April  5th.  1S81;  Educ.  Grad.  R.M.C..  Kingston.  1901.  Lieut.  4Sth  Bengal 
Pioneers.  1901-07;  1909-13.  asst.  engr.,  H.E.P.C.  of  Ontario  on  field  surveys  etc.; 
1913-16,  dist.  hydrometric  engr.,  at  Kenora  &  Ottawa;  1916  to  date,  hydrometric 
engr.,  H.E.P.C.  of  Ontario. 

References:  F.  A.  Gaby,  H.  G.  Acres,  T.  H.  Hogg,  M.  V.  Sauer,  J.  B.  ChalUes, 
G.  H.  Ferguson. 

McMillan— HERBET  WILLIAM,  of  Lachine.  Que.  Born  at  Lachine. 
July  31st.  18S4;  Educ.  LCS.  (bridge  engr'g);  Up  until  1905,  supt.  office  &  shop 
inspection.  Dominion  Bridge  Co.;  1905-06.  inspection  work,  Vautlet  A  St.  George 
Inspection  Co.;  1907-12.  bridge  inspector,  C.P.R.;  1913.  supt.  of  inspection.  Eastern 
Lines,  Bridge  Dept-,  C.P.R.;  6  mos.,  chief  shop  inspector,  St.  LawTence  Bridge  Co.; 
1914-16.  chief  shop  inspector  and  chief  field  inspector  on  Quebec  Bridge;  1917-19, 
chief  inspector  A  asst.  mech.  supt.,  Dominion  Bridge  Co.;  At  present.  Works  Supt., 
Dominion  Bridge  Co.,  Lachine. 

References:  P.  Johnson,  G.  H.  Duggan,  F.  C.  McMath,  C.  N.  Monsarrat,  P.  B. 
Motley.  G.  F.  Porter,  F.  P.  Shearwood. 

MEDLEX— EDWARD  MONTAGU,  of  Hamilton.  Ont.  Born  at  Halifax. 
N.S.,  Nov.  llth,  1891;  Educ,  3  yrs.  Queen's  Univ.;  1909  (summer),  rodman  and 
instr'man.  Govt  survey:  1910  (summer),  drill-helper,  Helen  Mine:  1911-14,  (-\çr.- 
Sept.).  instr'mati  and  making  maps  for  magnetometric  survey  of  Moud  Nickel  Co.; 
1914-19,  overseas.  Can.  Engrs..  From  Sept  1919  in  charge  of  engrs  training  at  Can. 
Engrs  Depot.  France;  April  1920  to  date,  dftsman,  Hamilton  Bridge  Works  Co. 
Ltd.,  Hamilton. 

References:  H.  L.  Malcolm.  H.  R.  Lordly,  D.  S.  Ellis,  J.  A.  McFarlane.  H.  B. 
Stuart. 

O'BRIEN— JOHN  EDWIN,  of  Toronto,  Ont.  Born  at  Pembroke.  Ont., 
Feb.  8th.  1896;  Educ,  B.A.Sc,  Univ.  of  Toronto.  1917;  1  summer,  asst.  engr..  D.P.W., 
Toronto  Harbour  Breakwater  Constrn.;  1  year,  surveying.  Dept.  of  Mines;  I  year, 
2nd  asst-,  D.L.S.,  Peace  River  District;  1917  (4  mos.).  engr.  with  Fegles  Bellows, 
Port  Arthur;  1919-20.  engr.  for  J.  V.  Gray  Construction  Co.,  Toronto,  and  at  present 
purchasing  agent  for  same  firm. 

References:  C  R.  Young,  P.  Gillespie,  F.  S.  Milligan.  R.  O.  Wynne-Roberts, 
W.  W.  Gunn.  N.  L.  Crosbie.  R.  G.  Bangs.  A.  Gibson. 

PATTERSON— EDWARD  GEORGE,  of  Peterboro,  Ont.  Born  at  St.  Catha- 
rines, Ont.  March  20th.  1866;  Educ,  Collegiate  Institute;  29  years  with  Canadian 
General  Electric  Co..  20  years  as  manager  of  Peterboro  works. 

References;  L.  DeW.  Magie.  P.  P.  Westbye,  J.  A.  G.  Goulet,  P.  L.  Allison, 
V.  S.  Foeter,  B.  L.  Banns,  A.  L.  Killaly,  G.  R.  Langley. 


PKItHY     OÏ  IVEIt    MOWAT.  «f  W.h.iiior,  Ont  va    Ont. 

Frli    l-lth.  IHMft;  Kduc  ,  HHr    Qufrn'ii  liiiv  ,  lUflU;  2  "  .(.CPU 

AiiKim  NhfMi*;  lUUtMO.  nncr'g  drpt  .  Toronto  Kl«rlnr  1..^.,.  -.  ,  ...,  .  ,  «njcr ,  for 
Hntith  KrrryA  (>'hiu}o.  Toronto;  I9|.'i-:W,  on«r.  tn  full  nharfi;  of  (iaaisn  vie.  Wiiukor 
Ilydro-Klrrtno  Hyfttem.  aiul  ou  compilation  uigr.  in  full  chnrgr 


Uttfi'rnnroa:  \l.  ïi    R.  Crnia,  W    J.  Forh 
M.  E    Brian. 


k-Mitchell.  A.  J.  Ht«veM.  II.  Thorn«, 


PAHKKR      THOMAS  WINT  WKIU.  of  .\f.,ntr«-al.  Que 
Hrotlnnd.  S«>pt.  2()th,  IHHA;  Kduc  .  Koyal  Terhniral  C'iIIt'- 
I.(M:  .  England.  1910;  lUOI-Oi),  nupil  in  city  ongr'N  nthn-.  '  ' 
in  city  r'niir'n  oflir»*,  ftliuigow:  11(11  '2  ntim  »,  inntr'mnri 
1911-12,  dftitninn  .  city  cngr'n  uiliro,   I'rinrr  lluji 
on  layout  f»f  new  tcrminaln 
1916,  rngr'r*  fdriri*.  Atrhi 
CUT.,  and  Lieut,  RE  ; 

Refprrnccd:  A.   D,  Swan.  J.   McGregor.  C.   Brackcnridge,  W.  I.  Biabop.  J.  T. 
Farmer,  T.  W.  Hurvie. 


UJHTl  i    I' 

Prinro  Ituftert;  1912-15,  tv  ' 

Atrhi»on.  T(»peko  A  Kiintu  F«;  Itly 
At  pr<»unt  uut.  to  A.  D.  .Swin 


Horn  At  Dumbarton, 

;lfi»£ow    A*mnf    Mern. 

■  "V 

ty; 

I'rifi'c  ll'jpert; 
'  16-10.  overMfSJi, 


POOLE— ERNEST  EDWARD,  of  Retina,  flank.  Born  at  Cardiun.  P.E.I.. 
Oct.  18th.  18R3;  Educ,  I.C.S.;  1902-05.  foreman  and  supt  ,  concrete  and  bidg  confltm. 
etc:  IftOtt  to  date,  contracting  and  engr'g  ba  follows.  1906,  Martin  A  Poole,  1907, 
Poole  A  Bruce,  1907-13.  E.  E.  I'oole.  1911-20.  Poole  Constrn  Co.  Ltd..  and  at  proient 
Pre».  A  Mgr.,  of  last  mentioned  company. 

References:  J.  H.  Puntin.  J.  N.  dcStein.  E.  G.  W,  Montgomery,  E  A.  Markham. 
A.  J.  Mcpherson.  H.  G.  McVean.  U.  A.  Mackay. 

POPE— CHARLES  ARTHUR,  of  Calgary.  Alta.  Born  at  Winnipeg.  Man  , 
June  12th,  1888;  Educ,  1  year  Science  McGill  I'niv.,  1907-OS;  1908-10.  dftsman. 
rodman,  on  rly.  constrn.  ana  location:  1910-15.  ch.  dftuman..  C.P.R.  Conatrn  Dept.. 
Alta.  A  B.C.;  1915-17.  concrete  inspector,  and  instr'man,  Connaught  Tunnel;  1917- 
18.  instr'man.,  C.P.R.;  1918-20.  dftaman  and  asst.  engr..  Alberta  Flour  Mills  Ltd.. 
Ciilgary;  May  1920  to  date,  concrete  iDSx>ector.  C.P.R. ,  D.N.R.,  Tabcr  Irrigation 
District. 

References:  W.  A.  James.  J.  R.  C.  Macredie.  F.  W.  Alexander,  A.  Ingraham, 
G.  P.  F.  Bocse.  H,  W.  Tye.  T.  Lees. 

PORTER— THOMAS  HENRY,  of  Portage  la  Prairie  Man.     Born  at  Studley. 

England.  April  1 2th,  1878;  Educ.  Birmingham  Technical  College;  2  yn  hydrauUc 
dept..  Tang  A  Birney;  2  yrs.  Birmingham  Water  Works  as  inspector,  and  aast.  road 
engr.,  Warwickshire  County  Council;  1907-09.  water  works  engr..  Yorkton;  190&-16, 
contracting;  191G-19.  machinist,  Vulcan  A  Canadian  Pacific;  1919  to  date,  city  engr.. 
Portage  la  Prairie,  Man. 

References:  W.  M.  Scott.  D.  I..  McLean,  A.  Findlay.  J.  Veitch,  P.  Burke-Gaffney, 
H.  S.  Cameron. 

PULLAR— JAMES,  of  Moncton.  N.B.  Born  at  Dundee.  Scotland,  Dec.  22nd, 
1888;  Educ,  Dundee  Technical  School;  1904-10.  articled  ap'tice  and  dftsman,  to 
DaWd  Smart,  Architect  A  Surveyor,  Perth,  Scotland;  1910-12.  arch,  dftsman.  White, 
Sherbrooke,  Que.,  and  Peden  A  McLaren.  Montreal;  1913-15,  arch'l  dftsman..  C.P.R-: 
1915-17,  arch'l  dftsman..  C.G.R.;  1917-19,  overseas;  At  present  architect,  dftsman.. 
A  designer,  C.N.R.,  Moncton. 

References:  W.  A.  Duff,  H.  J.  Crudge,  F.  B.  Tapley.  C  B.  Brown,  S.  B.  Wass. 
F.  B.  Fripp. 

REDING— THOMAS  AUGUSTINE,  of  Hamilton.  Ont.  Born  at  Ancaster 
Ont.,  Dec  31st.  1894:  Educ.  Technical  Course.  Hamilton  Collegiate.  A.CS.  Course 
in  civil  engr'g  ;  1913  (Apr.-Aug.).  rodman.  MacKay,  MacKay  A  Webster,  Hamilton: 
1914  (Aug. -Dec),  with  A.  M.  Jackson,  OL.S.;  1915  to  '17.  rodman  and  in  charge  of 
survey  party.  MacKay.  MacKay  A  Webster;  1917-18.  instr'man  on  constrn..  Toronto 
Hamilton  A  Buffalo  Rly.;  191S-19,  overseas.  Can.  Engrs.;  1919  to  date,  wth  MacKay, 
MacKay  &  Perrie,  Hamilton. 

References:  R.  L.  Latham.  A.  M.  Jackson,  W.  B.  Ford,  F.  W.  Paulin,  E.  R.  Gray. 

RICHARDSON— ARTHUR  BEAMER,  of  Toronto.  Ont.  Born  at  Walkerton, 
Ont-,  Oct.  4th.  1SS4;  Educ,  2  yrs.  S.P.S..  Univ.  of  Toronto;  15  mos.  mach.  shop. 
Cowan  A  Co.,  Gait.  Ont.;  4  yrs.  dfting  room,  Canadian  Bridge  Co.;  3  yrs.  Canada 
Foundry  Co.;  3H  yrs-  St.  Lawrence  Bridge  Co.;  1  yr.  Toronto  office.  Graham.  Ander- 
son. Probst  A  White,  of  Chicago,  on  design  of  three  large  stores  etc.;  3  yrs.  asst.  to 
chief  dftsman.,  and  at  present  checker  in  dfting  office,  Dominion  Bridge  Co.,  Toronto. 

References:  G.  F.  Porter.  E.  S.  Mattice.  J.  W.  Moffat,  A-  H.  Harkness,  J.  W. 
Smith,  G.  E.  Evans.  W.  W.  Gunn.  J.  G.  Jack. 

ROBERTS — CHARLES  DRURY.  of  Toronto.  Ont.  Born  at  St.  Ives,  England, 
Aug.  17th.  1877;  Educ,  Glasgow  A  West  of  Scotland  Technical  Institute.  Engr'g., 
Oudle  School,  1S96;  Assoc  Member  Inst,  of  Mech.  Engrs..  London,  England;  1896- 
1900.  premium  pupil.  Fielding  A  Piatt.  Gloucester.  England;  1900-01,  designing 
dftsman  with  above  firm;  1901-02.  fitter  and  erector,  London  A  South  Western 
Railway.  London;  1902-07.  dftsman,  Central  South  African  Rlys.,  Pretoria;  (fought 
in  Zulu  Rebellion);  1909-10.  dftsman.  master  car  builder,  C.P.R.,  Angus  Shoi)S. 
Montreal;  1910-20  (with  exception  of  1916-19  when  overseas),  mech'l  and  designing 
engr.,  Dept.  of  Works,  Water  Supply  Section,  City  Hall,  Toronto. 

References:  G.  G  Powell.  J.  Milne,  W.  Gore,  W.  Storrie,  W.  R.  WortWngton, 
C.  L.  Fellowes,  T.  Taylor.  I.  H.  Nevitt,  G.  Phelps. 

ROBERTSON— ROBERT  WALLACE,  of  Hamilton.  Ont.  Born  at  Hamilton. 
Nov.  29th.  1893;  Educ.  Hamilton  Collegiate  Institute;  1913  (Apr.-Dec).  rodman. 
MacKay,  Macl\ay  A  Webster,  Hamilton;  1914-15,  car  serWce  dept.,  Toronto, 
Hamilton  A  Buffalo  Rly.;  1915-19.  overseas,  31st  Bty..  C.F.A.;  1919  to  date.  asst. 
on  gen'l  survey  A  engr'g.  work,  MacKay,  MacKay  A  Perrie.  Hamilton. 

References:  F.  W.  Paulin.  W.  B.  Ford,  E.  R.  Gray.  E.  H.  Darling,  C.  R.  Murdock. 


54 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


ROSS— ARCHIBALD  HOLMES,  of  Montreal.  Que.  Born  at  Pictou.  N.S., 
April  10th,  1868;  Educ  ,  HiRh  School;  1887-1896.  LC.Ry..  shop  &  dfting  office, 
last  3H  yrs.  designing;  1896-98.  works  mgr..  James  Cooper  Mfg.,  Co.  Ltd..  Montreal; 
1898-i905,  designing  engr.,  Laurie  Engr'g  Co.,  Montreal;  1905  to  date,  Ross  &  Greig, 
Consulting  Engineers. 

References:  J.  H.  Hunter,  F.  B.  Brown,  G.  R.  MacLeod,  S.  F.  Rutherford,  R.  E 
Hunter,  R.  A.  Ross. 

ROSS— HENRY  JAMES,  of  Toronto,  Ont.  Born  at  Aberdeen,  Scotland, 
Dec.  25th,  1884;  Educ,  Robert  Gordon's  College  technical  classes;  Articled  pupil 
city  engrs.  office,  Aberdeen;  4  yrs.  raech.  engr'g  training;  1909,  in  charge  of  field 
work,  bridge  section,  city  Engr's  office.  Toronto;  1910,  in  charge  of  field  work,  Toronto 
Main  Drainage,  Adelaide  St.  Section;  1910  to  date,  ass't.  engr.,  in  charge  of  field 
work  &  design  of  casting  in  Water  Main  Extension  Section,  Works  Dept.,  Toronto. 

References:  C.  L.  Fellowes,  J.  Milne,  I.  H.  Ncvitt,  W.  R.  Worthington,  G.  G. 
Powell. 

ROWBOTHAM — ALLAN  EDWARD,  of  Edmonton,  Alta.  Born  at  Wrexham, 
North  Wales,  June  3rd,  1886;  Student  Inst.  CE.;  1902-05,  articled  pupil  to  A.  E. 
Johnson;  1906-09,  asst.  engr.,  Denbighshire  County  Council  &  Wilson  &  Sons,  Rly. 
Contractors;  1909-11,  dftsman  on  prelim,  location  &  inspection  of  piling,  Alberta 
Central  Rly.;  1912,  topog'r  on  survey  of  Brazean  Coal  Claims,  asst.  to  Cautley  & 
Carthew,  Alberta  Land  Surveyors;  1912-13,  topog'r  preHm.  location.  Alberta  Peace 
River  &  Eastern  Rlys.;  1914,  rodman.  Edmonton,  Dunvegan  &  B.C.Ry.;  1914-20, 
overseas,  C.M.R.  &  Major  Royal  Engrs.;  At  present  asst.  to  Major  G.  W.  MacLeod, 
Edmonton. 

References:  G.  W.  MacLeod,  B.  J.  Saunders,  J.  G.  MacGregor,  R.  G.  Dawe,  C.  H. 
Pozer,  W.  F.  Stevenson,  G.  W.  F.  R.  Evans. 

RUTLEY— FREDERICK  GEORGE,  of  Fairvillc,  N.B.  Born  at  Toronto, 
Ont.,  Sept.  2Sth,  1890;  Educ,  B.A.Sc.  Univ.  of  Toronto,  1912;  1911,  engr.,  Jennings 
&  Ross  Ltd.,  Toronto;  1912,  instr'man,  field  survey.  The  Alberta  Interurban  Rly. 
Co.,  Calgary;  1913,  designer  and  field  engr.,  Calgary  Power  Co.  Ltd.;  1915-18,  Lieut., 
Capt.  and  A-Adjutant,  C.E.F.  ;  1914-15  and  1919  to  date,  res.  engr.  on  various  works 
for  "The  Foundation  Co.  Ltd. 

References:  C.  W.  Allen,  R.  E.  Chadwick,  F.  S.  Kuhns,  L.  C.  Jacobs,  G.  L.  Shanks. 

SINCLAIR— ALEXANDER  GIBSON,  of  Edson,  Alta.  Born  at  Biggar, 
Scotland,  July  28th,  1885;  1901-06.  pupilage  in  architecture  with  Trail  &  Stewart, 
Architects  &  Surveyors,  Lanark,  Scotland;  190G-10,  asst.  ch.  dftsman  &  bldg.  insp'r. 
with  above  companj';  1910-14,  ch.  dftsman.,  asst.  engr's  office,  G.T.P.,  Melville, 
Sask.;  1914-19,  overseas,  instructional  officer.  Can.  Pioneers  &  Can.  Mach.  Gnrs.; 
1919  to  date,  instr'man.,  mtce.  of  way,  C.N.R. 

References:  L.  J.  Devereux,  H.  A.  Bowden,  W.  S.  Fetherstonhflugh,  M.  A. 
Burbank,  R.  W.  Ross,  J.  N.  deStein. 

SMITH— FRANK  LAWRENCE,  of  Hamilton,  Ont.  Born  at  Liverpool, 
England,  Dec.  18th,  1890;  Educ,  Special  2  yr.  course  in  CE.  Univ.  of  Liverpool. 
Ist  class  cert.  Board  of  Educ'n.,  London,  England,  in  steam  &  heat  engines  etc.; 
1906-11,  secretary  to  engr'g  dept..  LTniv.  of  Liverpool;  1912,  asst.  to  Dr.  Bengough, 
Liverpool,  as  dftsman  on  special  govt,  research;  1913-20,  dftsman  &  checker.  Dominion 
Bridge  Co.,  Lachine,  loaned  to  consltg.  engr.,  Parhament  Bldgs.,  Ottawa  in  1916 
and  to  U.S.  Shipping  Board  in  1918;  Jan.  1920  to  date,  checker  in  dfting  dept.,  Hamil- 
ton Bridge  Works  Co.,  Hamilton. 

References:  J.  A.  McFarlane,  R.  K.  Palmer,  D.  C  Tennant,  P.  L.  Pratley, 
A.  Peden,  Jr. 

SMITH— GEORGE  ELLIS,  of  Moncton.  N.B.  Born  at  Fredericton.  N.B., 
Nov.  14th,  1889;  Educ,  B.Sc,  Univ.  of  New  Brunswick,  1912;  1908-12,  field  work 
in  conjunction  with  course  in  engr'g.;  1912  (May-Nov.),  rodman,  St.  John  &  Quebec 
Rly.;  1912-14,  instr'man  on  constrn.,  St.  John  &  Quebec  Rly.;  1914-16,  yard  supt.. 
Fraser  Lumber  Co.;  1916-19,  overseas;  1919  to  date,  dftsman.,  ch.  engr's  office,  C.N.R., 
Moncton.     (Member  Assoc,  of  Prof.  Engrs.  of  Prov.  of  New  Brunswick.) 

References:  W.  A.  Duff,  S.  B.  Wass,  E.  G.  Evans,  F.  B.  Fripp,  J.  S.  O'Dwyer, 
J.  M.  Millar,  M.  J.  Murphy. 

SMITH— HUGH  SUTHERLAND,  of  Regina,  Sask.  Born  at  Shelburne,  Ont., 
July  24(h,  1890;  1909-11,  arts  course,  Univ.  of  Sask..  1914-15,  1st  year,  civil  engr'g., 
Univ.  of  Toronto.  2nd  year  work,  Univ.  of  Sask.;  1910-11-12  (summers),  rodman 
&  instr'man  Phillips  Stewart  &  Lee,  Saskatoon;  1913-14  (summers),  inspector  & 
instr'man.,  City  of  Saskatoon;  1915  (May-July),  with  R.  J.  Lecky  Constn.  Co., 
Saskatoon;  1915-19,  overseas;  1919  (Aug.-Dec).  instr'man  and  foreman,  sewer  & 
water  main  constrn..  Saskatoon;  May  1920  to  date,  field  engr..  Sask.,  Water  Supply 
Commission. 

References:  A.  J.  McPherson,  W.  M.  Stewart,  H.  McI.  Weir,  C  J.  Yorath, 
J.  Marshall,  E.  H.  Phillips. 

SMITH- HERBERT  THOMAS,  of  Toronto,  Ont.  Born  at  Norwich,  England, 
Dec  21st.  18S8;  1903-08,  ap'ticeship  marine  engr'g.,  Crabtree  Ltd.,  Gt.  Yarmouth; 
1908-11,  workshop  practice,  turbine  tests  and  adjustments  of  turbine  engines  with 
J.  T.  Thorneycroft  Ltd.,  England,  and  J.  S.  White  Ltd.,  Cowes,  England.  Also 
dock  work  for  Rova!  Mail  Steam  Packet  Co..  Southampton,  England;  Two  years  at 
sea  in  charge  of  electric  &  hydrauUc  plant  for  R.M.S.P.  Co.;  1911-14,  in  charge  of 
misc.  surveys  for  CP.R.;  1915-16.  drawing  office  work.  Curtiss  Aeroplanes;  1916 
(June-Dec),  drawing  office,  Dom.  P.W.D.;  1916  to  date,  dftsman,  H.E.P.C.  of 
Ontario. 

References:  H.  G.  Acres,  T.  H.  Hogg,  A.  E.  Nourse,  H.  F.  Hébert,  R.  Morham, 
R.  M.  Carmichael. 

SMITH— OLIVER,  of  Lindsay,  Ont.  Born  at  Beaverton,  Ont.,  May  22nd, 
1891;  Educ.  Undergrad.  Queen's  Univ.,  Private  study.  O.L.S.,  1910;  1911,  engr'g 
and  surveying  work,  Mond  Nickel  Co..  Coniston,  Ont.;  1911-14.  sewerage  surveys 
etc., for  towns  of  Lindsay,  Port  Hope  and  Midland;  1916,  commenced  practice  as  O.L.S. 
and  municipal  engr.;  1917  to  date,  full  charge  as  town  engr.,  Lindsay,  and  from  1918 
also  county  engr.,  Victoria  County. 

References;  F.  A.  Dallyn,  F.  R.  Wilford,  W.  Chipman,  G.  H.  Frith,  H.  E.  Maple. 


SMITH— P.  M.,  of  Hamilton,  Ont.  Born  at  Rockland,  Mass.,  Nov.  20th, 
1873;  Educ,  B.S.,  Mass.  Inst,  of  Tech.,  1897;  1897-1907.  with  various  engrs.  in  Mass., 
U.S.A.;  1907-15,  supt.  of  mfg.  and  chief  mill  engr-,  Zimmerman  Mfg.  Co..  Hamilton; 
1915-17,  chief  engr.,  T.  Eaton  Co.  Factories;  1917  to  date,  chief  engr.,  W.  J.  West- 
away  Co.  Ltd. 

References:  E.  R.  Gray,  F.  W.  Paulin,  R.  K.  Palmer,  C.  H.  Marrs,  R.  S.  Kelsch, 
R.  L.  Latham,  F.  W.  Hubbard. 

SPENCE— HOWARD  NATHANIEL,  of  St.  Croix.  N.S.  Born  at  St.  Croix, 
June  26th.  1899;  Educ,  3  yrs.  Kings  College.  At  present  attending  N.S.  Technical 
College;  1917  (summer),  rodman  and  recorder,  geol.  survey;  1918,  instr'man  and 
camera  man,  topog'l  survey,  G.S.C,  Brittania  Mines,  Howe  Sound,  B.C.;  1919 
(summer),  ch.  asst.  triang.  survey,  G.S.C;  1920  (summer),  ch.  asst.  Topog'l  survey, 
G.S.C. 

References:  J.  F.  Lumsden,  W.  G.  Hardy,  F.  R.  Faulkner,  R.  L.  Nixon,  I.  P. 
MacNab,  R.  R.  Murray. 

SPRECKLEY— JOHN  ALFRED,  of  Calgary.  Alta.  Born  at  London,  En- 
gland, June  10th.  1875;  Educ,  Assoc  Mem.  Inst.  CE.,  1901,  Professional  CE.  of 
Alta.,  1920;  1896-1903,  asst.  to  city  engr.,  Hereford.  England;  1904-12,  burough 
engr.  &  surveyor,  Ludlow.  England;  1913,  architect's  supt.  of  constrn.,  Ottawa: 
1913-19,  Water  Administration  Engr.,  Dept.  of  Interior,  Ottawa,  and  from  1919 
to  date  at  Calgary,  Alta. 

References:  R.  J.  Burley,  C.  Chambers,  A.  L.  Ford,  G.  N.  Houston,  P.  J.  Jen- 
nings, F.  H.  Peters. 

STEDMAN— ERNEST  WALTER,  of  Ottawa,  Ont.  Born  at  Mailing,  Kent, 
England,  July  21st,  1888;  Educ,  Assoc,  of  Royal  College  of  Science.  London,  Eng- 
land, 1910.  Whitworth  Exhibition  1907.  Whitworth  Scholar  1910.  Bayliss  Prize  at 
Inst,  of  Civil  Engrs.  Exam.  1910.  A.M.I.CE.  1910-11.  special  course  at  Central 
Technical  College,  London;  1903-07,  ap'ticeship  H.M.  Dockyard,  Sheerneae,  England; 
1911-12,  dftsman.,  J.  I.  Thornycroft  &  Co.,  Southampton,  England,  and  (evenings) 
lecturer,  mech.  engr'g.  Hartley  University;  1912-13,  asst.  engr.,  Sturtevant  Engr'g 
Co.,  London;  1914-19.  tech.  officer.  Naval  Air  Service  &  R.A.F.  on  design,  constrn. 
etc.  of  aircraft.  Deputy  asst.  controller  for  design  Dept.  Air  Ministry.  Also  CO. 
No.  4  Aeroplane  Supply  Dept ,  France;  1919-20.  chief  of  tech.  stafl.  Handley  Page 
Ltd.,  London,  Eng.  :  At  present.  Director,  Technical  Section,  Air  Board,  Ottawa. 

References:  R.  J.  Durley,  J.  A.  Wilson,  R.  H.  Mulock,  C.  P.  Edwards,  F.  C. 
Higgins. 

SWORD— ARTHUR  D.,  of  Toronto,  Ont.  Born  at  Toronto,  April  14th,  18.S8; 
Educ,  B.A.Sc,  Univ.  of  "Toronto,  1911;  1911-14,  reinforced  concrete  design  with 
C.  W.  Noble,  "Toronto:  1915,  instr'man.,  Toronto-Hamilton  Highway  Commission; 
1916-18,  shell  testing  with  R.  J.  Marshall,  Toronto;  1919-20,  constrn.  supt.,  Canadian 
Mill  Products;  1920  (5  mos.),  reinforced  concrete  design,  W.  J.  Westaway  Co., 
Hamilton. 

References:  J.  Erskine,  A.  E.  Nourse,  F.  T.  Nichols,  C  P.  VanNorman. 

THEAKSTON— HAROLD  RAYMOND,  of  Halifax,  N.S.  Born  at  Moncton, 
Vt.,  U.S.A.,  May  11th,  1895;  Educ,  2  yrs.  engr'g.  Dalhousie  Univ.,  1  yr.  Mining, 
N.S.  Tech.  Coll.;  4  yrs.  C.E.F.,  Lieut,  and  Adjutant;  1920  (summer),  N.S.  Steel 
&  Coal  Co.,  Wabana,  Nfld.,  six  weeks  acting  engr.;  At  present  in  final  year  N.S. 
Tech.  College. 

References:  F.  R.  Faulkner,  J.  F.  Lumsden,  F.  A.  Bowman,  I.  P.  MacNab, 
R.  R.  Murray,  C.  B.  Archibald,  J.  B.  Gilliatt. 

TITUS— HARRISON  BURRELL,  of  Moncton,  N.B.  Born  at  Digby,  N.S., 
Oct.  27th,  1892;  Educ,  Engr'g  Diploma,  Mt.  Allison  Univ.,  1914;  Grad.  Can.  School 
Mil.  Engr'g.,  Seaforth,  England;  1913  (June-Dec),  on  Car  Ferry  Terminal,  Cape 
Tormentine,  N.B.;  1914-15.  dftsman  on  above;  1915-19,  overseas,  officer  C.E.F.; 
1919  to  date,  transitman  and  concrete  inspector. 

References:  E.  G.  Evans,  S.  B.  Wass,  F.  B.  Fripp,  W.  A.  Duff,  M.  J.  Murphy. 

TROST — PAUL  ANTHONY,  of  West  Hoboken,  N.J.,  U.S.A.  Born  at  Jersey 
City.  March  9th,  1877;  Educ  ,  6  mos.  U.S.  Naval  Academy;  1893-98,  private  study 
while  with  various  architects  and  engrs.;  1898-1901.  with  International  Paper  Co. 
as  field  asst.  to  divn.  engr.  on  plant  upkeep,  etc.;  1901-02.  in  map  business;  1902 
(Mar.-Nov.),  dftsman  for  Geo.  F.  Hardy;  1902-03.  surveys  &  designs  for  water 
power  &  paper  mill  for  Ryegate  Paper  Co.,  Ryegate,  Vt.;  1903-18.  with  Geo.  F. 
Hardy  as  dftsman.  designing  engr.,  field  engr.  and  office  asst.;  1918-19.  asst.  mgr. 
and  mgr..  New  York  District  Production  Division  Emergency  Fleet  Corps;  1919 
to  date,  office  asst.,  with  Geo.  F.  Hardy,  Consltg.  Engr. 

References:  G.  F.  Hardy,  M.  J.  Leahy,  C  A.  Waterous,  E.  S.  Mattice.  W.  I. 
Bishop,  H.  A.  Morrow,  J.  O.  Bonin,  L.  B.  Kingston. 

TURNER— MYRON  WILLIAM,  of  Fort  William,  Ont.  Born  at  Long  Island. 
Kansas.  U.S.A.,  Jan.  2nd.  1884;  Educ..  Ci\'il  Engr.,  Cornell  Univ.,  1911;  1905  (sum- 
mer), rodman  on  irrigation  survey.  Tri-State  Land  Co.,  in  Western  Nebraska;  1910 
(summer),  revision  of  Crandhall  &  Barnes  "Transition  Curves"  and  computation 
of  all  tables:  1911-15,  levelman.  transitman  &  ass't.  engr..  engr'g  dept..  C.P.R.; 
1915-19,  with  Can.  Explosives  as  super\-isor,  dept.  mech.  supt.  and  asst.  mech.  supt., 
in  charge  of  all  constrn.  work  and  mech.  repairs.;  At  present  asst.  to  engr.  in  charge 
of  constrn.  of  $3.000.000  pulp  &  paper  mill  for  the  Management  Engr'g  &  Develop- 
ment Co.,  Dayton,  Ohio. 

References:  C.  B.  Brown,  S.  B.  McConnell,  D.  A.  Molitor,  D.  G.  Calvert,  H.  R. 
Miles,  J.  W.  McMahon,  H.  T.  Ruhl. 

TYLER — WILLIAM  GR.\NT,  of  Montreal  West.  Que.  Born  at  Montreal. 
Jan.  18th,  1890;  Educ,  B.Sc,  McGill  Univ.,  1914;  1914,  motor  and  transformer  test, 
Canadian  Westinghouse  Co.;  1915-16,  operated  hydro-electric  plant.  Northern 
Ontario  Light  &  Power  Co.;  At  present  cable  engr..  Northern  Electric  Co. 

References:  G.  E.  Templeman,  A.  Peden,  Jr.,  F.  Peden,  N.  L.  Morgan,  A.  J. 
Lawrence,  T.  Eardley-Wilmot. 
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nri.KY  IIH(IINAI.I)  AI.IIKIIT.  o(  I'ort  Arthur.  Ont.  Born  >t  Toronto, 
Out  ,  Jnn  '.'nil.  INIMI;  I'Miir  .  J  yrn  Kiwmllv  •>!  Kngr'i  ,  Itniv  of  Toronto:  IWIU-II, 
ftp'tir*»,  Unwin,  Murphy  A  I'^ton.  l.nn<l  Hurvrvorii.  1'oronln.  nnd  fl  inn»-  ilftjinian 
with  II  li  rrnihifiuit.  rlnur  A  Survpvor.'I'ornnto;  I\lll-I4,  rotliniin.  n^ttrtl  kiN<pt<r.)lfln- 
miiii.  niul  <'hii'(  riork.  LM'.U.;  lUlAlH,  ovrnu<iui:  lUIH  (Apr-July),  U.N.U.,  (J  IMt. 
C^algnry:  lUlK  20,  luist.  luigr.,  coiutrn.  dnpt.,  ('.N.U.,  I'^linonton  ik  Winnipri;  Feb. 
11120  to  ilotr.  iiMt.  rniir..  mtrn.  ili-pt  ,  C.N. It.  I'ort  Arthur,  Unt. 

Uefnr«noM;  I>.  Ililhnan,  A  V  Umlnionil.  A.  J.  (layfor.  If.  It.  Shorwooil,  II.  A. 
QirouHrd,  C.  \.  U*Al>biulip.  J.   r»ria,  C.  F.  Sininniera. 

VIM.ENIOllVK— THOMAS  I.OlH.'l,  of  Chiroutiini,  Qu«.  Born  at  St.  AlphonB», 
Our.,  Si'pt  2nil.  IKMI;  lOiluc,  Clrail.  S  H  8.,  (Iniv.  of  Toronto,  lUOS;  B.8c.,  Laval 
Oniv.:  imiN  (lliucM),  town(>nKr.,Chirouliini:  11108  to  ilnUi,  nut.  to  diat.  ansr  ,  D.P.W., 
Chiroutinti-Sn^uonny  DLMtrict,  anit  at  praacnt  senior  nsst. 

UpfcroncMi:  K.  M.  Cameron,  J.  A.  Claveau.  P.  Gillospie,  J.  A.  Smith.  E.  Lavoie, 
A.  D.  Iluethor. 

WAI.KEK— GEOnC.E  STUART,  of  Kingston.  Ont.  Born  at  Cocanada,  India. 
Aug.  15th,  180.1;  Eduo..  At  present  3rd  year  student  AppliiHl  Science.  Queen's  Univ.; 
4  yrs.  aast.  to  D.L.S.;  3  yrs.  10  mos.,  overseas  with  Can.  Engrs. 

Referonces:  A.  Macphail,  W.  P.  Wilgar.  W.  I,.  Malcolm.  D.  S.  Elli»,  L.  T.  Rutledge. 

WALLACE — DAVID  A.,  of  Montreal,  Quo.  Born  at  Savannah,  Ohio,  July 
12th,  1S84;  Educ  spécial  course  in  civil  en^r'g  Northwestern  Univ.  and  Univ.  of 
Illinoi»,  190246;  1907-08,  supt.  of  constrn.  Frisco  Lines:  1909,  roadma.iter.  Tennessee 
Central  U.Il.;  1910.  asst.  engr.  on  location.  Nasos  Valley  and  Pacific  U.K.  Mexico; 
lull,  roadma-ster,  dcp't  of  constrn..  Ft.  Dodge.  Des  Moines  &  Southern  U.R.;  1912. 
roadmasler.  Central  Vermont  Uly.;  1912-18.  re»,  engr.,  C.P.R.:  19I()-17.  head  of 
divn..  purchasing  dept..  Imperial  Nlunitions  Board  .Ottawa;  1917-18,  Capt.,  Corps 
of  Engra,,  A.E.F.;  1919  with  .\merican  Relief  in  Balkans;  1920.  engr..  Chicago  City 
Railway  Terminal  Commission;  .At  present,  asst.  engr.,  Dept.  RIya.  &  Canals,  G.T.R. 
Arbitration. 

References:  R.  \.  C.  Henry,  F.  W.  Cooper,  M.  A.  Fullington,  J.  M.  R.  Fairbairn, 
A.  C.  MacKensie. 

■•  WILBUR— ARTHUR  WILLARD.  of  Chatham.  B.N.  Born  at  Dorchester, 
N.B.,  March  5th.  18S3:  Educ  .  B.A.I.,  Univ.  of  New  Brunswick,  1905;  1905  to  date, 
as-st.  engr.,  D.P.W.  of  Canada,  Chatham. 

References:  G.  Stead.  G.  E.  Martin.  A.  R.  Crookshank.  F.  G.  Goodspeed,  R.  J.  S. 
Sly,  A.  W.  Gregory,  R.  H.  Emmerson,  W.  R.  Campbell. 

WILSON— HARRY  VANCE,  of  Hamilton,  Ont.  Born  at  Antwerp,  Ohio,  Feb. 
22nd,  1879;  Educ.  CE..  Ohio  Northern  Univ.,  1906;  Previous  to  college  work,  land 
surveying,  road  repairs,  concreteinspection:  1906-07,  detailer  of  struct'l  steel. American 
Bridge  Co..  Ambridge.  Pa.;  190S.  detailer  and  checker.  Hay  Fdy.  &  Iron  Works, 
Newark,  N.J.;  1909,  checker.  Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va.;  1910-18, 
chief  checker  of  bldg.  work,  Hamilton  Bridge  Works  Co.;  1918-19,  master  checker 
of  hull  fittings  &  pipe  work,  American  Inst.  Ship  Bldg.  Corp..  Hog  Island.  Pa.;  1919 
to  date,  in  charge  of  bld«.  dept.  dfting,  Hamilton  Bridge  Works  Co..  as  asst.  to  chief 
dftsman. 

References:  J.  A.  McFarlane,  R.  K.  Palmer,  C.  H.  Marrs.  E.  H.  Darling,  J.  G. 
Campbell,  G.  A.  Colhoun. 

WINTER— THOMAS  HINSON,  of  HaUfax.  N.S.  Born  at  St.  John's.  Nfld.. 
Feb.  17th.  1895;  Educ.  At  present  3rd  year  student  civil  engr'g.,  N.S.  Technical 
College;  Summers  1917  and  1919.  cI^tI  engr's  office.  Dominion  Iron  &  Steel  Co., 
Wabana,  Nfld.;  1920  (summer),  instr'man.  Nova  Scotia  Highways  Board. 

References:  F.  R.  Faulkner,  W.  G.  Hardy,  R.  L.  Nison,  J.  W.  Morrison,  J.  F. 
Lumsden. 

YARWOOD— PERCY  FREDERICK  (Capt.  R.E.),  of  Alii,  Alta.  Born  at 
Picton,  Ont..  Feb.  4th,  1893;  Educ,  2nd  year  Applied  Science,  Univ.  of  Alberta. 
1915-16;  1912  (3  mos  ).  rodman,  location  survey,  C.N.R.;  1912-13,  dftsman.  location 
survey.  C.N.R.;  1913  (Feb. -May),  asst.  mining  engr.,  Canmore  Coal  Co..  Canmore. 
Alta.;  1913-15  (summers)  asst.  district  survey  and  engr.  in  Vigreville  District  on 
prov.  road  work;  1917-18.  Capt..  Royal  Engrs..  commanding  detachment  of  Field 
Survey  Compauy,  Royal  Engrs.,  Wounded  191S,  (still  disabled). 


References:  L.  T.  Bray. 
C.  Flint. 


A.  W.  Haddow,  D.  W.  Ritchie.  L.  C.  Charlcsworth, 


FOR  TRANSFER  FROM  THE  CL.ASS  OF  .-ASSOCIATE  MEMBER  TO  TH.\T 
OF  MEMBER 


BKAMIIKN— JAMK.H   nr^iARPE,  of  Outremnnt,  Our      Bom  at  Outremont. 

May  IHth.  IKHI;  Educ  ,  HH«  .  M>-«iill  llnlv  .  P"«-    '■•'•'  *  ((Ml).  el«<-tr..i vi.  ....,.»1 

Light  Heat  A  l'ow>'r  Co  :   lUOI.  elivlrolyaia.  lVat<-r  A  I''  .7. 

deinnmilrBtor.  <'li'.-t"l  engr'g.   .Mr*Jdl  I'liiv  ,  Mtii   We«tl(',  mo 

A  Mfg.  Co  ;  1009  to  date,  consulting  enginc«i,  ;.!....:....;. 

Referoneei'  L  A  Herdt.  R  B.  Kelscb.  R.  A  Ron,  J.  C.  flmlth.  R.  M  WiUon, 
F.  B    Brown.  K    B    Thornton. 

CHADWKK     ItlCHARD  ELLARD   GARDEN,  of  Montreml,  Que.     Bornât 

Toronto.  Ont  ,  Feb  Iflth.  18X5;  Educ  ,  nra<l  with  Honour»  H  PS  .  Univ  of  Toronto. 
190(1;  \W»  Itiuiiinier),  ilftiimnn  ,  f'hadwick  Beckett.  ArchitertJi,  Toronto:  1905  (luin- 
mer),  roiidwiiyn  branch,  city  enitr'ii  oHice.  Toronto;  l'.Htt\  f.Vluy-Aug  ).  with  ffnrr-v  À 
Miller,  (icnl  Contractor»;  1U(XW7.  dftJiman  .  bridge  dipt  .  Canaiia  F'..'  '.I  ; 

1908-09.  partner,  Oiley   A  Chiulwick:  I909-I0.  engr    of  hri.|«e<i  A  I..  •» 

otRrn.  Toronto;  191 1,  «upt    of  constrn  .  Woolworth  Bldg  .  lor  The  I  .., 

New  York;  191I-M.  The  Foundation  Co  Ltd..  .Montreal,  »upt.  on  cori..i-N  .  \  '  ngr. 
in  charge  of  Engr'g  A  estimating  dept.;  I9].'>.  aast  to  gen.  mgr  .  The  Foundation 
Co..  Now  York:  191H.  acting  ch  engr.  with  above  firm;  1917-19.  mgr.  and  1920, 
gen.  mgr..  The  Foundation  Co.  Ltd.,  Montreal 

References:  F.  S.  Keith.  IL  Holgate.  J.  M.  R-  Falrbum.  G.  H.  Duggan,  J.  W. 
Doty,  J.  G.  Sullivan,  C.  N.  Monsarrat. 

DAWES— ANDREW  SIDNEY,  Major,  M.C..  of  Montreal.  Que.  Born  at 
Lachine.  Que..  Deo.  5th.  1888;  Educ.  B  Sc  .  McGill  Univ..  1910;  1907  fsummer), 
with  CPli.:  1910,  ap'ticeship  course,  Canadian  Westinghouse:  1911-12,  mgr.,  Collyer 
A  Brock's  Electrical  Contractor's.  .Saskatoon  office;  1913-15.  designer  of  rcinforc4sd 
concrete  and  estimator  The  .Atlas  Constrn.  O)..  Montreal;  1915-19.  overseas.  Major 
C.F.A.,  Wounded,  Awarded  M.C.;  1919  to  date.  vice-pre«.  and  contracting  engr., 
The  Atlas  Constrn.  Co..  Montreal. 

References:  C.  M.  Morssen.  L.  A.  Amos.  J.  P.  Anglin,  F.  B.  Brown,  E.  G.  M. 
Cape,  W.  D.  Lawrence,  H.  R.  Little.  J.  C.  McDougall,  A.  G.  L.  McNaughton. 

ELLACOTT— CHARLES  HERBERT,  of  Victoria.  B.C  Born  at  London. 
England.  Dec  24th,  1866;  EMuc.  B.Sc.  McGUI  Univ  .  1890;  1887  (summer),  rodman, 
Gatineau  Valley  Rly.;  18JS8  (summer),  instr'man  A  dftsman.,  Joe.  Riclle.  Ntontreal, 
and  in  charge  of  party,  townships  sub-divn.,  Willis  Chipman;  1889,  asst.  engr.. 
Willis  Chipman;  1890,  asst.  engr.  re-measurement.  Fraser  Canyon,  C.R.Ry..  and 
to  J.  H.  Gray:  1891.  asst.  engr..  Govt.  Nor.  Rly.,  Idaho;  1891-93.  in  charge  field  and 
office,  Gore  Burnett  A  Co.,  Victoria,  B.C.  (joined  firm);  1893.  B.C  L.S.  Comm'n.; 
1893-97.  private  practice.  Kasla  A  Roasland.  B.C.;  1898,  surveys  for  Sbawinigan 
Power  development  etc.;  1899,  D.L.S.  Comm'n.;  1899-1901.  private  practice,  Green- 
wood &  Grand  Forks.  B.C.;  1901,  water  conservation  investigations  etc.;  1902, 
drainage  engr  ,  N.W.T.  Go\-t.;  1903,  private  practice,  Regina;  19(>t-05,  asst.  engr., 
C.P.R.  A  C.N.R.;  1907-17,  private  practice,  Victoria,  B.C.;  1918-19.  reclamation 
Service,  Dom.  Gort.;  1919  to  date,  locating  &  asst.  chief  engr.,  Cortez  (5il  Corpn., 
Tampico,  Mexico. 

References:  W.  F.  Tye,  J.  M.  R.  Fairbairn,  W.  P.  Anderson,  W.  I.  Bishop, 
F.  A.  Wilkin,  A.  W.  R.  Wilby,  H.  E.  T.  Haultain,  R.  J.  Burley. 

FOX— CH.ARLES  HARRY,  of  Winnipeg,  Man.  Born  at  Winnipeg,  April  2nd, 
1885;  Educ,  B.Sc  (CE.)  1909,  M.Sc.  1910.  McGill  Univ.;  1902-09  (except  college 
terms),  clerk,  rodman,  transitman,  C.P.R. ;  1910  to  date  (except  1  year  with  CE.), 
with  C.P.R.  as  res.  engr.,  asst.  div.  engr.,  div.  engr..  and  at  present  asst.  dist.  engr. 

References:  J.  G.  Sullivan.  F.  Lee,  J.  C  Holden,  W.  G.  CSiacc,  H.  M.  MacKay, 
W.  J.  Dick,  J.  A.  C  Macredie. 

HORSFALI^— HERBERT,  of  Leaside.  Ont.  Born  at  Sheffield.  England.  Jan. 
27th,  1880;  Educ,  1  yr.  science,  McGill  Univ.;  1905-10,  gen'l  supt..  Dominion  Wire 
Mfg.  Co.,  Lachine;  1910-16,  works  mgr  ,  Canada  Wire  &  Cable  Co..  Toronto;  1916-18, 
works  mgr.,  Leaside  Munitions  Co..  Leaside  &  St.  Catharines  Steel  &  Metal  Co.; 
1919  to  date,  vice-pres.  &  works  mgr.,  Canada  Wire  A  Cable  Co.  Ltd.,  Leaside. 

References:  A.  L.  Mudge,  R.  J.  Durley.  F.  J.  Bell,  J.  B.  Carswell,  W.  A.  Bucke, 
J.  M.  Robertson. 

SILCOX— LEONARD  ERNEST,  of  Winnipeg,  Man.  Bom  at  Pembroke 
Dock,  South  Wales.  April  3rd.  1882;  Educ  .  Llandovey  College.  Wales:  1899-1902, 
articled  pupil  to  Beesley  Son  &  Nichols.  Westminster.  England:  1903  (May-Nov.), 
instr'man  and  res.  engr.  on  Bovne  Marsh  Drainage  Dist.;  1903^6.  topog'r.  leveller 
and  transitman.  G.T.P.  Ry.;  1906-12.  locating  engr..  G.T.PRy.;  1912-16.  locating 
&  divn.  engr..  Hudson  Bay  Ry.;  1916-19.  overseas,  sapper  to  Major,  C.R.T.;  Awarded 
D.S.O.;  1919  to  date,  locating  engr.,  C.N.R..  Western  Lines. 

References:  G.  C  Dunn,  J,  A.  Hesketh,  J.  A.  Heaman.  H.  A.  Dixon,  R.  J.  Gibb, 
C  L.  Hervey. 

STREET— JAMES  CUNARD.  of  Lima,  Peru.  Born  at  Billings  Bridge,  Ont.,  Feb. 
I8t,  1886,  Educ,  B..ASc,  Univ.  of  Toronto.  1911.  O.L.S.  1912;  1905-06.  rodman  C.N.R.; 
1907.  instrman.  Trent  Canal:  1910  and  1911  (summers),  instr'man..  Toronto  Filtration 
Plant;  1913-15.  Mst.  engr..  WeUand  Ship  Canal;  1917,  with  Canadian  Explosives  Ltd., 
Beloeil  Stn.;  1919,  with  Fsaser.Brace  A  Co.,  Turbine  Stn.,  Ont.;  At  present  with  The 
Foundation  Co.,  Lima,  Peru. 

References:  J.  M.  Leamy,  J.  L.  Wcller,  F.  E.  Stems,  W.  H.  SuDiTan,  J.  C.  BaU. 


BARNHILL— BRUNSWICK  EDWARD,  of  Sault  Ste.  Marie.  Ont.  Born  at 
Joggings  Mines.  N.S.,  Sept.  26th,  1880;  Educ.  B.Eng..  King's  College,  1899;  1899- 
1900.  rodman.  instr'man.  and  asst.  to  the  supt.  of  constrn.  during  the  building  of 
Dominion  Iron  A  Steel  Works:  1900-09.  instr'man.  and  since  1906  res.  engr..  G.'T.P. 
Ry.,  Northern  Ontario;  1909  (3  mos.),  locating  engr..  Farmer's  Rly.  Co.,  of  Sask  ; 
1910.  engr..  mtce  of  way,  and  in  charge  of  regrading.  bridges  etc.,  Algoma  Central 
&  Hudson  Bay  Rly.  from  Sault  Ste  Marie  north  120  miles;  1911-16.  divn.  engr.. 
Algoma  Eastern  Rly.;  1916  to  date,  chief  field  engr.,  Algoma  Steel  Corpn.,  Sault 
Ste  Marie. 

References:  R.  S.  McCormick.  A.  .Allaire.  H.  B.  R.  Craig.  C  S.  Gzowski,  Jr., 
J.  S.  H.  Wurtele,  R.  E.  Chadwick,  N.  L.  Somers.  L.  L.  Jacobs. 


FOR  TRANSFER  FROM  CL.iSS  OF  JUNIOR  TO  HIGHER  GRADE 

M.4CKINNON— MURDOCH  ASHLEY,  of  Ottawa.  Ont.  Born  at  Chatham, 
N.B..  May  24th,  1891;  Educ.  B.Sc.  Univ.  of  N.B.,  1913;  1911  (summer).  D.P.W., 
Chatham.  N.B  ;  1912  (summer),  rodman  on  constrn.,  St.  John  Valley  Rly.;  1913 
(May  and  June),  dftsman..  Dominion  Bridge  Co.\  1913  to  date  (with  exception  of 
27  mos.  overseas),  junior  hydrographer.  Hydrographie  Survey.  Ottawa;  1918.  granted 
comm'n  as  Lieut.,  Royal  Naval  Volunteer  Reserve,  attached  to  Hydrographie  Survey, 
Royal  Na^'y,  as  surveying  officer,  1st  class,  until  August  1919. 

References:  W.  J.  Stewart.  H.  G.  Parizeau,  C.  F.  Hanington,  F.  Delaute,  N.  Wilson. 
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MERRYLEES — LOUIS  FRANCIS,  of  Burlington,  Ont.  Born  at  Aberdeen, 
Scotland.  Dec.  7th,  1887;  Educ,  1905-08,  Gordon's  Technical  College,  Aberdeen; 
1905-09,  pupil  to  James  Barron,  M.I. CE.,  Aberdeen;  1905-07,  on  surveys  for  harbour 
constrn.  schemes;  1908,  asst.  to  res.  engr  at  Wick  Harbour,  Scotland:  1908-09.  made 
survey  and  prepared  plans  etc.  for  harbour  project,  Lerwick.  .Shetland;  1909-10, 
instr'man  and  dftsman.  Mason  L.  Brown  &  Co.,  Civil  Engrs.,  and  Landscape  Gar- 
deners, Detroit,  Mich.;  1910-12,  instr'man  on  mtce.,  C.P.R.,  Farnham,  Que  ;  1912-13. 
res.  engr.  on  constrn.  C.N.R.;  1913-14.  employed  by  Board  of  Engrs.,  Quebec  Bridge, 
in  charge  of  constrn.  and  steel  erection  on  south  bank  of  St.  Lawrence;  1914-19, 
overseas.  Capt.  and  Acting  Major.  Royal  Engrs.;  1920  (Jan .-June),  with  Algoma 
Steel  Corpn..  on  constn.  of  mill  at  Sault  Ste  Marie;  1919  (Oct.-Dec).  with  Kipawa 
Co  .  Temiskaming.  Que.;  June  1920  to  date,  with  Dept.  of  Railways  &  Canals  on 
valuation  of  G.T.R. 

References:  J.  M.  R.  Fairbairn,  A.  C.  Fellows.  C.  N.  Monsarrat.  W.  J.  Forbes- 
Mitchell,  J.  Rankin.  F.  S.  Keith.  A.  C.  Mackenzie. 


MIDGLEY— FRANK  HAROLD,  of  Gait.  Ont.  Born  at  Cambuslong,  Scot- 
land, May  26th,  1884;  Educ,  190*06,  evening  classes  West  of  Scotland  Technical 
College,  at  same  time  articled  pupil  to  Nivin  &  Haddin.  CE.  Glasgow;  1906.  asst. 
civil  engr..  with  above  firm;  1906-07.  dftsman..  Dominion  Bridge  Co..  Lachine; 
1907-15.  with  C.P.R..  as  topog'r.,  leveller,  dftsman..  transitman  and  res.  engr.  on 
location  and  constrn.;  1915  to  date,  chief  engr..  Lake  Erie  and  Northern  &  Grand 
River  RIys.,  Gait,  Ont.,  in  charge  of  location  constrn.  and  mtce. 

References:  P.  Johnson,  J.  M.  R.  Fairbairn,  D.  Hillman,  R.  B.  Kenrick,  J.  Haddin. 


PERRIE— WILLIAM  WALLACE,  of  Hamilton.  Ont.  Born  at  Hamilton. 
June  3rd.  1894:  Educ,  private  tuition,  I.C.S.  (civil  engr'g.),  O.L.S.;  3  yrs.  ap'ticeship 
with  James  J  MacKay;  1913,  rodman,  MacKay,  KacMay  &  Webster,  Hamilton; 
1914  (summer),  field  engr..  Wm.  G.  Webster,  sewer  constrn..  City  of  London;  1914-16. 
charge  of  party  and  gen'l  survejang  with  James  J.  MacKay.  O.L.S..  Hamilton:  1917. 
practising  O  L.S.  with  James  J.  MacKay;  191S  to  date,  partner  in  firm  MacKay. 
MacKay  &  Ferrie,  Hamilton. 

References:  F.  W.  Paulin,  W.  B.  Ford,  J.  B.  Nicholson,  E.  R.  Gray.  E.  H.  Darling. 


WALKER— ROY  MATtSHALL  of  Montreal.  Que.  Born  at  Toronto,  Ont., 
Jan.  24th,  1890:  Educ,  B.A.Sc,  Univ.  of  Toronto,  1912;  1910-11,  dftsman..  Dominion 
Bridge  Co,  Montreal:  1911  (Aug.-Oct  ).  on  location  Moose  Jaw  Water  Supply,  for 
Walter  J.  Francis  &  Co.:  1912-14.  asst.  engr.  &  dftsman  with  above  company:  1915 
(Jan.-July).  designing  dftsman,  Riordon  Pulp  &  Paper  Co.;  1915-18,  production 
engr  ,  (Canadian  Explosives,  Ltd.;  1918  to  date,  asst.  engr.  in  charge  of  constrn.  and 
repairs.  Canadian  Explosives.  Ltd. 

References:  W.  J.  Francis.  F.  B.  Brown,  A.  B.  McEwen,  A.  Pcden.  Jr.,  F.  H. 
McKechnie. 

WRIGHT— WILLIAM  GORDON,  of  Montreal,  Que.  Born  at  Montreal, 
May  10th.  1891;  Educ,  Premium  pupil,  J.  &  E.  Hall,  Dartford,  England,  1913. 
Cadet  H.M.S.  Conway,  including  course  in  naval  architecture  .  1908-10  Kent  Council. 
England.  Diploma.  Machine  design  and  constrn..  1914;  1907-08.  dftsman.  Linde 
Canadian  Refrigeration  Co  ;  1913-14.  asst.  erecting  engr..  on  various  shipyards  in 
England,  on  refrigerating  machinery  on  ships  being  built;  1914-15.  machine  designer. 
Linde  Canadian  Refrigeration  Co.;  Asst.  naval  engr..  Dept.  of  Naval  Service,  in 
charge  of  tests  and  constrn.;  Mgr..  Refrigeration  dept.,  John  W.  Ladd  Co..  Detroit. 
Mich.;  In  charge  of  design  and  erection  of  varioxis  refrigeration  plants,  and  of  two 
annealling  furnaces  for  Admiralty;  At  present  Marine  Supt.,  Linde  Canadian  Refri- 
geration Co..  Montreal. 

References:  E.  D.  Lafleur.  L.  A.  Amos,  R.  deB.  Corrivcau,  R.  F.  Uniacke.  J.  L. 
Busfield. 

FOR  TRANSFER  FROM   CLASS  OF  STUDENT  TO   HIGHER  GRADE 

ERRINGTON— CHARLES,  of  Calgary  Alta.  Born  at  North  Shields.  England. 
Nov.  6th,  1899;  Diploma,  Royal  Military  College,  1920;  1919  (summer).  B.C.  land 
survey;  At  present  Hydrometric  Recorder. 

References:  F.  H.  Peters,  F.  K.  Beach,  G.  H.  Whyte,  A.  L.  Ford,  D.  W.  Munn. 

MILLER— ALBERT  SHERMAN,  of  Brighton,  Ont.  Born  at  Smithfield,  Ont., 
Mar.  18th,  1885;  Educ,  B.A.iîc  (Honours).  Univ.  of  Toronto.  1914;  1912  (5  mos.), 
topog'r  &  leveller  on  location  survey,  C.N.R..  transitman  on  Dom.  Go\*t..  land 
survey  Manitoba;  1913  (5  mos.).  and  1914-15.  inspector  on  bridges  <fe  sewers  with 
Frank  Barber;  1915-16.  insp'r..  ch.  insp'r..  dist.  insp'r..  on  munitions  for  Dom.  Govt.; 
1916-17.  res.  engr..  on  constrn.  of  reinforced  concrete  &  mill  constrn.  bidgs.  in  Toronto; 
1917-18.  overseas.  Ist  Bn.  Can.  Rly.  Troops;  1919  to  date,  industrial  engr.,  Dominion 
Canners  Ltd. 

References:  B.  Ripley,  W.  Chipman,  P.  Gillespie,  F.  Barber,  C.  R.  Young, 
T.  R.  Loudon,  E.  R.  Gray. 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Published  Monthly  at  176  Mansfield  Street,  Montreal 

By 

THE      ENGINEERING      INSTITUTE      OF      CANADA 

INCORPORATED    IN    1887    AS 

THE  CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS 


Knterbd   at  ths  Post  Officb,  Montseai,  As  Second  Clabs  Matter 


Volume  IV 


MONTREAL,  FEBRUARY  1921 


Number  2 


Report  of  Council  for  the  Year  Nineteen 
Hundred  and  Twenty 


Last  year's  Council  announced  in  its  annual  report 
that  service  to  the  individual  member  had  been  constantly 
in  the  minds  of  those  guiding  the  destinies  of  The 
Institute.  The  present  Council  has  carried  out  this 
policy  in  the  hope  of  obtaining  definite  results.  The 
suggestions  of  the  Branches  in  this  connection  have  been 
appreciated. 

From  an  historic  viewpoint  the  year  nineteen  hundred 
and  twenty  will  loom  large  in  engineering  records.  The 
discussion  on  legislation  in  nineteen  hundred  and  eighteen, 
the  action  of  The  Institute  in  nineteen  hundred  and  nine- 
teen in  preparing  a  proposed  draft  of  an  Act  to  regulate 
the  practice  of  engineering,  combined  with  the  general 
interest  taken  by  the  various  branches  of  The  Institute 
in  this  subject,  resulted  in  the  passing  of  Acts  establishing 
bodies  of  professional  engineers  and  regulating  the 
profession  in  the  provinces  of  Quebec,  Manitoba, 
Alberta,  British  Columbia,  New  Brunswick  and  Nova 
Scotia,  with  plans  being  made  for  similar  legislation  in 
Saskatchewan  and  Ontario. 

Believing  that  the  status  of  the  profession  depends 
upon  the  status  of  the  individual  the  Council  appointed 
a  Committee  on  Classification  and  Remuneration,  with 
a  view  to  finding  ways  and  means,  if  possible,  of  est- 
ablishing a  better  state  of  affairs,  particularly  for  those 
engineers  employed  in  junior  positions.  The  Committee 
has  done  a  great  deal  of  hard  work  and  early  in  its  labours 
became  seized  of  the  difficulty  of  establishing  classifications 
and  schedules  of  remuneration  that  would  be  satisfactory 
to  all  concerned.  This  Committee  under  the  chairmanship 
of  A.  H.  Harkness,  M.E.I.C.,  of  Toronto,  made  two 
progress  reports  which  although  not  final  showed  that 
the  report  of  Engineering  Council  on  this  subject  was 


favoured  by  the  Committee.  This  report  was  published 
in  the  October  nineteen  hundred  and  twenty  Journal  of 
The  Institute,  page  four  hundred  and  eighty-four.  This 
Council  expected  to  go  down  in  history  as  the  one  to 
adopt  on  behalf  of  The  Institute,  classification  and 
schedules,  and  recommends  to  the  incoming  Council 
that  such  be  made  efi'ective  ^at  the  earliest  possible 
moment. 

Realizing  that  changes  in  policy  should  be  considered, 
a  Committee  on  Policy  was  appointed,  charged  with  the 
duty  of  making  a  report  to  Council  embodying  all  possible 
suggestions  designed  to  improve  The  Institute.  This 
committee  found  its  work  to  be  somewhat  on  the  same 
scale  as  that  of  the  Committee  on  Society  Affairs,  appoint- 
ed about  five  years  ago,  and  is  now  engaged  in  co-operation 
with  the  Branches  in  a  general  survey  of  the  situation 
having  in  view  the  increased  usefulness  and  efficiency  of 
The  Institute.  The  result  of  this  Committee's  report  will 
have  an  important  bearing  on  future  activities. 

Important  changes  in  the  by-laws  have  been  suggested 
and  will  come  before  the  Annual  Meeting  for  discussion. 
One  of  these  is  designed  to  give  the  junior  members  a 
more  prominent  place.  Another  which  was  suggested  by 
petition  of  corporate  members,  aims  to  improve  the  pro- 
cedure in  cases  of  discipline  and  expulsion.  Inasmuch  as 
the  reyenue  is  not  sufficient  to  maintain  the  expanding 
activities  of  The  Instittde,  it  is  proposed  to  increase  the 
dues  to  provide  sufficient  funds.  It  is  believed  that  a 
large  majority  of  the  members  of  The  Institute  will 
favour  this  suggestion,  if  The  Institute  contemplates  taking 
a  more  active  part  in  national  affairs  and  being  of  greater 
service  to  the  individual. 
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During  the  year  there  has  been  a  substantial  increase 
in  the  membership  of  The  histilvtc.  An  additional  Branch 
at  Moncton,  New  Brunswick,  has  been  added  to  the  list 
of  those  already  in  existence,  and  approval  has  been 
given  for  the  establishment  of  a  branch  at  Sydney,  Nova 
Scotia,  to  be  known  as  the  Cape  Breton  Branch. 

It  is  particularly  gratifying  to  report  the  splendid 
Professional  Meetings  held  during  the  past  year,  each 
one  providing  a  maximum  of  interest  to  those  present 
and  bringing  the  members  of  the  profession  into  a  closer 
professional  contact  than  that  heretofore  enjoyed.  The 
first  meeting  was  held  at  Montreal  in  conjunction  with 
the  Annual  Meeting  under  the  auspices  of  the  Montreal 
Branch  and  was  the  largest  gathering  of  engineers  yet 
held.  At  Banff  under  the  auspices  of  the  Calgary  Branch 
a  unique  gathering  took  place  on  August  fourteen  to 
nineteen,  which  was  so  much  appreciated  by  those  pre- 
sent, that  it  was  suggested  that  it  be  made  an  annual 
meeting.  At  Niagara  Falls  in  September  the  members  of 
the  Niagara  Peninsula  Branch  surpassed  themselves  in 
the  entertainment  of  their  guests  as  well  as  in  the  splendid 
papers  presented.  At  Halifax,  on  October  thirteenth  to 
fifteenth,  the  Maritime  engineers  had  a  gathering  which 
for  general  interest  both  as  to  papers  and  other  features 
was  not  surpassed  by  any  during  the  year. 

The  Council  desires  to  express  its  appreciation  of 
the  splendid  co-operation  received  at  all  times  from  the 
Branches,  and  it  is  noted  with  satisfaction  that  all 
Branches  of  The  Institute  during  the  past  year  have  made 
great  progress,  both  in  the  numbers  of  their  members 
and  in  developing  a  greater  interest  on  the  part  of  the 
individual  member  of  the  Branch  in  the  profession. 

Meetings 

Professional  meetings  were  held  as  follows: — 

Animal  and  Professional  Meeting,  held  at  Montreal, 
January  '27th,  28th  and  29th,  1920,  at  ivhich  the  following 
papers  were  read:  — 

"The  Training  of  the  Chemical  Engineer,"  by  R.  F. 
Ruttan,  M.A.,  M.D.,  D.Sc,  F.R.S. 

"The  Importance  of  Physics  in  Engineering  Educa- 
tion," by  A.  S.  Eve,  D.Sc,  C.B.E.,  F.R.S. 

"Quebec's  Water  Power  Policy  and  the  Work  of  the 
Quebec  Streams  Commission,"  by  Olivier  Lefebvre, 
B.A.SC.,  CE.,  M.E.I.C. 

"The  Operation  of  the  Quebec  Public  Health  Act," 
by  Theo.  J.  Lafrenière,  B.A.Sc,  CE.,  M.Sc.,  M.E.I.C. 

"The  Evolution  of  the  Public  Roads  Problem  in  the 
Province,"  by  Alex.  Eraser,  B.A.Sc,  CE.,  A.M.E.I.C 

"The  Policy  of  the  Air  Board  of  Canada,"  by  Lieut.- 
Col.  O.  M.  Biggar,  B.A.,  K.C 

"The  Pulp  and  Paper  Industry,"  by  Ferd.  van 
Bruyssel,  CE.,  D.P.S. 

"The  Forests  of  Quebec,"  by  G.  C  Piché,  A.M.E.I.C. 

Seventh  General  Professional  Meeting  held  at  Niagara 
Falls,  Ontario,  September  16th,  17th  and  18th,  1920,  at  which 
the  following  papers  icere  read  : — • 

"The  St.  Lawrence  Route  and  the  Welland  Ship 
Canal,"  by  Alexander  J.  Grant,  M.E.I.C. 

"Design  of  the  Queenston-Chippawa  Power  Canal," 
by  T.  H.  Hogg,  A.M.E.I.C. 

"Hydraulic  Installation  of  the  Queenston-Chippawa 
Power  Development,"  by  M.  V.  Sauer,  M.E.I.C. 

"Electrical  Features  of  the  Queenston-Chippawa 
Power  Development,"  by  E.  T.  J.  Brandon,  A.M.E.I.C. 

"General  and  Economic  Features  of  the  Queenston- 
Chippawa  Power  Development,"  by  H.  G.  Acres,  M.E.I.C. 


Demonstration  of  the  Gibson  Method  of  Measuring 
the  Flow  of  Water  in  Closed  Conduits  for  Determining 
the  Efficiency  of  Hydraulic  Turbines,  by  N.  R.  Gibson. 

Western  Professional  Meeting,  held  at  Banff,  Alberta, 
August  16th,  17th  and  18th,  1920.' 

"Concrete  in  Alkali  Soils  and  Waters,"  by  A.  S. 
Dawson,  M.E.I.C. 

"Legal  Phases  of  Irrigation  Development  in  Alberta," 
by  H.  B.  Muckleston,  M.E.I.C. 

"Natural  Resources  of  Saskatchewan,"  by  R.  W.  E. 
Loucks,  A.M.E.I.C. 

"Railway  Construction  with  the  Royal  Engineers  in 
Palestine,"  by  Lt.-Col.  G.  A.  Walkem,  M.E.I.C. 

"Vancouver  Harbour  and  Proposed  Development," 
by  Major  W.  G.  Swan,  D.S.O.,  M.E.I.C. 

Eighth  General  Professional  Meeting,  held  at  Halifax, 
N.S.,  on  October  ISth,  14th  and  15th,  1920,  at  which  the 
following  papers  were  read: 

"The  Development  of  the  Steam  Engine  in  the 
Maritime  Provinces,"  by  D.  W.  Robb,  M.E.I.C. 

"Electric  Welding,"  by  Fred.  H.  Williams,  A.M.E.I.C. 

"Practical  Applications  of  Electric  Welding,"  by 
F.  P.  Vaughan,  M.E.I.C. 

"Secondary  Technical  Education,"  by  Prof.  F.  H. 
Sexton,  D.Sc,  L.L.D. 

"The  Development  of  the  Sheet  Harbour  Water 
Power,"  by  H.  S.  Johnson,  A.M.E.I.C. 

"The  Progress  of  Hydro-Electric  Development  in 
New  Brunswick,"  by  C  O.  Foss,  M.E.I.C. 


Roll  of  the  Institute 

Elections  during  the  year  resulted  in  the  following 
additions  to  the  Roll:  —  One  Honorary  Member;  sixty- 
three  Members;  three  hundred  and  twenty-eight  Associate 
Members;  one  hundred  and  eighteen  Juniors;  three  hun- 
dred and  sixteen  Students  and  ten  Associates. 

The  following  transfers  Were  made:  —  fifty- four 
Associate  Members  to  the  class  of  Member;  two  Juniors 
to  the  class  of  Member;  sixty-eight  Juniors  and  twenty- 
nine  Students  to  the  class  of  Associate  Member;  forty- 
three  Students  to  the  class  of  Junior. 

The  following  is  a  detailed  statement  of  elections 
and  transfers  which  have  taken  place.  These  are  included 
in  the  official  membership  roll  as  acceptances  are  received 
and  have  been  published  monthly  in  The  Journal  immed- 
iately after  election: — 

Elections. 


Month 


Hon.  Associate 

Member  Members  Members  Juniors   Students  Associates 


January  — 
February . . . 

March 

April 

May 

June 

July 

August 

September. . 
October. . . . 
November. . 
December. . 


4 

27 

12 

42 
31 

9 

29 

10 

1 

18 

41 

17 

17 

1 

11 

67 

18 

5 

2 

1 

22 

8 

9 

1 

3 

19 

7 

6 

1 

2 

32 

6 

3 

2 

3 

18 

3 

2 

5 

12 

6 

20 

3 

24 

11 

92 

4 

37 

20 

89 

2 

63 

328 

118 

316 

10 
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'rniiisfiTH. 


A.M. 
to 
M. 


Jr. 
to 
M. 


S. 
to 
M. 


Jr. 

to 

A.M. 


S. 

to 

A.M. 


S. 
to 
Jr. 


laiiiKiry .) 

I'Vhniary 

March fi 

April « 

May 7 

June A 

July (S 

.\ugust 5 

September 2 

October 4 

NovemlxT •! 

rVcembor 3 


9 
11 
11 
8 
5 
5 
1 
1 

10 
5 


54  2  68  29  43 

Removals  from  Roll 

There  have  been  removed  from  the  rolls  by  resigna- 
t  ion  or  on  account  of  non-payment  of  dues  :  —  twenty-four 
Members;  one  hundred  and  sixty-six  Associate  Members; 
two  juniors;  five  Students  and  one  Associate.  A  detailed 
list  of  resignations  accepted  is  as  follows: — 

Members Ashcroft,  Albert  E. 

Balloch.  Guy  R. 

Bagihawe,  F.  T. 

Brown,  W.  G.  B. 

Elliss.  H.  D. 

Weatherbe,  Paul 
Associate  Members DesRosiers,  Louis  A. 

Dowson,  E.  C.  H. 

Dulieux,  P.  E.,  Prof. 

Gostwvck,  G.  H.  G. 

Hamel,  E.  A. 

Noble,  C.  W. 

Waterous,  Logan  M. 

Juniors Adsett,  F.  C. 

Pook,  R.  A. 

Students Byron,  M.  R. 

De  Cew,  L. 
Mouquin,  H.  Jr. 

Associate Gnmsky,  H.  W. 

Deceased  Members 

The  following  deaths,  forty-one  in  number,  have 
been  reported,  of  which  number  six  were  killed  in  action: 

Honorary  Member Ellis,  W.  Hodgson,  M.A.,  M.B., 

LL.D. 

Members Blackwell,  Kenneth  William 

Canavan.  Harold  Worsley  E. 
Dufï,  William  Archibald 
Gwillim,  John  C,  Prof. 
Henderson,  Ernest  G. 
Hertzberg,  Anton  Lund. 
Hodge,  Col.  Henry  W. 
Jones,  Thos.  H. 
Kyle,  David 
McKay,  Owen 
Miles,  Charles  LeBaron 
Munro,  G.  Reid 
Wilmot,  Edward  Ashley 

Associate  Members Baker,  Hugh  C. 

Bookhout,  Alden  F. 
Button,  Stanley  A. 
Cameron,  Capt.  O.  L. 
Gingras,  E.  P. 


Juniors. 


Students. 


Glover,  Lieut.  Frank  W. 
Mansity,  Henry  S. 
O'Hanlcy.  Jr>hn  Mitchell 
Schcnk,  Thfjs.  M. 
Scott,  Peter 
Williams.  Gerald  C. 

Buck,  Lieut.  Cameron  A. 

Evans,  Lieut.  C.  T. 

Macdonald.  Lieut.  John 

Middleton,  Jiimes  R. 

Osier,  Charles  E. 

Sneath,  Thomas  D. 
Galbraith.  Major  R.  D..  M.C, 

Racine,  A. 

Rankin,  Flight-Lieut.  F.  S. 

Richardson,  S.  S. 

Killed  in  action  or  died  while  on  active  servie*:' — 

Associate  Members Cameron.  Capt.  O.  L. 

Mansity,  Henry  S. 

Juniors Middleton.  James  R. 

Sneath,  Thomas  D. 

Students Racine,  A. 

Richardson,  S.  S. 

Total  Membership 

At  present  the  membership  stands  as  follows: — 

Honorary  Members 10 

Menr.bers 918 

Associate  Members 1  9.^3 

Juniors 413 

Students 719 

Associates 36 


4  049 


Elected— acceptances  pending 124 

4,173 
R.  A.  Ross, 

President. 

Fraser  S.  Keith, 
Secretary. 


Finance  Committee 

The  President  and  Council, 

In  submitting  the  financial  statement  your  committee 
is  gratified  to  be  able  to  call  attention  to  the  surplus  of 
revenue  over  expenditure  for  the  past  year.  This  agree- 
able change  in  our  circumstances  is  almost  entirely  due 
to  the  successful  results  shown  by  The  Journal  of  The 
Institute,  which  has  realized  a  profit  of  approximately 
fifty-four  hundred  dollars  during  the  past  twelve  months, 
and  is  also  due  to  the  large  increase  in  the  current  mem- 
bership fees  caused  by  the  gratifying  increase  in  the 
actixaties  of  The  Institute. 

While  the  result  is  satisfactory,  and  it  is  hoped  that 
the  publication  of  The  Journal  will  continue  to  show  some 
profit,  it  should  be  noted  that  ahnost  the  entire  surplus 
of  revenue  came  from  this  source,  and  that  apart  from 
The  Journal,  the  operations  of  The  Institute  as  a  whole, 
the  expenses  and  revenues  practically  balance. 

Respectfully  submitted, 

H.  H.  Vaughan, 

Chairman. 
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STATEMENT  OF  ASSETS  AND  LIABILITIES  AS  AT  31st  DECEMBER,  1920 


Assets. 


Liabilities. 


Prcferty  Account. 
Furniture: 


Balance  as  at  1st  Jan.  1920. 
Added  during  year 


Î.041.64     Special;  Funds: 


Less  10%  written  off  for  Depreciation . 


Library: 

Estimated  value  of  Books 

Investments,  including  Special  Funds: 

Canada  Pennanent  Mortgage  Corpora- 
tion Stock,  18  shares  Par  Value, 
$10.00  each 

Montreal  Light,  Heat  &  Power  Co. 
Stock,  6  shares  Par  Value,  $100.00 
each 

Dominion  of  Canada  Victory  Loan 
Bonds,  1927,  $500.00  Par  Value. . . 

Dominion  of  Canada  Victory  Loan 
Bonds,  1934,  $1500.00  Par  Value. . 

Arrears  of  Fees  —  Estimated 


Accounts  Receivable: 

Advertising  in  Journal . 
Advances  to  Branches . 
Sundry 


Gold  Medal. 


Cash: 


Savings  Bank  Account 

Canadian  Bank  of  Commerce,  Current 

Account 

Petty  Cash  on  Hand 


Insurance  Unexpired 

Stationery  on  Hand  —  Estimated  Value. . 


$3,193.02 
140.25 

$3,333.27 
333.32 


$    180.00 

120.50 

500.00 

1,500.00 


$5,777.10 

450.00 

14.95 


$728.96 

1,094.80 
61.20 


Prize  Fund  Account 

Leonard  Medal 

Plummer  Medal 

Fund  in  Aid  of  Members  and  Families . 


$468.77 
555.00 
560.00 

1,698.02 


2,999.95     Mortgage  on  Property: 


6,330.00 


2,300.50 
2,500.00 


6,242.05 
45.00 


1,884.96 
193.83 
500.00 


$112,037.93 


Royal  Institute  for  the  Advancement  of 

Learning $20,000.00 

Interest  accrued  thereon  to  date 233.33 


Accounts  payable: 


Printing 

Branches,  Rebates,  etc . 
General 


$4,683.11 

1,197.62 

449.96 


Canadian  Bank  of  Commerce  Loan. 


Surplus  Account: 

Balance  as  at  31st  Dec,  1919 $77,389.74 

Less: 

Written  off  arrears  of 
Fees $2,500.00 

Interest  due  for  past 
years  to  Special  Funds  188.03 

Written  off  Accounts 
Receivable 42L01 


3,109.04 


$74.280.70 


Add: 


Surplus  for  year  to  31st  Dec,  1920         6,161.42 


Montreal,  12th  January,  1921. 

Verified:  Riddell,  Stead,  Graham  &  Hutchison,  C.A., 

Auditors. 


3,281.79 


20,233.33 


6,33a69 
1,750. 0§ 


80.442.12. 


$112.037.93 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  ENDED  3Ut  DECEMBER,  1920 


KcTviiiic. 

SimstHiPTiONS: 

Arrears  of  Fees S  4,797.87 

Curivut  I-'ocs 21,584.70 

Ailvance  Fees 916.48 

iMitranir  I'ecs 9.333.50 


Intbrest; 

On  Overdue  Fees 

DlVlDKNDS: 

Canada  Permanent  Mortgage  Corpora- 
tion Stock 

Montreal  Light,  Heat  &  Power  Co. 
Stock 


$18.00 
30.00 


Journal: 

Subscriptions  and  Advertising. 

Year  Book  Advertising 

Bank  Exchange 

Rent  of  Hall 

Badges 


36,632.55 


292.98 


48.00 


28,129.31 

639.13 

358.18 

40.00 

77.70 


blipendlliirc. 

BuiujiN*;  I'lxpENSEs: 

Interest  on  Mortgage $1,366.66 

Taxes 1,376.18 

Water  Rales 2(J3.70 

Fuel 773.74 

Insurance 36.39 

LIkIU  and  Gas 141.64 

Caretaker's  Wages  and  Service 1,029.40 

Repairs  and  Expense 710.32 

Office  Expense: 

Salaries,  Secretary  and  Office  Staff .$13.893.97 

Oflice  Supplies  and  Stationery 1,936.85 

Postage  and  Telegrams 1,577.96 

Auditors'  Fees 400.00 

Telephone 119.61 

Messengers  and  Express 48.73 

Miscellaneous  Expense 188.80 

Legal  Expense 17.40 

Publications: 

Transactions $  3,662.30 

Postage  on  Transactions 146.50 

Journal  Expenses 25,125.21 

General  Expenses: 

Annual  and  Professional  Meetings §537.17 

Special  Conference 177.50 

Donation.  C.E.S.A 200.00 

Travelling  Expenses,  Secretary 895.00 

Branch  Stationery  and  Expense 172.31 

Interest  on  Bank  Loan 176.64 

Examination  Fees 36.00 

Certificates 44.75 

Gzowski  Medal 33.03 

Magazine  and  Library-  Expenses 198.93 

10%  written  off  Furniture  for  Deprecia- 
tion    333.32 

Rebates  of  Fees  to  Branch  Societies: 

Toronto ,S596.81 

Quebec 147.25 

Winnipeg 475.77 

Ottawa 535.01 

Vancouver 264.29 

Kingston 63.14 

Victoria 126.88 

Edmonton 62.62 

Calgary 170.20 

Saskatchewan 168.77 

Peterborough 63.00 

St.  John 100.75 

Hamilton 113.25 

Halifax 145.87 

Sault  Ste.  Marie 44.50 

Niagara  Peninsula 154.43 

Border  Cities 79.00 

Montreal 1,179.63 

Moncton 5.25 


$66,217.85 


Balance  being  Surplus  of  Revenue  over 
Expenditure  for  the  year  ending  31st 
December.  1920 


Montreal.  12th  January,  1921. 
Verified:  Riddell,  Stead,  Graham  &  Hutchison,  C.A. 

Auditors. 


5,6.38.03 


18,183.32 


28,934.01 


2,804.65 


4,496.42 


$60,056.43 

6,161.42 
$66,217.85 
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By-Laws  Committee 

The  President  and  Council, 

The  Committee  recommends  the  following  changes  of 
the  By-Laws  of  The  Institute: — 

Section  3.  Amend  the  last  sentence  to  read: — 
"A  Non-Corporate  Member  shall  not  be  entitled  to  vote 
on  Institute  affairs,  or  to  hold  office  as  an  officer  of 
The  Institute,  or  as  Chairman  or  Vice  Chairman  of  a 
Branch.  He  may  be  entitled  to  vote  on  Branch  affairs 
or  hold  office  in  a  Branch,  other  than  as  specified  above, 
when  so  permitted  by  the  By-Laws  of  the  Branch." 

Section  9.  Amend  second  and  third  last  words  of 
paragraph  1  to  read  "thirty-three".  The  last  sentence 
of  paragraph  1:  to  read: — "He  shall  not  remain  in  the 
class  of  Junior  after  he  has  attained  the  age  of  thirty- 
three  years." 

Section  10.  Amend  second  and  third  last  words 
to  read  "twenty-seven."  The  last  sentence  to  read: — 
"He  shall  not  remain  in  the  class  of  Student  after  he  has 
attained  the  age  of  twenty-seven  years." 

Section  12.  Amend  by  the  addition  of  the  word 
"three"  after  thirty.  The  clause  to  read: — "The  officers 
of  The  Institute  shall  be  a  President,  four  Vice-Presidents, 
and  thirty-three  Councillors." 

Section  13.  Amend  by  substituting  "eleven"  for 
"ten",  third  line,  Paragraph  to  read,  "The  term  of  office 
of  the  President  shall  be  one  year;  of  the  Vice-Presidents 
two  years;  and  of  the  Councillors  three  years.  Two 
Vice-Presidents  and  eleven  Councillors,  in  addition  to 
any  required  to  fill  vacancies,  shall  be  elected  annually." 

Section  32.    Expulsion  and  Discipline. 

Section  32,  last  paragraph  to  be  changed  to  read  as 
follows: — "In  case  the  Council  on  receiving  a  complaint  in 
writing,  shall  be  of  the  opinion  that  the  conduct  of  any 
Corporate  or  Non-corporate  should  become  the  subject 
of  enquiry,  with  the  view  to  ascertain  whether  there  are 
grounds  for  disciplining  or  expelling  him;  or  in  case  twenty 
or  more  corporate  members  shall  think  fit  to  draw  up 
and  sign  a  request  for  such  an  enquiry  regarding  any 
Corporate  or  Non-corporate  member  on  any  groimd 
whatever,  and  shall  deliver  the  same  to  the  Secretary 
to  be  laid  before  Council  for  consideration;  the  Council 
shall  first  notify,  by  registered  mail,  the  member  against 
whom  the  complaint  is  laid,  setting  forth  the  charges  and 
by  whom  made,  and  naming  a  date  not  less  than  six 
weeks  from  the  date  of  such  notification,  for  the  holding 
of  an  enquiry." 

"If  the  defendant  member  decides  that  he  desires  to 
be  present  in  person  at  the  enquiry,  and  so  advises  Council 
in  writing,  or  by  telegram,  sent  to  the  Secretary  within 
four  weeks  from  date  of  mailing  the  notification  from 
Council,  the  Council  shall  rename  a  day  for  the  enquiry, 
not  less  than  eight  weeks  from  date  of  preliminary  notifica- 
tion, and  shall  notify  complainants  and  defendants 
by  registered  mail  at  least  four  weeks  previous  to  new 
date  set  and  shall  request  their  presence  at  the  enquiry. 
Should  any  complainant  member,  after  receiving  due 
notice,  faU  to  appear  at  the  enquiry  without  having 
previously  given  reason  in  writing  or  by  telegram  satis- 
factory to  Council,  the  Covmcil  shall  demand  of  such 
delinquent  member  in  writing  by  registered  mail,  that 


he  furnish  the  defendant  member  through  Council,  a 
written  apology  satisfactory  to  Council,  or  send  in  his 
resignation  from  The  Institute;  failing  the  doing  so,  the 
Council  shall  cause  the  name  of  such  delinquent  member 
to  be  erased  from  the  register  and  thus  expel  him." 

"On  the  final  date  set  for  an  enquiry,  the  Cotmcil 
shall  make  such  enquiry  as  they  deem  adequate,  the 
complainant  and  defendant  members,  if  present,  being 
given  full  opportunity  for  deposition  and  examination. 
Should  Council  not  find  sufficient  reasons  for  disciplining 
or  expelling  the  said  member,  no  record  of  the  enquiry- 
shall  be  made  in  the  minutes;  but,  if  Council,  by  a 
majority  of  at  least  four-fifths  of  those  present  at  a  meeting 
especially  summoned  for  the  purpose,  and  at  which  at 
least  twelve  members  of  the  Council  are  present,  does 
find  good  reason  for  expelling  or  otherwise  disciplining 
the  said  member  on  the  ground  that  he  has  been  guilty 
of  improper  conduct,  the  Council  shall  cause  the  name 
of  such  person  to  be  erased  from  the  register  and  thus 
expel  him  from  The  Institute;  or  otherwise  discipline  him 
at  their  discretion.  The  Secretary  shall  forthwith 
notify  the  member  of  the  decision  of  the  Council  and, 
should  the  member  be  expelled,  the  Council  shall  report 
such  expulsion  at  the  next  Annual  General  Meeting." 

"Should  the  complainant  or  defendant  be  a  member 
of  Cotmcil  he  shall  not  act  as  a  CoimcUlor  in  any  matter 
affecting  the  enquiry." 

"No  verbal  or  anonymous  complaint  against  any 
Corporate  or  Non-corporate  member  shall  be  considered 
or  acted  upon  by  Council." 

Section  34.    Annual  Fees. 

Amend  Section  34  to  read  as  follows: — 

The  Annual  Fees  payable  by  Residents  shall  be  as 
follows: — 

Members $18.00 

Associate  Members 15 .  00 

Jimiors 10.00 

Students 2.00 

Associates 18.00 

The  Annual  Fees  payable  by  Branch  Residents  shall 
be  as  follows: — 

Members $15.00 

Associate  Members 13 .  00 

Juniors 8 .  00 

Students 2.00 

Associates 18.00 

The  Annual  Fees  payable  by  Non-Residents  shall 
be  as  follows: — 

Members $13.00 

Associate  Members 11 .00 

Juniors 6 .  00 

Students 2 .  OC 

Associates 18.00 

Honorary  Members  shall  be  exempt  from  Annual 
Fees. 

Respectfully  submitted, 

Arthur  Surveyer, 

Chairman. 
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Cnn:uli:in  Nafionnl  Commit  too  of  the  Intern- 
ationul  Llccirotechnical  (À)iiiniission 

The   I'losidi'iil  and  Council. 

Your  C"oinniitli'e  desires  lo  iMescnt  llie  following 
report  as  lo  tlu>  arlivities  ol  tin-  Inlcrnalional  Klcclro- 
technical  Commission  during  I  he  yciir  19L'(). 

Your  Commit  tee  met  in  Ottawa  on  May  3rd,  and 
various  matters  of  imi-xirtance  called  to  the  attention  of 
the  Committee  by  London  Ileadciuarters  were  discussed. 

The  year  1920,  beiiiK  the  centenary  of  the  discovery 
of  electromagnet  ism  by  II.  C.  Oersted,  a  communication 
received  from  the  Danish  Eleclrotechnical  Committee 
that  steps  siiould  be  taken  to  secure  international  accepta- 
tion of  the  name  "Oersted"  as  the  niuiie  of  an  electro- 
maRnelic  unit  was  brought  up.  The  matter  was  placed 
before  the  various  national  convnittees,  it  being  suggested 
that  the  unit  chosen  be  the  "Unit  of  Reluctance" 

,\.  B.  Lambe,  .'\.M.E.LC.,  who  has  acted  as  Secretary 
of  the  Canadian  Committee  for  eight  years,  asked  to  be 
relieved  of  his  duties,  as  his  work  in  the  Dominion  Water 
Power  Board  and  that  of  Secretary  of  the  Electrical 
Sectional  Committee  of  the  Canadian  Engineering  Stand- 
ards Association  gave  him  little  spare  time  for  other 
secretarial  work. 

'     The  resignation  of  Mr.  Lambe  was  accepted  by  the 
members  of  the  Committee  with  deep  regret. 

H.  A.  Dupré,  A.M.E.LC,  of  Ottawa,  a  member  of 
the  Committee,  was  appointed  in  his  place. 

Respectfully  submitted, 

L.  A.  Herdt,  M.E.LC, 
Chairman. 

Library  and  House  Committee 

The  President  and  Council. 

Two  important  changes  have  been  adopted  during 
the  past  year  at  the  Headquarters  of  The  Insiitutc,  one 
in  respect  of  the  location  of  the  stafï,  and  the  other, 
re-indexing  of  the  books  of  the  Library. 

Owing  to  the  increasing  volume  of  work  at  Head- 
quarters the  room  provided  for  the  staff  was  found  to 
be  entirely  inadequate.  Your  Committee  proposed  that 
the  space  in  the  rear  of  the  main  floor,  then  used  for  the 
Library,  should  be  given  over  to  a  general  office,  and  that 
the  Library  be  located  in  the  basement,  which  is  spacious 
and  above  ground.  Following  the  approval  of  these 
changes  by  Council,  they  were  put  into  effect,  and  it  is 
believed  have  greatly  facilitated  the  work  of  the  office 
staff. 

Two  years  ago  The  Institute  adopted  the  proposal 
of  the  American  Society  of  Civil  Engineers  regarding 
cataloging  technical  books,  a  modification  of  the  Dewey 
decimal  system.  At  that  time  the  books  were  re-indexed, 
but  the  change  was  not  put  into  effect.  In  placing  the 
books  in  their  new  quarters  it  was  decided  to  bring 
this  change  into  effect  and  this  has  been  carried  out. 
In  this  system  the  following  numerical  classification  is 
used: — 


to  general  engineerinK 

civil  engineering 

mcclianical  engineering 

electrical  engineering 

mining  engineering 

metallurgical  engineering 

gas  engineering 
"     chemical  technology 

naval  and  military  science 
'     other  subjects,  not  engineering 


000  to  090  iH  assigned 

UK)  to  \W 
200  to  299 
SOOto.'JSK) 
400  to  499 
500  to  5iK) 
(SOO  to  (599 
700  to  799 
800  to  «99 
900  to  9S)9 

For  instance,  any  lxx)k  on  civil  engineering  must 
come  in  the  "100"  class,  subclassification  "110"  includes 
all  books  on  the  structural  branch  of  civil  engineering, 
"112"  narrows  this  down  again  to  the  theory  of  design 
and  stresses  and  strains.  The  system  may  be  carried  to 
great  lengths  in  minute  subclassification,  but  this  is  not 
necessary  in  a  library  of  moderate  size.  Inside  each 
subclassification  the  books  are  arranged  alphabetically; 
for  instance,  "The  Elasticity  and  Resistance  of  Materials 
of  Engineering"  by  Burr  is  "112  B  96". 

In  arranging  the  books  according  to  the  new  catalogue 
system  allowance  was  made  for  expansion  in  each  section 
of  about  ten  per  cent,  that  is,  it  will  be  possible  to  increase 
the  number  of  books  in  the  bound  section  of  the  libran,' 
to  this  extent  without  having  to  re-arrange.  Beyond  this 
it  will  be  possible  to  increase  the  accomodation  materially 
by  building  out  shelves  from  the  present  shorter  sections. 

By  the  former  cataloguing  the  list  were  under 
two  headings;  author  and  title.  The  new  catalogue  is 
considerably  more  comprehensive,  as  in  addition  to 
author  and  title  card,  each  book  is  listed  under  its  general 
subject.  For  instance  the  book  mentioned  above. 
"Elasticity  and  Resistance  of  Materials  of  Engineering" 
by  Wm.  Hubert  Burr  in  addition  to  the  title  and  the 
author  card  has  two  additional  cards  on  which  the  book 
is  listed  under  the  general  subjects  of  "Strength  of 
Materials"  and  "Engineering  Materials".  This  arrange- 
ment is  particularly  convenient  for  a  technical  library 
as  the  reader  seldom  looks  for  a  particular  book  but  for 
information  on  a  given  subject. 

Your  Committee  recommended  that  an  appropria- 
tion be  set  aside  for  new  books,  but  inasmuch  as  the 
finances  of  The  Institute  would  not  permit  of  this  being 
done  during  the  past  year,  it  is  hoped  that  an  allocation 
will  be  made  during  the  coming  year  to  provide  for  new 
books  that  may  be  necessary.  The  following  is  a  list 
of  publications  received  and  presentations  made  to 
The  Institute  during  the  past  year. 

Publications  Received 

The  following  publications  were  presented  to  The 
Institute  during  the  year: — 

By  John  Blizard,  M.E.LC,  Bulletion  No.  27,  Mines 
Branch. 

"Results  of  forty-one  steaming  tests  conducted  at 
the  fuel  testing  station,  Ottawa." 

By  Robert  H.  Parsons,  M.E.LC. 
"The    Coal    Consumption    of    Power    Plants    and 
Bonuses  for  Coal  Saving"  by  Robert  H.  Parsons,  M.E.LC. 
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By  R.  B.  Young,  A.M.E.I.C. 

"Some  Theoretical  Studies  on  Proportioning  Concrete 
by  the  Method  of  Surface  Area  of  Aggregate".  Read 
before  the  American  Society  for  Testing  Materials. 

By  the  Institution  of  Engineers  and  Shipbuilders  in 
Scotland. 

"Photo-elastic  and  Strain  Measurements  of  the 
Effect  of  Circular  Holes  on  the  Distribution  of  Stress  in 
Torsion  Members."  By  Prof.  E.  G.  Coker,  D.Sc., 
K.C.,  Chakko  M.  Sc.  and  V.  Satake,  Univ.  College, 
London. 

By  Paul  A.  Beique,  A.M.E.I.C. 
"Atmospheric  Circulation  and  Radiation",  by  Frank 
H.  Bigelow,  M.A. 

By  R.  A.  C.  Henry,  A.M.E.I.C. 
List   of   Valuation    publications    prepared    by    the 
Engineering  Society  of  New  York. 

By  R.  J.  Durley,  M.E.I.C,  Secretary  Canadian 
Engineering  Standards  Association. 

Index  of  British  Engineering  Standards  Association 
Specifications  Available. 

By  J.  V.  Davies,  M.E.I.C. 

Report  of  the  New  York  State  Bridge  and  Tunnel 
Commission,  1920. 

By  P.  E.  Jarman,  A.M.E.I.C,  city  engineer, 
Westmount,  Que. 

By-laws  of  the  City  of  Westmount  concernmg 
Building  Construction." 

By  Ministry  of  Mines. 

"Bassins  houillers  de  la  Colombie  Britannique, 
No.  69  Geological  Series.  "Le  Devonien  du  Sud-Ouest 
de  l'Ontario",  No.  34.  Geological  Series.  "Une  recon- 
naissance géologique  entre  Golden  et  Kamloops,  C.B., 
le  long  du  chemin  de  fer  Canadien  du  Pacifique."  ^  "Rap- 
port Sommaire  de  la  Commission  Géologique",  1912, 
1915,  1916. 

By  the  American  Society  of  Mechanical  Engineers. 
"Engineering  Index,  1919". 

By  Chas.  Gleason  Elliott,  Mem.,  A.S.C.E.,  and  John 
"Wiley  and  Sons,  Inc. 

"Engineering  for  Land  Drainage"  by  Chas.  Gleason 
Elliott,  published  by  John  Wiley  and  Sons. 

By  the  Institution  of  Civil  Engineers  (Great  Britain). 
First  Report  of  the  Committee  on  Deterioration  of 
Structures  in  Sea-water. 

By  J.  A.  Nicholson,  Registrar,  McGill  University. 
List  of  McGill  graduates. 

By  the  Superintendent,  Geodetic  Survey  of  Canada. 
Annual  Report  of  the  Geodetic  Survey  of  Canada. 

By  John  Wiley  and  Sons. 

"Hydraulic  Tables"  by  Williams  and  Hazen, 
published  by  John  Wiley  and  Sons. 

By  the  Canadian  Engineering  Standards  Association. 

"Standard  Specifications  for  Steel  Railway  Bridges" 
published  by  the  Canadian  Engineering  Standards  Associa- 
tion. 


By  Walter  E.  Segsworth. 

Re-training  Canada's  Disabled  Soldiers.    By  Walter 
E.  Segsworth,  published  by  King's  Printer,  Ottawa. 

By  C.  E.  W.  Dodwell,  M.E.I.C. 
"Righteousness    versus    Religion",     by    C.    E.    W. 
Dodwell,  M.E.I.C. 


By  McGraw-Hill  Publishing  Company. 
"Standardization  of  Mining  Methods",  by  Chas  A. 
Mitke,  published  by  McGraw-HUl  Company. 

By  C.  E.  W.  Dodwell,  M.E.I.C. 

Signed  photograph  of  the  Prince  of  Wales. 

By  J.  P.  Lippincott  Company. 
"Industrial    Oil    Engineering"    by    J.    R.    Battle, 
published  by  Lippincott  Company. 

By  J.  Oliver  Hogg,  Jr. 

Wage  Tables  by  J.  Oliver  Hogg,  Jr.,  published  by 
J.  Oliver  Hogg,  Jr.  Kansas  City,  Mo. 

By  publishers  of  The  Canadian  Engineer. 
2  bound  volumes  "Canadian  Engineer",  1920. 

The  following  magazines  have  been  added  to  those 
already  being  received: — 

By  subscription: — 
American  City 
Industrial  Management 
Machinery 
In  exchange  for  The  Journal. 

Journal   the  American   Institute  of  Electrical 

Engineers. 
Journal  of  the  Engineers  Club  of  Philadelphia. 
Military  Engineer. 
Professional  Engineer  (American  Association  of 

Engineers). 
Pulp  and  Paper  Magazine. 
Radio  Review. 
A  number  of  very  interesting  war  trophies  have  been 
received.    They  are  as  follows: 

From  the  Director  of  War  Trophies,  Ottawa. 
A  German  machine  gun,  No.  2061. 
From  Major  Wm.  T,  Wilson,  D.S.O.,  M.C.  (with 
bar),  A.M.E.I.C. 

Tank  gun,  Crossbow,  Gun  laying  sight  (German), 
Three  shell  cases.  Paper  knife  made  firom  shell  case. 
Gas  alarm  hammer,  Gas  mask.  Periscope  (German), 
Exploder,  Shell  dressing,  Canteen,  Two  fuse  caps. 
Numerous  maps,  documents,  etc. 

Respectfully  submitted, 

Alex.  Bertram, 


Chairman. 


Papers  Committee 


The  President  and  Council, 

The  Papers  Committee  has  endeavoured  to  obtain 
by  correspondence  and  personal  effort  papers  for  The 
Institute  during  the  past  year,  and  has  pleasure  in  stating 
that  a  number  of  very  good  papers  have  been  presented 
at  various  Branches  and  several  will  imdoubtedly  be 
found  worthy  of  preservation  in  the  records. 
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The  year  just  passed  has  been  reniarkal)!c  in  many 
ways  and  construction  has  been  mudi  less  than  usual, 
nevertheless  some  excellent  material  has  been  i)roduced. 
Your  commit  lee  has  also  been  able  to  help  a  number 
of  the  Branches  in  the  matter  of  exchanse  of  speakers 
and  papers,  and  alth(Hl^:h  this  is  somewhat  beyond  the 
scope  of  the  Committee's  work  it  has  been  a  pleasure 
to  have  assisted  the  splendid  efforts  of  the  local  Com- 
mittees. 

A  further  appeal  to  all  liranch  Secretaries  has  recently 
Ix-en  sent  out,  asking'  them  to  submit  to  the  Committee 
all  Rood  papers  received  locally  during  tlie  current  year, 
mid  asking  for  further  efforts.  The  ,louniid  and  I  he  Branch 
system  is  making  the  work  of  the  I'apers  Committee 
easier  than  in  the  past,  and  the  various  local  Papers  and 
Meeting  Committees  are  to  be  confiratulatcd  on  their 
success. 

Respectfully  submitted, 

Frederick  B.  Brown, 

Chairman. 

Committee  on  Policy 

The  Amiual  Meeting  of  The  Institule  held  at  Head- 
quarters in  January  1920,  endorsed  the  following  recom- 
mendation contained  in  the  first  report  of  the  otïicers  of 
The  Ontario  Provincial  Division, — 

"That  a  Special  Committee  on  Development  be 
constituted,  to  consider  and  report  respecting, — 
(a)  the  technical  activities;  (b)  the  internal  relations 
and  local  association;  (c)  the  relation  with  other 
national  societies  and  related  organizations;  (d)  the 
relation  of  public  affairs;  of  The  Engineering  Institute 
of  Canada." 

At  a  special  conference  held  at  headquarters  on 
April  13th,  attended  by  fifteen  Councillors,  including 
seven  from  Ontario,  the  officers  of  the  Ontario  Provincial 
Division,  and  the  Chairman  of  the  Toronto  Branch,  the 
following  resolution  was  carried  unanimously, — 

"That  whereas  this  conference  of  members  of 
Council  residing  in  Montreal  and  members  of  the 
Province  of  Ontario,  has  been  called  by  the  request 
of  Council  for  the  purpose  of  offering  an  opportunity 
for  discussion  of  the  policy  to  be  pursued  by  The 
Institute. 

"Be  it  therefore  resolved,  that  in  addition  to 
the  Committee  on  Remuneration  of  Engineers  already 
appointed  by  Council,  a  further  Committee  on  Policy 
should  be  appointed,  to  prepare  for  the  consideration 
of  Council  a  statement  of  the  policies  and  objects  of 
The  Institute;  further  that  the  Council  authorize  this 
Committee  on  Policy  to  include  in  its  statement  the 
Coimcil's  approval  of  the  establishment  by  The 
Institute  of  rates  of  remuneration  for  its  members, 
both  by  fee  and  by  salary,  which  rates  The  Institute 
will  endeavour  to  uphold." 

At  the  regular  meeting  of  Council  on  April  27th, 
the  above  resolution  was  carried  unanimously  and  the 
following  were  appointed  as  a  Committee  of  Council  to 
constitute  the  Committee  on  Policy: — 

J.  B.  Challies,  M.E.I.C,  Chairman;  A.  R.  Decary, 
M.E.I.C,    Quebec;    Gen.    C.    H.    Mitchell,    M.E.I.C, 


Toronto;  W.  J.  Francis.  M.E.I.C,  Montreal;  K.  H.  Smith, 
M.E.I.C,  Halifax;  J.  (;.  Sullivan,  M.E.I.C,  Winnipeg; 
A.  E.  F^oreman,  M.IC.I.C,  Vancouver;  with  p^jwer  to  add 
thereto,  having  regard  to  geographical  location/  Subse- 
quently F.  H.  Peters,  M.IC.I.C,  of  Calgary,  was  added  to 
the  Committee. 

To  date  it  has  been  impossible  for  the  Committee 
to  have  a  plenary  conference,  but  the  Chairman  has  had 
an  opportunity  of  conferring  with  most  of  its  members 
individually.  Following  these  individual  conferences, 
it  has  been  agreed, 

I.  That  the  remarkably  rapid  development  of 
The  Institute's  activities,  both  topically  and  territo- 
rially, since  the  adoption  of  the  repf^rl  of  the  Com- 
mittee on  Society  affairs,  has  made  it  absolutely 
necessary  that  Council  concentrate  so  much  of  its 
energies  in  meeting  the  immediate  growing  needs  of 
The  Institute  that  it  has  been  unable  to  formulate 
a  positive  policy  or  programme  for  the  genera! 
guidance  of  The  Institute. 

I I .  That  notwithstanding  the  absence  of  specific 
statements  of  general  policy.  Council  has  in  specific 
instances,  established  precedents  which  make  The 
Institute  one  of  the  most  progressive  and  practical 
professional  engineering  bodies  of  the  English-speak- 
ing world.  In  its  initiatory  support  of  such  fun- 
damentally important  matters  as  the  following.  The 
Institute  gives  place  to  no  other  comparable  organ- 
ization: — 

1. — Licensing  and  registration  of  engineers. 
2. — Conservation  of  resources. 
3. — Scientific  and  industrial  research. 
4. — Classification  and  compensation  of  engineers. 
5. — Engineering  education. 
6. — Student  activities. 

7. — International  and  national  co-operation  be- 
tween professional  engineering  bodies. 

8.— Publicity. 

9. — Engineering  standards. 

III.  That  a  cursory  examination  of  the  minutes 
of  meetings  of  Council  within  recent  years  indicates 
that  progressive  and  often  pioneer  action  in  the  above 
and  many  other  equally  important  matters  to  the 
engineering  profession  has  been  taken  by  The  Institute. 
Such  action  has  of  necessity  been  consistent  with  the 
financial  facilities  of  The  Institute,  li  there  has,  in 
certain  cases,  been  apparent  hesitation  or  restriction 
on  the  part  of  Council  in  establishing  new  precedents 
anywhere,  any  time,  the  minutes  indicate  the  cause 
to  have  been,  invariably,  lack  of  funds. 

IV.  That  The  Institute  as  now  constituted  not 
only  offers  an  efficient,  economical,  adaptable, 
acceptable  and  immediately  available  means  for 
consolidating  the  engineering  profession  in  Canada 
into  one  harmonious,  homogenous,  national  body, 
but  that  it  has  by  its  accomplishments  to  date 
proven  both  its  ability  and  its  desire  to  facilitate 
the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  to  promote 
their  professional  interests,  to  encourage  original 
research,  to  develop  and  maintain  high  standards 


66 


JOURNAL     OF    THE     ENGINEERING     INSTITUTE     OF     CANADA 


in  the  engineering  profession,  and  to  enhance 
the  usefulness  of  the  profession  to  the  public. 

V.  That  a  careful  analysis  of  the  history  and 
development  of  llw  Intitiiute  to  date,  and  its  field  of 
usefulness  in  the  Dominion  undoubtedly  indicate  the 
necessity  of  the  assertion  of  principles  and  the 
proclamation  of  policies  in  order  that  the  various 
activities  of  The  Instilute,  either  through  Council- 
Provincial  Divisions,  Branches  or  individual,  may  be 
consistent  with  a  clear-cut,  positive  and  progressive 
programme  or  plan. 

The  Committee  therefore,  with  diffidence  purposes 
with  all  the  advice  and  assistance  available,  preparing 
recommendations  for  submission  to  Council  respecting 
an  appropriate  policy  for  The  Institute.  To  this  end  it 
has  initiated  three  main  concurrent  activities. 

(a)  The  review  of  those  decisions  of  Council 
which  affect  matters  of  policy; 

(b)  The  reception  of  the  views  of  Provincial 
Divisions,  of  Branches  and  of  individual  members 
in  matters  of  policy; 

(c)  The  examination  of  cognate  reports  from 
engineering  societies  in  England,  Australia  and  the 
United  States. 

Item  (a)  involves  careful  research  into  the  minutes 
of  Council  and  into  past  records  of  The  Institute  and  is 
being  carried  out  under  the  iminediate  supervision  of  the 
general  secretary  in  consultation  from  time  to  time  with 
the  Chairman  of  the  Committee. 

Item  (b)  involves  the  appointment  by  Divisions  and 
Branches  by  means  of  special  general  meetings,  of  com- 
mittees to  have  recorded  the  considered  judgment  of  the 
various  geographical  areas  in  matters  of  policy. 

Item  (c)  involves  a  study  of  the  trend  of  organized 
engineering  endeavour  throughout  the  English-speaking 
world.  Much  valuable  information  is  obtainable  from 
the  cognate  activities  of  the  mother  of  all  British  engineer- 
ing organizations, — the  Institution  of  Civil  Engineers,  as 
well  as  from  other  engineering  institutes  in  Great  Britain. 
The  efforts  of  the  engineers  of  Australia  to  consolidate 
their  multifarious  professional  societies,  and  to  obtain 
satisfactory  status  for  the  engineer  in  the  Antipodes,  is 
of  peculiar  interest.  Probably  the  most  pertinent,  because 
of  the  reflex  influence  upon  the  profession  in  the  Dominion, 
are  the  progressive  reports  made  by  special  committees  on 
Development  of  the  Founder  Societies  of  the  United  States. 
The  influence  which  has  led  to  the  organization  within 
recent  months,  of  the  Federated  American  Engineering 
Societies,  is  indicative  of  a  movement  which  has  gained 
tremendous  momentum  in  the  United  States  for  better 
organization  and  broader  objectives  among  professional 
engineers  generally. 

Satisfactory  progress  has  already  been  made.  The 
general  secretary  is  rendering  the  Committee  invaluable 
service  in  the  research  of  Council  meetings  and  Institute 
records.  The  Ontario  Provincial  Division  and  several 
branches,  notably  Toronto,  Niagara  Peninsula  and  Ottawa, 


have  already  submitted  valuable  recommendations  and 
discussions.  Much  excellent  matter  of  practical  utility 
has  been  received  from  individual  members  of  The  Instilute. 
A  mass  of  information  respecting  the  activities  of  other 
professional  bodies  in  respect  of  policy  and  development 
has  been  obtained. 

In  conclusion,  it  is  felt  that  the  Committee  on  Policy 
must  "make  haste  slowly"  before  it  can  submit  any  even 
preliminary  recommendations  on  matter  of  policy  to  the 
Council.  It  therefore  in  January  1921,  respectfully  reports 
progress. 

Respectfully  submitted, 

J.  B.  Challies, 

Chairman. 


Publications  Committee 

The  President  and  Council, 

The  Publications  Committee  begs  to  submit  the 
following  report  for  the  year  1920,  covering  papers 
appearing  in  The  .lournal  from  December  1919  to 
November  1920,  both  inclusive. 

(a)  It  is  recommended  that  the  papers  named  below, 
and  any  discussion  thereon,  be  printed  in  Transactions: — 

President's  Address R.  W.  Leonard 

"Coal  Briquetting  and  Conservation" P.  A.  N.  Seurot 

"Cotton  Rope  for  Power  Transmission"...  J.  M.  Alison 
"St.    Maurice     River     Regulation    and 

Gouin  Dam" O.  Lefebvre 

(b)  A  group  of  papers  dealing  in  a  general  way  with 
various  features  of  the  Queenston — Chippawa  Power 
Development  was  presented  by  Messrs.  Acres,  Brandon, 
Hogg  and  Sauer  at  the  General  Professional  Meeting 
held  at  Niagara,  and  promise  was  given  of  more  detailed 
accounts  of  the  economic  and  engineering  problems 
involved  in  this  great  project.  We  recommend  that  the 
question  of  publication  in  Transactions  be  deferred  until 
the  completed  papers  are  available. 

(c)  We  wish  to  draw  attention  to  the  papers  by 
Messrs.  C.  J.  Macken2ie  and  A.  S.  Dawson  dealing  with 
the  question  of  deterioration  of  concrete  in  alkali  soils. 
These  are  in  the  nature  of  progress  reports  of  work  now 
being  imdertaken  by  a  Committee  of  The  Instilute  acting 
under  the  authority  of  Council,  and  we  recommend  that 
the  question  of  publication  in  Transactions  be  deferred 
until  the  report  of  the  committee  is  available.  In  the 
meantime  The  .lournal  will  serve  as  the  medium  by  which 
the  results  of  the  investigations  may  be  made  known. 

(d)  We  recommend  that  a  list  of  all  papers  appear- 
ing in  The  Journal  be  printed  in  Transactions,  so  that 
there  may  be  available  in  one  volume,  a  complete  state- 
ment of  all  papers  published  by  The  Institute. 


Respectfully  submitted. 


E.  Brown, 

Chairman. 
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Branch  Reports 


Victoria  lîranch 

Till'  Prosidcnt  and  Council, 

'I'lu-  following  rc'iîort  with  observations  on  the  work 
and  status  of  liie  Brancli  for  tlic  \'car  just  completed 
is  luMowith   presontrti. 

The  list  of  members  resident  within  the  radius  of  the 
Branch  includes  82  names,  being  made  up  as  follows. 
Mcmljers  30.  .Associate  MemlxTs  40,  Junior,  Students  3 
and  Afliliates  8.  Of  these  13  have  either  retired  or  are 
away  from  Victoria,  leaving  69  who  could  if  they  would 
take  some  part  in  the  work  of  the  Branch. 

Admissions  to  the  Branch  and  Iiuslitittc  are  as  fol- 
lows:--Members  1,  Associate  members  2. 

Transfers  are  two  from  the  grade  of  Junior  to  that 
of  Associate  Member. 

Two  applications  for  admission  and  one  for  transfer 
are  still  not  completed. 

Despite  the  fairly  large  membership,  the  attendance 
at  meetings  is  only  fair  and  on  an  average  only  about  14 
attend,  or  under  20'/(.  On  occasions  when  papers  or 
lectures  have  been  given  the  average  has  been  less  than 
10  at  each  occasion  which  is  not  encouraging. 

At  a  lunch  held  on  December  3rd  last,  26  attended, 
which  is  about  the  number  one  would  expect  to  be  present 
on  most  occasions. 

It  should  be  a  point  of  professional  honour  for  all 
members  to  take  an  interest  in  the  proceedings  at  Branch 
meetings,  to  criticise  and  suggest  means  by  which  the 
membership  of  the  branch  may  benefit. 

A  Committee  has  been  appointed  to  consider  the 
question  of  Salaries  and  Classification  with  a  view  of 
co-operating  with  the  committee  of  The  IndUxde  dealing 
with  the  same  matter. 

During  the  year  a  Bill  has  passed  the  local  Legis- 
lature to  regulate  the  practice  of  Professional  Engineering 
in  British  Columbia.  Much  is  expected  from  this  measure. 

It  is  as  well  to  remember  that  The  Engineering 
Institute  of  Canada,  through  its  Committee  on  Legislation, 
prepared  the  draft  of  the  bill,  which  has  passed  here  and 
in  some  other  provinces,  more  or  less  as  drawn  up,  and  is 
being  presented  to  other  legislatures. 

It  is  a  mistaken  idea  to  suppose  that,  now  that 
British  Columbia  has  a  Professional  Engineers  Association 
formed  by  Act  of  Parliament,  The  Institute  ceases  to  be 
useful.  Even  supposing  that  the  legal  association  does 
do  everything  for  its  members  which  we  hope  it  will  do, 
isolated  Provincial  Associations  cannot  do  anything  for 
the  profession  at  large  in  Canada,  and  it  is  only  through 
The  Institute  that  the  work  of  improving  the  status  of 
engineers  throughout  the  Dominion  can  be  co-ordinated. 
A  national  body  is  necessary  as  has  been  quite  recently 
demonstrated  by  the  amalgamation  of  various  separate 
organizations  throughout  the  United  States. 


Format  i(jn  of  local  chapters  of  the  /\merican  Sfxrieties 
would  be  the  natural  result  following  the  dissolution  of 
the  Canadian  Institute.  No  one  can  say  that  this  would 
Ixi  desirable. 

Ualancf  Slieut  1st  Uictmber  I'tl'f  to  l8t  December  VfHt 

Balance  in  Bank  1st  Decemtxr.  1919 $139.10 

Cash  in  Hand 13.46 

$15156 

Receipts  : 

Fees  from  1st  Dec.  1919  to  30  Nov.  1920. . . .       214.50 
Ret)ates  from  Engineering  Inst.  Montreal . . .        98.32 

Interest  on  War  Bond 5.50 

Donation  to  Socials 1-00 

$319.32 

Disbursements  : 

Rent  of  Room,  1st  Dec.  1919  to  30th  Nov. 

1920 195.00 

Postage  Stamps 18.67 

Stationery 33.73 

Stenography 6.00 

Technical  papers 18.99 

Lectures 8.40 

Socials  —  General 41.45 

Public  Works  Engs 15.20 

56.65 

Baloptican 75.00 

—         412.44 

Excess  of  Disbursements  over  Receipts 93.12 

Balance  in  hand S  59.44 

Liquid  Assests: 

Victory  Bond $99.11 

Bank  Balance 8.52 

Cash 50.92 


$158.55 


E.  Davis, 

Treasurer. 

The  Books,  vouchers  and  balance  sheet  have  been 
examined  and  found  correct. 

Clement  A.  Cornwall, 

K.  M.  ChaDWICK,  Auditors. 

Respectfully  submitted, 

H.  M.  BiGWOOD, 

Secretary. 
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Vancouver  Branch 

The  President  and  Council, 

The  Annual  Report  of  the  Vancouver  Branch  for 
the  year  1920  is  herewith  respectfully  submitted: — 
The  Branch  Membership  is  as  follows: — 

Members 56 

Associate  Members 81 

Juniors 8 

Students 15 

Associates 1 


161 


The  outstanding  feature  of  the  year  was  the  passing 
of  the  British  Columbia  Engineering  Profession  Act. 
This  was  secured  by  the  various  engineering  societies  in 
the  Province,  through  a  joint  engineers'  committee, 
promoting  a  Private  Bill,  the  expenses  in  connection  with 
which  were  provided  by  subscription  of  the  engineers 
of  the  Province.  After  considerable  opposition  and 
amendment  the  Act  was  finally  passed  in  March  1920. 

This  Branch  played  a  prominent  part  in  the  "Bill" 
stages.  The  Branch  Chairman,  Prof.  E.  G.  Matheson, 
M.E.I.C.,  being  Chairman  of  the  Joint  Committee,  while 
the  Hon.  Secretary  was  R.  Snodgrass,  A.M.E.I.C,  and 
the  Hon.  Treasurer,  J.  N.  Anderson,  A.M.E.I.C. 

On  the  successful  passing  of  the  measure  Prof. 
Matheson  was  appointed  Provisional  President  of  the 
Association  of  Professional  Engineers  of  the  Province 
of  British  Columbia,  while  the  Branch  was  well 
represented  on  the  Council. 

The  interest  displayed  by  the  Branch  members  in 
Legislation,  and  the  amoimt  of  time  and  energy  called 
for  to  bring  this  to  a  successful  issue,  interfered  to  some 
extent  with  the  normal  activities  of  the  Branch,  but  now 
that  the  Act  is  on  the  statute  books  and  the  Professional 
Association  now  successfully  launched,  the  members  are 
showing  a  decided  interest  in  the  affairs  of  The  Institute. 

The  following  meetings  were  held  during  the  year: — 
5   Jan.,   B.   C.  "Town  Planning  Act"  (proposed)  A.  G. 

Dalzell,  A.M.E.I.C. 
3  Feb.,  "Reclamation  of  Northerly  Part  of  Pitts  Meadows," 

H.  M.  Burwell,  M.E.I.C. 
2    Mar.,    "Sub-Aqueous    Tunnelling,"  E.  G.  Matheson, 

M.E.I.C. 
5  July,   Discussion  B.  C.   Engineering  Profession  Act. 
16  Oct.,  Dinner— Lt.-Col.  R.  Leckie,  D.S.O.,  Speaker. 
23  Dec,  General  Business  Meeting. 

At  this  last  meeting  the  Council  for  1921  was  elected 
and  new  Branch  By-laws  were  approved. 

There  has  been  a  considerable  change  in  the  member- 
ship during  the  year  and  a  welcome  increase  in  numbers. 
The  Branch  lost  a  valuable  niember  in  R.  F.  Hayward, 
M.E.I.C.,  who  has  gone  to  Chili. 

The  balance  on  hand  amounts  to  $90.53. 
Respectfully  submitted, 

Geo.  a.  Walkem, 

Chairman. 
J.  N.  Anderson, 

Secretary-Treasurer. 


Calgary  Branch 

The  President  and  Council, 

During  the  year  1920  there  have  been  seven  general 
meetings,  ten  meetings  of  the  Executive  Committee  and 
one  joint  meeting  of  the  Executive  Committee  and  Special 
Committee  on  arrangements  for  the  Western  Professional 
Meeting  at  Banff. 

The  first  general  meeting  was  held  in  the  Board  of 
Trade  rooms  on  January  2nd  when  Major  H.  B.  Muckles- 
ton,  M.E.I.C,  gave  a  very  interesting  address  on  the 
work  of  the  Railway  Troups  in  France.  After  Major 
Muckleston's  address,  Capt.  J.  J.  Hanna,  A.M.E.I.C, 
gave  an  impromptu  talk  on  tunnelling  at  Hill  60  and 
Capt.  F.  K.  Beach,  A.M.E.I.C,  spoke  more  in  detail 
about  the  work  of  the  railway  troups. 

On  March  11th,  H.  E.  M.  Kensit,  M.E.I.C,  of  the 
Dominion  Water  Power  Branch,  Ottawa,  gave  a  most 
interesting  paper  on  "The  Water  Powers  of  the  British 
Enpire." 

On  April  9th,  C  D.  Howe  gave  an  illustrated  lecture 
on  Terminal  Elevators;  this  meeting  was  held  at  the 
Public  Library  and  the  public  were  invited. 

The  members  of  The  Institute  were  invited  to  a 
meeting  of  the  Board  of  Trade  at  which  Mr.  Dalzell 
gave  an  address  on  city  Taxation. 

On  May  4th  there  was  a  general  meeting  of  all 
engineers  to  discuss  the  formation  of  the  Association  of 
Professional  Engineers  of  Alberta.  After  this  general 
meeting  a  meeting  of  the  Branch  members  present  was 
held  and  the  question  as  to  whether  there  should  be  a 
1920  Western  Professional  Meeting  under  the  auspices 
of  the  Calgary  Branch  was  discussed.  A  Committee 
was  appointed  to  report  on  the  feasibility  and  suitability 
of  holding  such  a  meeting. 

On  May  22nd  this  Committee  reported  at  a  general 
meeting  and  it  was  decided  to  hold  a  Western  Profes- 
sional Meeting  at  Banff  in  August. 

On  June  5th  the  Committee  again  reported  to  a 
general  meeting  of  the  Branch.  As  the  parent  Institute 
found  that  it  was  unable  to  support  a  Western  Profes- 
sional Meeting  the  Committee  wished  to  be  assured  that 
it  was  still  the  desire  of  the  Branch  to  hold  the  Meeting. 
It  was  decided  to  go  ahead  without  the  support  of  the 
parent  Institute. 

On  November  12th  the  fifth  and  last  general  meeting 
was  held.  This  took  the  form  of  a  smoker.  An  excellent 
programme  was  prepared  by  a  special  committee  and  the 
members  present  had  a  very  pleasant  evening. 

At  the  ten  Executive  meetings  the  regular  business 
of  the  Branch  was  attended  to,  and  in  addition  three 
main  subjects  of  interest  to  the  Branch  members  were 
discussed  and  acted  upon,  namely: — Legislation  and  the 
formation  of  Association  of  Professional  Engineers  of 
Alberta,  the  Western  Professional  Meeting,  Classifica- 
tion and  Compensation  of  Engineers.  In  the  way  of 
general  business  the  resignation  of  our  Secretary-Treasurer 
and  Asst.  Secretary  should  be  mentioned. 

M.  H.  Marshall,  M.E.I.C,  having  requested  to  be 
relieved  of  his  duties,  J.  J.  Hanna,  A.M.E.I.C,  was 
appointed  by  the  Executive  Committee  on  December  22. 
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C.  M.  Arnold,  M.IC.I.C..  who  for  over  two  years 
luvd  most  atTri)l;il)ly  lili-d  the  iK)silioi\  of  Secrctary- 
Trcasuror,  resigned  on  Aiiril  Kit  li  as  tic  was  IcaviiiK'  Calj;ary 
to  aaT]>l  an  imiiortaiil  position  with  Mr.  Muckluston 
on  tlir  Li'llihridue  Northirn  Irrigation  Project.  On 
April  2;ird  liie  i)resent  inciinil)ent  was  api-Kunled  by  tiie 
Executive  Committee. 

Lcitislutioii  nnd  the  Association  of  Professional  Enitinccra 
of  Albertii 

Up  to  the  time  of  the  passing  of  the  act  the  I<lxecutive 
Committee  Rave  all  ixissiblc  assistance  to  the  Special 
Committee  of  engineers  who  were  working  on  the  Bill. 
On  IVcember  29th,  Lewis  Slockctt,  Chairman  of  the 
Rocky  Mountain  Branch  of  the  Canadian  Mining  Institute 
met  the  Commit  lee  and  discussed  the  matter  at  length. 
.\l  the  same  nu'oliiii;  the  Executive  Committee  arranged 
to  advance  $100.00  to  the  Special  Committee  to  cover 
expenses  until  other  financial  arrangements  could  be 
made.  This  sum  was  loaned  from  and  later  returned  to 
the  Branch  funds.  The  organization  of  the  Branch  was 
placed  at  Mr.  Peters'  disposal  in  calling  a  general  meeting 
of  engineers  which  was  "held  on  May  4th  to  discuss  the 
formation  of  the  Association  of  the  Professional  Engineers 
of  Alberta. 

*  It  is  gratifying  to  the  Branch  that  the  Act  had  been 
passed  and  the  Association  formed  although  we  had 
hoped  for  a  more  complete  Act  than  the  one  which  was 
linally  passed.  It  is  also  gratifying  that  F.  H.  Peters, 
M.E.I.C.,  one  of  our  members,  has  had  his  excellent  work 
in  this  connection  acknowledged  by  being  made  the  first 
President  of  the  Association. 

Western  Professional  Meeting  at  Banff 

While  the  credit  for  the  successful  meeting  held  at 
Banff  in  August  lies  with  the  Special  Arrangements 
Committee,  considerable  preliminary  work  was  necessary 
on  the  part  of  the  Executive  Committee  and  it  was 
necessary  to  finance  the  undertaking  temporarily  as  no 
money  was  taken  in  until  the  Meeting  opened.  One 
hundred  and  fifty  dollars  was  advanced  to  and  repaid 
by  the  Special  Committee  for  this  purpose.  The  Meeting 
was  a  financial  success,  some  $443.00  over  and  above 
expenses  being  paid  into  the  general  funds  (one  bill 
for  damages  to  borrowed  supplies  not  yet  rendered). 
In  view  of  the  fact  that  the  parent  Institute  did  not 
belie\'e  that  a  successful  meeting  could  be  prepared  in 
the  short  time  at  the  Branch's  disposal  it  is  most  gratify- 
ing to  know  that  the  Western  Professional  Meeting  was 
in  every  way  a  success. 

Compensation  and  Classification  of  Engineers 

This  question  first  came  before  the  Executive  Com- 
mittee on  December  22nd,  1919,  when  a  letter  was 
received  from  the  Toronto  Branch  reporting  the  action 
taken  there.  It  was  again  before  the  Committee  on 
April  16th,  October  26th  and  November  30th.  No 
definite  action  was  taken  until  the  last  mentioned  date 
when  it  was  decided  to  bring  it  before  the  present  meeting 
so  that  the  views  of  the  members  on  this  most  important 


question  could  Ix?  obtained.  The  American  Association 
of  Engineers,  ICngineering  Council  representing  th«- 
various  lùigineering  SfKieties  of  the  IJnitwJ  States,  the 
parent  Institute  and  the  majority  of  the  Branches  have 
already  acted  on  this  matter.  The  Edmonton  liranch  is 
now  considering  this  matter  and  has  asked  this  Branch 
to  send  a  representative  to  their  meeting  next  week. 

The  parent  society  publication,  TIk  Journal,  ha^ 
offered  to  the  Branches  rebates  on  Branch  News  and 
personal  items  and  also  on  new  advertising  obtained 
through  the  Branch.  The  Branch  Secretary  is  hand- 
icapped in  obtaining  news  and  personals  through  not 
being  in  personal  touch  with  all  the  various  activities 
of  the  Branch  members.  He  would  appreciate  the 
assistance  of  the  members  in  this  work  so  that  the  Calgary 
Branch  may  show  up  as  a  live  organization  in  this  paper 
which  reaches  the  majority  of  Canadian  engineers. 

During  the  year  15  have  joined  The  InslUule  and 
3  have  obtained  transfer  to  a  higher  grade  as  follows: — 

2  Members,  8  Associate  Members,  2  Junior  Members, 
2  Student  Members,  1  Associate  of  Institute,  1  Transfer 
from  Associate  Member  to  Member,  1  Transfer  from 
Junior  to  Associate  Member,  1  Transfer  from  Student  to 
Associate  Member. 

The  following  applications  have  been  received  and 
are  being  dealt  with  : — 

1  Member,  8  Associate  Members,  3  Junior  Members, 
1  Transfer  Junior  to  Associate  Member. 

There  are  on  the  Branch  records  of  Membership: 

27  Members,  48  Associate  Members,  7  Junior 
Members,  5  Student  Members,  2  Associates  of  The 
Institute,  9  Affiliates. 

Total,  92,  and  13  applications  pending,  making  a 
total  of  105. 

A  financial  statement  for  the  year  is  attached  hereto. 


Financial  Statement  for  the  year  ending  November  30th,  1920 


Receipts  : 

Balance  in  Bank,  December  1st,  1919 $140.71 

Fees  from  Members 22.00 

Rebates  from  Parent  Institute 141.06 

Rebates  from  Journal 5.69 

Interest  on  Bank  account 3.34 

Interest  on  Victory  Bond 16.50 

Net  Receipts  from  Banff  Meeting 442.98 

Total $772.28 


Expenditures  : 

Stationery,  Printing  and  General  Expense 146.81 

Books  and  Magazines 5.25 

Balance  in  Bank  (less  one  cheque  outstanding)  December  1st, 

1920 620.22 

Total $772.28 
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Assests  : 

Balance  in  Bank,  (less  one  cheque  outstanding) 620.22 

Three  $100.  Victory  Bonds,  1927  issue,  present  value 286.50 


$906.72 


Liabilities  : 

A  charge  of  unlcnown  amount  by  the  City  of  Calgary  for 
breal^age  of  equipment  at  Banff  Meeting 

Respectfully  submitted, 

Arthur  L.  Ford, 

Secretary-  Treas  urer. 

Edmonton  Branch 

The  President  and  Council, 

The  1920  Annual  Report,  covering  the  activities  of 
the  Edmonton  Branch  is  submitted  herewith. 

The  Branch  Membership  is  as  follows: — 
Members 


Associate  Members 

Junior 

Student 

Associates 

Total      .     .     . 


35 
5 
4 
1 

53 


Six  general  meetings  and  seven  Executive  meetings 
were  held  during  the  year.  The  early  meetings  were 
taken  up  principally  with  matters  pertaining  to  the 
preparation  of  the  Engineering  Profession  Act.  The  Act 
was  assented  to  April  10th.  1920.  Although  it  does  not 
give  us  a  closed  profession  in  Alberta,  yet  it  is  generally 
felt  that  a  good  start  has  been  made. 

Two  technical  papers  were  read  during  the  simimer, 
one  by  Mr.  Parsons,  formerly  superintendent  of  the  City 
Power  House,  on  the  "Law  of  Coal  and  Steam  Consimip- 
tion  in  Power  Plants",  and  the  second  on  "Enstein's 
Relativity"  by  Dr.  Boyle  of  the  University  of  Alberta. 

The  Branch  had  a  cash  balance  on  hand,  December 
31st,  with  all  accounts  paid  of,  $22.94. 

The  Officers  for  the  year  were: — 

Chairman,  R.  J.  Gibb,  M.E.LC, 
Secretary-Treasurer,  R.  P.  Graves,  A.M.E.I.C. 

Executive: 

D.  J.  Carter,  A.M.E.I.C, 
R.  W.  Jones,  M.E.LC, 
Hon.  J.  L.  Coté,  A.M.E.I.C. 
Col.  Geo.  W.  MacLeod,  A.M.E.I.C. 
At   the  last   general   meeting  of  the   Branch,   the 
following  Officers  were  elected: — 

Chairman,  D.  J.  Carter,  A.M.E.I.C, 
Vice-chairman,  A.  W.  Haddow,  A.M.E.I.C, 
Secretary-Treasurer,  C  C  Sutherland,  A.M.E.I.C. 

Executive: 
R.  W.  Ross,  A.M.E.I.C, 
J.  D.  Robertson,  A.M.E.I.C, 


E.  Kells-Hall,  A.M.E.I.C, 

Prof.  R.  S.  L.  Wilson,  A.M.E.I.C. 

Respectfully  submitted, 
D.  J.  Carter, 
Chairinan, 

C.  C.  Sutherland, 

Secretary-Treasurer. 

Saskatchewan  Branch 

The  President  and  Council, 

The  undersigned  beg  to  submit  the  following  report 
for  the  Saskatchewan  Branch  of  The  Engineering  Institute: 

During  the  past  season,  the  regular  activities  of  the 
Branch  were  carried  on  successfully.  There  were  eight 
regular  Branch  meetings  and  nine  meetings  of  the  Branch 
Executive  held,  besides  a  number  of  meetings  of  the 
Legislation  Committee,  Concrete  Committee,  Salary 
Committee  etc. 

The  question  of  Legislatioa  occupied  the  attention 
of  the  members  to  a  considerable  extent.  During  the 
1919-1920  session  of  the  Provincial  Parliament  the 
Government  was  approached  in  this  connection  and  the 
draft  of  our  Act  submitted.  Several  radical  changes 
were  suggested  by  the  Government,  to  a  few  of  which 
the  Branch  gave  its  consent.  Eventually  however  an 
agreement  on  several  important  issues  could  not  be 
reached  and  the  professional  Legislation  was  deferred 
until  the  fall  session  1920,  when  it  was  taken  up  again 
by  our  Branch.  The  Provincial  Government  would 
not  introduce  the  Act  as  a  Government  measure,  but 
consented  to  bring  it  before  the  house  as  a  Public  Bill, 
reducing  thereby  the  expense  to  the  Branch  considerably. 
The  Act  in  its  original  form  passed  the  second  reading 
of  the  House,  but  was  subsequently  defeated  in  Commit- 
tee, owing  to  considerable  opposition  having  developed 
among  the  rrajo  ity  of  members  who  seem  to  be  opposed  to 
all  professional  legislation.  The  Branch  is  considering 
at  present  what  steps  to  take  in  order  to  insure  the 
passing  of  the  bill  at  the  next  session  of  the  Provincial 
Parliament. 

The  custom  of  dinners  preceeding  all  the  regular 
meetings  of  the  Branch  has  been  retained,  and  the  same 
are  being  held  as  heretofore  every  2nd  Thursday  of  the 
month  at  the  Kitchener  Hotel    Regina. 

A  very  successful  Simuner-Meeting  was  held  at 
Saskatoon  on  July  15th  at  which  a  considerable  ntmiber 
of  our  members  had  gathered.  It  was  generally  deplored 
that  it  was  the  first  Summer-^'eeting  of  our  Branch  at 
which  our  General  Secretary  could  not  be  present.  A 
goodly  number  of  our  members  attended  also  the  meeting 
of  the  Alberta  Division  at  Banff. 

The  suggestion  of  our  Branch  to  adopt  sessional 
meetings  in  connection  with  the  Annual  Meeting  of 
The  Institute  has  been  adopted  and  is  being  carried  out. 

Our  Concrete  Committee  is  continuing  the  investiga- 
tions on  the  influence  of  Alkali  Soils  on  Concrete  and 
will  likely  submit  a  report  to  the  Annual  Meeting  of 
The  Institute. 
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Our  Siilary  CommiUcf  prepared  a  very  compre- 
liensivo  sclietiuie  of  salaries  for  engineers,  which  was 
forwarded  to  the  Remuneration  Committee  of  The 
I  HKlltiitf.  A  sub-Committee  of  same  is  at  jiresenl  working 
on  a  schedule  of  fees  for  en^'ineers  in  private  practice. 

Tiu'  followinK  are  some  of  the  papers  read  at  our 
regular  meetings: 

Prof.  C.  J.  Mackenzie,  M.E.I.C.:  "Concrete  Mixtures 
in  Alkali  Soil". 

W.  A.  Begg,  A.M.E.I.C:  "Interpretation  of  the 
Town  rianning  Act  and  Procedure  in  its  Connection". 

W.  T.  Thompson,  M.E.I.C:  "The  Hudson  Bay 
Railway". 

D.  A.  Smith,  A.M.E.I.C:  "Mapping  in  War". 

H.  B.  Sherman,  A.M.E.I.C:  "Rural  Automatic 
Telephones". 

R.  W.  E.  Loucks,  A.M.E.I.C:  "Natural  Resources 
of  Saskatchewan". 

C  W.  Dill,  M.E.I.C:  "Present  and  Future  Develop- 
ment of  Roadwork  in  Saskatchewan". 

I.  P.  Roche,  A.M.E.I.C:  "Construction  of  Carboniz- 
ing and  Briquetting  Plant  near  Bienfait,  Sask." 


A.  J.  McPhcrson,  A.M.E.I.C:  "Materials  for  Water- 
pipes". 

There  has  been  a  steady  increase  in  the  membership 
of  the  Branch,  twenty-one  new  members  being  recorded, 
while  ten  numbers  have  left  the  jurisdiction  of  the 
Branch.  There  are,  besides,  twelve  applications  for 
admission  to  Tlic  InKlitutc  outstanding  from  our  Province. 

It  has  been  found  necessary  to  supplement  again, 
by  a  Branch-assessment,  the  rebates  received  to  an 
amount  of  $111.83  from  the  Parent  Institute.  The 
Branch  assessment  resulted  in  an  increase  of  the  assets 
of  the  Branch  of  $201.50,  with  a  large  portion  of  uncol- 
lected assessments.  The  expenditures  for  the  year 
amounted  to  $312.75. 

For  the  Executive  of  the  Saskatchewan  Branch. 

Respectfully  submitted, 

W.  R.  Warren, 

Vice  Chairman. 

J.  N.  DE  Stein, 

Secretary-  Treasurer. 


Winnipeg  Branch 

The  President  and  Coimcil, 

On  behalf  of  the  Winnipeg  Branch  the  following  report 
for  the  year  1920  is  submitted  herewith.  Our  membership 
has  increased  from  269  to  an  active  list  of  295,  being  an 
increase  of  9.66  per  cent.  The  membership  is  distributed 
as  follows: — 


Students  .... 
Associates  .... 
Local  Branch  Affiliates 


16 

1 

24 


Members    . 
Associate  Members 
Juniors 


51 

168 

35 


Total 295 

It  is  with  regret  that  we  have  to  record  the  death  of 
one  of  our  esteemed  members  and  Past  Chairman, 
W.  A.  Duff,  M.E.I.C. 

The  Branch  has  been  signally  honoured  by  Council, 
in  their  action  in  conferring  an  Honorary  Membership 
on  our  oldest  and  respected  member,  Brigadier  General 
H.  N.  Ruttan. 


Date  1920 
Jan.        2 

Jan.      21 


Feb. 
Feb. 


5 
18 


Mar.  3 

Mar.  17 

April  1 

April  21 

May  6 

Sept.  9 

Sept.  16 

Oct.  21 

Nov.  5 

Nov.  18 

Dec.  2 

Dec.  16 


The  Branch  has  held  16  meetings  during  the  year,  as  follows: — 
Subject  Speaker 

"Mining    and    its    Relation    to    Industrial  W.  J.  Dick,  M.E.I.C 

Development" 

"Some  C  onsiderations  in  the  use  of  Powdered 

Fuels" T.  R.  Deacon,  M.E.I.C 

"Economics  of  Water  Wheel  Design" F.  H.  Martin 

"Concrete  Mixtures  in  Alkali  Soils" —  (Paper 

by  Prof.  C  J.  McKenzie,  A.M.E.I.C, 

read  by B.  S.  McKenzie,  M.E.I.C 

"Plans  for  Dealing  \vith  the  Natiu^al  Resources 

of  this  Province Capt.  J.  W.  Wilton 

"A    New    Type    of    Internal    Combustion 

Engine" Geo.  R.  Pratt,  A.M.E.I.C 

"Safety  Engineering" A.  MacNamara,  A.E.I.C 

"Some  Observations  on  Electrical  Distribu- 
tion   C  A.  Clendenning,  A.M.E.I.C  . 

Annual  Meeting  of  the  Branch 

Report  of  Salary  Committee ■ 

"Popular  Government" Hon.  A.  B.  Hudson,  K.C 

"Construction    and    Operation    of    Electric 

Furnaces" J.  E.  Davey 

"Electrical  Transmission" Prot.  J.  W.  Dorsey,  A.M.E.I.C. 

"Manitoba*s  Right  to  its  Natural  Resources"  Prof.  Chester  Martin 

Discussion,  Direct  Current  Transmission.  . . .  Prof.  J.  W.  Dorsey,  A.M.E.I.C. 

"Some  Principles  of  Ratemaking" Geo.  L.  Guy,  M.E.I.C 


Attendance 

Remarks 

46 

Regular 

56 
72 

ti 
it- 

56 

tt 

39 

<< 

43 
56 

37 
28 
61 
51 

it 

Annual 
Special 
Regular 

56 
97 

44 
68 
41 
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The  average  attendance  during  the  year  was  53, 
being  an  increase  of  15  over  the  average  for  the  previous 
year. 

The  members  of  the  Branch,  with  the  Engineering 
students  of  Manitoba  University,  held  a  very  successful 
dance  on  April  7,  in  the  Ft.  Garry  Hotel. 

On  June  3  the  Branch  tendered  a  complimentary 
limcheon  to  the  visiting  members  of  The  Engineering 
Institute  of  Canada,  who  assembled  to  attend  the  Good 
Roads  Convention.  At  the  same  time  the  Special  Con- 
crete Committee  convened. 

On  October  12  the  Branch  tendered  the  Engineering 
students  of  Manitoba  University  a  reception  and  smoker, 
which  was  well  attended. 

We  are  pleased  to  record  having  placed  on  the 
Statutes  of  the  Province  of  Manitoba  an  Act  Respecting 
the  Engineering  Profession,  which  became  law  on  March 
27,  1920. 

Note  should  also  be  made  of  the  very  excellent  work 
of  the  Salary  Committee  appointed  by  the  Branch,  the 
results  of  whose  efforts  have  already  been  shown.  The 
Civil  Service  Commissioner  for  the  Province  of  Manitoba 
has  recommended  the  acceptance  of  the  classification  of 
engineers  as  recommended  by  this  Committee. 

The  Committee  is  still  active,  and  using  every 
influence  to  better  the  status  of  the  engineers  of  the 
Province. 

Financial  Statement 

Receipts   from   Local    Dues   collected    during    the    year 

amounted  to $   744.50 

Rebates    from    the    Main    Society    for    the    first    three 

quarters 400.25 

Rebates  for  Branch  News 25.90 

Interest,  Earnings,  Current  Account,  and  Bonds 30.80 

Association  of  Professional  Engineers  for  stationery 15.00 

Other  Receipts,  Smoker,  Dance,  etc.  net 120.64 

Total  Receipts  for  the  Year $1,337.09 

Bank  Balance  as  at  December  31,  1919 396.72 

$1,733.81 
Total  Expenditures 1,642.74 

Bank  Balance  as  at  December  31,  1920 $     91.07 

Other  Assets 

Due  from  Main  Society  as  at  Dec.  31,  1920:  — 

Rebates  for  last  quarter $  73.39 

Rebates  for  Branch  News 5.00 

Commission  on  advertising 53.75 

Local  Dues  in  arrears  from: 

Branch  Members 99.00 

Local  Affiliates 24.00 

Five  $100  Dominion  of  Canada  War  Bonds 

—  1937 500.00         755.14 

Total  Assets  excluding  Office  Equipment  and  Library $  846.21 

Liabilities  —  Printing  and  Stationery 4.08 

Assets  over   Liabilities,   without   consideration   of  Office 

Equipment  and  Library $  842  13 


As  our  By-laws  call  for  the  Annual  Meeting  to  be 
held  in  May,  at  which  Officers  are  elected  for  the 
ensuing  year,  the  present  staiï  are  continuing  office 
until  that  date. 

Respectfully  submitted, 
W.  M.  Scott, 
Chairman. 
George  L.  Guy, 

Secretary-Treasurer. 

Sault  Ste.  Marie  Branch 

The  President  and  Coimcil, 

The  Annual  Report  of  the  Sault  Ste.  Marie  Branch 

of  The  Engineering  Institute  of  Canada  for  the  year  1920 
is  herewith  respectfully  submitted. 

Membership 

The  Branch  Membership  at  the  close  of  the  year  was 
twenty-two,  consisting  of  the  following: — 

Members 4 

Associate  Members  ...  15 
Junior  Members  ....  2 
Students 1 

Total 22 

Eleven  changes  have  taken  place  during  the  last  twelve 
months  due  to  various  causes  as  fellows: — 

One    Associate    Member    transferred    to    grade    of 
Member; 

One   Member   admitted   to    Institute   in   grade    of 

Member; 
Two  Student  Members  joined  Branch; 
Two  Associate  Members  left  Branch; 
Two  Jimior  Members  left  Branch; 
Three  Student  Members  left  Branch. 

Finances 

The  finances  of  the  Branch  are  in  good  condition, 
the  Bank  balance  at  December  31st.  being  $87.33. 

Owing  to  the  kindness  of  the  Algoma  Steel  Corpor- 
ation, their  Board  Room  has  been  placed  at  the  disposal 
of  the  Society  for  their  meetings,  thereby  obviating  any 
expense  in  this  direction. 

Meetings 

During  the  year  there  were  held  nine  regular  meetings, 
at  which  papers  were  presented,  and  business  carried  out 
as  follows: — 
Jan.    29 — "Economics  of  Mechanical  Eng.   by 

A.  W.  Sinnamon,  M.E.I.C. 
Feb.    26— "Forestry,"  by  B.  F.  Avery. 
Mar.  25 — Elections  for  Branch  Executive  for  1920-21. 
April  29 — "Industrial  Relations,"  by  R.  Olzendam. 
May   27 — "Economics    of   Mechanical    Eng.,"    (second 

Paper),  by  A.  W.  Sinnamon,  M.E.I.C. 
June    24 — Annual  Meeting.     "General  Design  of  a  Lock 

and  Approaches,"  by  J.W.  LeB.  Ross,  M.E.I.C. 
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Oct.     26     "History  of  EnKiiiecrinj^'  In  niicl  Arouml  the 
Sault,"  by  C.  II.  IC.  Houiilliwiiiti-,  A.M.IC.I.C. 

Dec.      2 — "PurclKisiiiK.  atid  the  Commercial  Aspect  of 

iMiKiiifcrinn,"  l)y  L.  L.  Jacobs,  A.M.E.I.C. 
Dec.    16     Discussion  on  Industry  and  Labor. 

Executives   Meetings   were   held   on    llie    following 
dates: — 


January  23rd. 
April  29th. 
Oct.  26th. 
Dec.  2nd. 
Recently  this  Branch 


1920. 
1920. 
1920. 
1920. 

has  innovated  a  system  of 
advices,  Rivin.n  particulars  retrardinn  members  of  this 
Branch  wliose  services  are  or  will  be  available.  A  form, 
copy  of  whicli  is  attached,  has  been  i^ot  out  for  this  Branch 
and  copies  are  mailed  to  the  Secretary  of  every  Branch. 
Each  memlxT  now  receives  one  or  more  journals  and 
brings  to  the  ncHice  of  the  meetings  any  items  or  articles 
of  particular  interest.  The  development  of  round  table 
discussions  has  done  mucli  to  increase  the  interest  and 
improve  the  attendance  ol  members. 

Respectfully  submitted, 

Geo.  H.  Kohl, 

Sccrcta  nj-  Trcas  urer. 


ENGINKERING   INSTITUTE  OF  CANAD.\ 
Branch  at  Sault  Ste.  Marie,  Ontario. 


.192. 


To  The  Secret.\ry 

Branch. 

Be  kind  enough  to  bring  to  the  notice  of  your  members 

particulars  concerning  the  under  noted 

member,  whose  services  are  available. 

Secretary. 

Name Age 

Address 

Educational  record. 

Engineering  Record. 

Border  Cities  Branch 

The  President  and  Council, 

The  Executive  of  the  Border  Cities  Branch  beg  to 
submit  the  following  Annual  Report  for  the  current  year 
ending  December  31st,  1920. 

Secretary's  Report 

Regular  meetings  held 8 

Special         "  "        3 

Average  attendance 16 

Outside  speakers  (papers)     ....       4 
"  "        (addresses)      ...       5 

Membership  papers 4 

Executive  meetings 12 

Present  Membership 

Members 11 

Assoc.  Members    ...     32 

Jimiors 8 

Students 2 

Total 53" 


The  Branch  has  had  an  active  year  and  has  been 
regularly  represented  at  the  meetings  hekl  by  the  Ontario 
Provincial  Division,  at  the  Annual  Meeting  of  Thr 
Inslilulv.  anfl  at  the  Professional  Meeting  at  Niagara 
Falls,  Ontario. 

Report  of  MemberHhip  Committee 

The  work  of  this  Committee  has  included  the  receiv- 
ing of  applications  for  memlx;rship  and  looking  up 
Imtilule  Members  who  either  have  moved  into  this 
locality  or  had  not  been  on  our  Branch  roll. 

This  Committee  has  considered  the  question  of 
Associates  of  The  InstHutf  and  Affiliates  of  the  Branch. 
It  was  the  opinion  that  while  there  is  some  material  for 
both  these  classes,  efforts  should  be  centered  on  active 
Membership. 

We  regret  to  report  the  loss  by  death  of  four  of  our 
Members,  G.  C.  Williams,  A.M.E.I.C.,  our  first  Secretary; 
E.  G.  Henderson,  M.E.I.C,  a  member  of  long  standing 
in  The  Institute;  C.  T.  Evans,  Jr.E.I.C,  whose  application 
had  been  passed  only  a  short  time  before,  and  Owen 
McKay,  M.E.I.C,  who  was  known  to  many  of  us. 

One  Member,  C.  W.  Tarr,  and  one  Junior,  R.  Kendall, 
have  moved  from  the  jurisdiction  of  the  Branch. 

We  have  not  attempted  any  special  membership 
drive,  owing  chiefly  to  the  scarcity  of  material.  With  the 
help  of  several  active  members  we  have  been  able  to  for- 
ward eleven  applications,  five  of  which  have  been  passed 
to  date. 

The  actual  change  in  our  membership  list  has  been 
as  follows: 

Applications  passed 5  5 

Applications  now  with  Council  ...  6 

Transfers .  5 

New  names  added  of  men  in  District    .  '12        17 

Removed  by  death 4 

Moved  from  District 2 

Net  gain  in  Membership       ....  11 

The  Report  of  Advertising  Commitee 

Your  Committee  on  Advertising  having  only  recently 
been  appointed,  have  to  report  that  active  steps  are  now 
being  taken  from  which  good  results  are  anticipated. 

Treasurer's   Report 

Receipts; 

Balance  at  Annual  Meeting,  1919 $54.58 

Rebates  received  from  headquarters  during  year 75.75 

Special  Branch  fee  subscribed  by  Members 80.00 

Receipts  from  dinner  Windsor  Club  (July) 37.75 

Receipts  Annual  Dinner  (Dec.) 54.00 

Rebate  due  from  headquarters  to  D«c.  31,  1920: 

Quarterly  rebate $15.75 

Branch  News 6.67 

22.42 

Total $324.50 
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Expenditures  ; 

Printing  Notices,  By-Laws,  typeing,  etc $26.93 

Postage,  express,  etc 10.89 

Telegrams,  telephones,  etc 9.03 

Travelling  expenses  Branch  Representative  at  Annual  Meeting 

(Montreal) 42.50 

Travelling  expenses  Branch  Representative  Ontario  Provincial 

Division.  J  : 55.29 

Dinner  expenses  Windsor  Club  (July) 50.02 

Miscellaneous 24.17 

Expenses  Annual  Dinner  (Dec.) 51.75 

Total $270.58 

To  Balance  in  Bank 31.50 

To  rebate  due  from  headquarters  to  December  31st,  1920       22.42 

Total $324.50 

Respectfully  submitted, 

H.  B.  R.  Craig, 

Chamnan. 
J.  E.  Porter, 

Secretary-Treasurer. 


of  selected  members,  which  has  studied  and  analyzed  the 
question  of  engineering  legislation  for  the  Province  of 
Ontario  and  which  presented  a  report  to  the  Executive 
in  December.  This  Committee  is  continuing  to  act  for 
the  Branch,  during  the  present  important  stage  of  legisla- 
tion in  Ontario. 

The  healthy  financial  condition  of  the  Branch  has 
increased  from  72  to  1(X)  or  38%  during  the  year.  The 
membership  stands  as  follows: — 

Members 16 

Associate  Members      ...     58 

Jimiors 11 

Students      7 

Associates 7 

Affiliates 1 

Total        100 

Respectfully  submitted, 

W.  P.  Near, 
Chairman. 

Rex.  Johnson, 

Secretary-  Treasurer. 


Niagara  Peninsula  Branch 

The  President  and  Council, 

The  second  annual  report  of  the  Niagara  Peninsula 
Branch  shows  the  year  1920  to  have  been  one  of  substan- 
tial progress  in  technical,  welfare  and  social  affairs  of  the 
Branch. 

The  outstanding  feature  of  the  year  was  the  Profes- 
sional Meeting  in  September,  which  brought  fame  and 
pride  to  the  Branch  and  set  a  new  standard  for  gatherings 
of  engineers. 

The  greatest  event  in  Branch  social  affairs  was  the 
Aimual  Meeting  in  May,  when  a  large  attendance  of 
members  joined  in  a  very  happy  dinner  party  at  Niagara 
Falls.  It  was  felt  that  the  success  of  this  function 
augured  well  for  the  Professional  Meeting  and  it  was 
on  this  occasion  that  the  Branch  learned  to  gauge  the 
quality  of  enjoyment  demanded  for  an  engineering  gather- 
ing, such  as  the  Professional  Meeting. 

Nine  meetings  of  the  Branch  and  six  Executive 
meetings  were  held  during  the  year.  Five  speakers 
addressed  the  Branch  on  various  technical  subjects,  the 
general  secretary  paid  his  annual  visit  in  March,  a  dinner 
meeting  was  held  in  St.  Catharine's  in  February  and  a 
trip  of  inspection  was  made  to  the  paper  mills  at  Thorold 
in  October.  In  the  same  month  the  Executive  Committee 
made  a  thorough  study  of  questions  of  Remuneration  and 
Institute  Policy  and  outlined  courses  of  progressive  action 
on  the  two  subjects  which  were  later  ratified  by  the 
Branch  members  and  sent  on  to  the  respective  committees 
of  The  Institute  for  furtherance  by  The  Institute  at  large. 

The  two  principle  Branch  Committees  have  been 
the  Professional  Meeting  Committee  and  the  Branch 
Legislation  Committee. 

The  former  was  a  large  and  well  organized  body  which 
functioned  perfectly.    The  latter  is  a  small  Committee 


Hamilton  Branch 

The  President  and  Council, 

This  has  been  a  banner  year  for  the  Hamilton  Branch. 
The  membership  shows  a  good  increase  while  the  finances 
are  in  splendid  shape.  All  the  meetings  have  been  well 
attended.  The  members  of  the  Executive  have  all  worked 
hard  to  stimulate  interest  in  the  affairs  of  the  Branch. 
Most  of  the  meetings  held  during  the  year  have  been 
reported  in  The  Journal  from  time  to  time  and  therefore 
will  only  be  mentioned  in  this  report. 

Jan.  24  —  Luncheon  at  the  Royal  Connaught  Hotel 
followed  by  a  visit  to  the  Coke  Oven  Plant  of  the  Steel 
Company  of  Canada.  A  description  of  the  plant,  its 
equipment,  operation  and  capacity  was  given  to  each 
member  of  the  party.  (See  April  nimiber  of  The  Journal — 
Branch  News.) 

Feb.  10  —  A  General  Meeting  of  the  Branch.  Henry 
Harvie,  A.M.E.I.C.,  of  the  Hydraiilic  Engineering  Depart- 
ment of  the  Hydro-Electric  Power  Commission  of  Ontario 
read  a  paper  on  "The  Extent  and  Value  of  Canadian 
Water  Powers".  His  address  was  illustrated  with  nu- 
merous lantern  slides.   (See  April  nimiber  of  The  Journal.) 

Mar.  2  —  A  General  Meeting  of  the  Branch.  John 
Murphy,  M.E.I. C,  consulting  electrical  engineer  of  the 
Department  of  Railways,  Ottawa,  exhibited  his  moving 
pictures  on  needle  and  anchor  ice  formations  to  a  large 
audience  in  the  Canadian  Westinghouse  Auditorium. 
Pictures  were  also  shown  of  the  Panama  Canal  and 
Panama  Pacific  Exposition.  (See  April  number  of  The 
Journal.) 

Mar.  11  —  This  meeting  took  the  form  of  a  Diimer 
at  the  Royal  Connaught  Hotel.  The  speakers  of  the 
evening  were  R.  K.  Palmer,  M.E.I.C.,  Chairman,  Fraser 
S.  Keith,  A.M.E.I.C.,  general  secretary  and  E.  H.  Darling, 
M.E.I.C.,  who  read  a  paper  on  the  "Necessity  of  an 
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Adwiiiatc  Ruildiiit!;  Code".  The  uominalinK  Committee 
to  pivpaiv  IkiIIoI  lor  clod  ion  of  ollia-rs  was  appointed 
at  this  mcelinR.     (See  April  iiunil>cr  of  The  Journal.) 

April  Several  Executive  mcetinns  field  and  routine 
business  looked  alter.  Ballot  was  issued  for  election  of 
new  ollicers  returnable  on  May  22nd  for  the  Annual 
Mcctintj. 

May  22  -Annual  Meeting.  Rejx)rts  of  retiring 
Chairman  and  Secretary-Treasurer  received  and  adopted. 
The  Scrutineers  announced  the  election  of  new  ollicers  for 
the  ensuing  year. 

July  15-  First  meeting  of  new  Executive.  Com- 
mittees were  appointed  as  follows: — 

(a)  Committee   on    Policy:    R.    K.    Palmer,    M.E.I.C, 
Chairman. 

(b)  Committee    on    Classification    and    Remuneration: 
E.  H.  Darling,  M.E.I.C,  Chairman. 

(c)  Papers    Conunittee:    H.    B.    Dwight,    A.M.E.I.C, 

Chairman. 

Oct.  12  —  Membership  Committee  appointed — F.  B. 
Paulin,  A.M.E.I.C.  Chairman.  Routine  business  disposed 
of. 

Oct.  26  —  General  Meeting  of  the  Branch.  Address 
given  by  Major  A.  C  Lewis,  Secretary  of  the  Canadian 
Deep  Waterways  Association  on  "The  St.  Lawrence 
River  Project".  The  great  international  scheme  whereby 
ocean  going  vessels  can  reach  the  Great  Lakes.  (See 
December  number  of  The  Journal.) 

Nov.  17  —  General  Meeting  of  the  Branch.  Geo. 
Hogarth,  M.E.I.C,  chief  engineer,  Department  Public 
Highways  of  Ontario  gave  an  illustrated  address  on 
"The  Public  Highways  of  Ontario".  (See  December 
number  of  The  Journal.) 

Dec.  10  —  Annual  Dinner  of  Hamilton  Branch  held 
in  Royal  Connaught  Hotel.  Speakers:  H.  U.  Hart, 
M.E.I.C,  Chairman;  Fraser  S.  Keith,  A.M.E.I.C, 
general  secretar>^  and  J.  W.  Tyrrell,  M.E.I.C,  who  gave 
a  splendid  address  on  "The  Hudson  Bay  Route".  The 
address  was  illustrated  with  upwards  of  100  lantern 
slides  made  from  photos  taken  by  the  speaker.  (See 
January  number  of  The  Journal.) 

The  Hamilton  Branch  deeply  regrets  to  report  the 
passing  of  our  esteemed  fellow  member,  T.  Harry  Jones, 
M.E.I.C,  former  city  engineer  of  Brantford.  Mr.  Jones 
took  an  active  interest  in  The  Institute  and  assisted  in 
the  establishing  of  this  Branch. 

Membership  of  the  Hamilton  Branch  on  December 
31st,  1920,  was  as  follows:— 

Members    .....  14 

Associate  Members     .  42 

Juniors 11 

Students 19 

Affiliates 48 

Total 134 

In  addition  to  the  above  a  large  nvimber  of  applica- 
tions are  now  pending. 


Finance*  : 

ICeceipU  : 

M;il.  on  hand  at  end  of  Branch  year  —  May  30th,  l'J20,  as  per 

;iudit(>rs  report $  61.92 

Total  recfipts  May  30  to  Dec.  31  : 

Rebates    -  aniliate  fees,  etc .       213.78 


Expenditures  ; 
Total  expenses  May  30  to  Dec.  31 


275.70 


77.34 


Balance  on  hand $198.36 

Respectfully  submitted, 

H.  U.  Hart, 

Chairman. 
J.  A.  McFarlane, 

Secretary-Treasurer. 

Toronto  Branch 

The  President  and  Coimcil, 

Herewith  we  beg  to  submit  the  Armual  Report  of 
the  Toronto  Branch. 

The  outstanding  feature  of  the  activities  of  the  Tor- 
onto Branch  during  the  calendar  year  of  1920,  was  the 
inauguration  of  weekly  Branch  meetings,  which  were 
started  early  in  February  and  with  the  exception  of  the 
summer  months  were  continued  throughout  the  year,  and 
have  proven  to  be  a  decided  success. 

Altogether  there  were  held  during  the  year  twenty- 
eight  Branch  meetings  and  eighteen  Executive  Committee 
meetings. 

Most  of  the  Branch  meetings  were  devoted  to  lectures 
and  discussions  on  various  technical  subjects,  but  some 
of  them  were  taken  up  with  receiving  reports  from  Com- 
mittees and  with  discussions  of  general  business. 

Through  the  various  Committees  which  were  ap- 
pointed and  active  during  the  year,  the  Branch  carried  on 
numerous  activities,  tending  to  better  the  prestige  of  the 
profession  in  general,  and  to  improve  the  status  of  the 
individual  engineer. 

The  following  Committees  were  active  during  the 
year:  — 

Publicity  Committee 

J.  C  Krumm  (Chairman),  A.  G.  Young  (Secretary- 
Treasurer),  J.  R.  W.  Ambrose,  W.  E.  M.  Bonn, 
P.  Gillespie,  T.  D.  Mylrae,  R.  O.  Wynne-Roberts. 

Committee  on  Ethics 

T.  D.  Mylrae  (Chairman),  H.  A.  Goldman  (Secretary), 
W.  E.  Douglas,  H.  T.  Hazen  J.  C  Krumm,  H.  J,  Lamb, 
R.  O.  Wynne-Roberts,  C  R.  Young. 

Zoning  Committee 

H.  L.  Seymour  (Chairman),  H.  J.  Caldwell  (Sec- 
retary), G.  G.  Powell,  A.  E.  K.  Bunnell,  J.  P.  Hynes, 
N.  D.  Wilson,  Tracy  LeMay,  Wm.  Storrie. 
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Policy  Committee 

E.  T.  Wilkie  (Chairman),  A.  C.  Oxley  (Secretary). 
Wm.  Storrie,  H.  A.  Rhodes,  P.  Gillespie,  W.  J.  Smithers. 
C.  H.  Mitchell,  G.  G.  Powell.  G.  H.  Power,  C.  R.  Scott, 
T.  Taylor,  R.  O.  Wynne-Roberts  —  eo;  officio,  H.  A. 
Goldman  —  ex  officio. 

Membership  Committee 

J.  M.  Oxley,  W.  E.  M.  Bonn,  H.  J.  Caldwell,  C.  D. 
Dean,  F.  B.  Goedike  (Chairman),  E.  A.  Gibson,  W.  J. 
Smithers,  Geo.  Phelps,  M.  A.  Stewart,  A.  E.  Jupp, 
J.  G.  Jack,  R.  B.  Young,  E.  M.  Proctor,  I.  H.  Nevitt, 
O.  H.  Shenstone,  R.  O.  Wynne-Roberts,  A.  M.  Reid, 
W.  K.  Scott. 

Legislation  Committee 

Toronto  Branch  representative  on  the  Advisory 
Conference  Committee  of  the  Ontario  Provincial  Division 
Willis  Chipman. 

Employment  Secretary 

R.  T.  G.  Jack. 

Committee  on  Social  Service 

T.  L.  Crossley  (Chairman),  J.  H.  Bradley,  A.  E.  K. 
Bimnell,  J.  H.  Curzon,  G.  Phelps. 

Back  Dues  Committee 

E.  M.  Proctor  (Chairman),  F.  B.  Goedike,  R.  T.  G. 
Jack. 

City  of  Toronto  Building  By-laws  Committee 

A.  H.  Harkness,  P.  Gillespie,  G.  T.  Clark,  F.  G. 
Engholm,  T.  D.  Mylrae,  C.  R.  Young,  J.  B.  Carswell, 
J.  M.  Oxley  (Chairman). 

Fees  Committee 

F.  Barber,  J.  G.  G.  Kerry,  E.  A.  James,  Geo.  Power, 
P.  H.  Mitchell.  A.  L.  Mudge,  R.  E.  W.  Hagarty,  F.  M. 
Byam,  C.  R.  Young,  G.  T.  Black,  Wm.  Storrie,  A.  H. 
Harkness,  R.  O.  Wynne-Roberts. 

Library  Committee 

C.  R.  Young,  L.  M.  Arkley,  A.  G.  Young,  A.  L. 
Mudge,  E.  R.  Clarke,  H.  J.  Caldwell,  W.  B.  Redman, 
A.  B.  Crealock,  O.  M.  Falls,  A.  C.  Oxley,  (Chairman), 
P.  W.  Greene,  H.  R.  Rhodes. 

1921  Annual  Meeting  Committee. 

General  Committee 

Col.  H.  J.  Lamb,  D.S.O.  (Chairman),  H.  L.  Seymour 
(Secretary),  O.  M.  Falls  (Asst.  Secretary). 


W.  A.  Bucke, 
Prof.  T.  R.  Loudon, 

G.  A.  McCarthy, 

J.  R.  W.  Ambrose, 
J.  B.  Carswell, 


Prof.  H.  E.  T.  Haultain, 
W.  A.  McLean, 
Geo.  T.  Clark, 
Mrs.  C.  H.  Mitchell, 


Sub-Committees 

Chairman  Finance  Committee. 
"      Entertainment  Com- 
mittee. 
"      Technical  Papers 
Committee. 
Publicity  Committee. 
Accommodation  Com- 
mittee. 
"      Service  Committee. 
"      Dinner  Committee. 
"      Reception  Committee. 
Convener  Ladies  Committee. 


Sectional  Meetings 

R.  O.  Wynne-Roberts  Chairman  Municipal  Engineering. 

E.  T.  J.  Brandon,  "      Electrical  Engineering. 

C.  B.  Hamilton,  "      Mechanical  Engineering. 

T.  L.  Crossley,  "      Chemical  Engineering. 

T.  D.  Mylrae,  "      Structural  Engineering. 


Members  of  General  Committee 

J.  Roy  Cockburn.  E.  L.  Cousins,  F.  A.  Dallyn, 
F.  A.  Gaby,  Norman  McLeod,  Jas.  Milne,  P.  H.  Mitchell, 
E.  M.  Oliver,  J.  M.  Oxley,  G.  G.  Powell,  Wm.  Storrie, 
H.  G.  Acres,  Willis  Chipman,  Peter  Gillespie,  A.  H. 
Harkness,  J.  C.  Krumm,  Thos.  Taylor,  C.  R.  Young, 
Jas.  McEvoy,  W.  E.  Douglas. 


Financial  Statement 

Income  and  Receipts  during  1920 $448.26 

Cash  in  Bank  on  January  1920 238.47 

Rebates  for  Oct.,  Nov.,  Dec.  1920— Receivable 110.69 

$797.42 

Expenditures  during  1920 S529.62 

Bills  payable 252.39 

$782.01 
Surplus 15.41 


$797.42 


Branch  Membership 

The  exact  number  of  the  present  membership  of  the 
Branch  is  not  available,  because  so  many  members  have 
recently  been  admitted  to  the  Branch  whose  names  have 
not  yet  been  placed  on  our  mailing  list.  It  is  fair  to 
assume,  however,  that  this  membership  is  now  in  the 
neighborhood  of  five  himdred. 

As  the  Annual  Meeting  of  the  Branch  for  1921  will 
not  be  held  until  April,  the  present  officers  remain  in 
office  until  spring.    These  are  as  follows: — 

Chairman,  —  R.  O.  Wyrme-Roberts,  M.E.I.C. 

Vice-Chairman,  — A.  H.  Harkness,  M.E.LC. 

Secretary-Treasurer,    —  H.  A.  Goldman,  A.M.E.I.C. 

Executive  Committee,  —  H.  G.  Acres,  M.E.I.C, 

W.  Chipman,  M.E.I.C, 
Geo.  T.  Clark.  A.M.E.I.C, 
J.  C  Krumm.  A.M.E.I.C. 
T.  Taylor,  M.E.I.C. 
C  R.  Young,  M.E.I.C. 

Respectfully  submitted, 

R.  O.  Wynne-Roberts, 
Chairman. 

H.  A.  Goldman, 

Secretary-  Treasurer. 
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IVterboroiiftli  Brunch 

The  IVt'suU'iil  and  Council, 

riu-  I'-xi'CUlivr  Commit Ur  of  the  P('torl)orf)u^;h 
liraiicli,  boi;s  to  submit  tlu-  I'ollowiiiii  rc'i)orl  for  the  year 
1920. 

KU'Vfu  miTtiiiK  wrrc  held  (iuiiii.u  the  year  a  list  of 
which  follows. 

Jan.  8th.  "Proposed  Leiiislation  for  Engineers  in 
the  Province  of  Ontario."  Discussion  led  by  Jas. 
Mackintosh,  M.K.I.C.,  Chairman  of  the  local  Committee 
on  LcKislation. 

Jan.  24.       A  continuation  of  the  above  subject. 

Feb.  12th.  "The  Economical  Significance  of  Can- 
ada's Fire  Waste."  B\'  J.  Crove  Smith,  Dominion  Fire 
Commissioner  for  the  Department  of  Insurance  at  Ottawa. 
Illustrated  with  lantern  slides  and  moving  pictures. 

Feb.  19th.  "Water  Filtration."  By  R.  L.  Dobbin, 
M.E.I.C.,  Waterworks  superintendent  for  the  Peterbo- 
rough lUilities  Commission.  Illustrated  with  lantern 
slides. 

March  18th.  -  "Institute  Affairs."  By  A.  B.  Lambe, 
A.M.E.I.C.,  of  Ottawa,  Secretary  of  the  Ontario  Provin- 
cial Division. 

V 

April  8th.  —  "Ice,  Frazil  and  Anchor  Ice."  By 
John  Murphy,  M.E.I. C,  of  Ottawa,  electrical  engineer 
for  the  Department  of  Railways  and  Canals.  Illustrated 
with  lantern  slides  and  moving  pictures. 

April  22nd.  "History  and  Development  of  Pulp 
and  Paper  Making."  By  P.  P.  Westbye,  M.E.I.C. 
general  manager,  Wm.  Hamilton  Co.,  Peterborough. 
Illustrated  with  lantern  slides  and  moving  pictures. 

May  6th.  —  Annual  Meeting  of  the  Branch,  and 
election  of  Officers. 

Oct.  14th.  —  "The  Ontario  Provincial  Highway  Sys- 
tem." By  the  Hon.  W.  A.  McLean,  M.E.I.C.  Deputy 
Minister  of  Highways  for  Ontario.  Illustrated  wdth 
lantern  slides  and  moving  pictures. 

Nov.  11th.  —  Annual  Banquet.  Speakers:  Julian  C. 
Smith,  M.E.I.C,  F.  B.  Brown,  M.E.I.C,  R.  O.  Wvnne- 
Roberts,  M.E.I.C,  and  Alex.  J.  Grant,  M.E.I.C. 

Dec.  21st.  —  "Super  Cement."  Captain  F.  M. 
Dawson,  A.M.E.I.C,  of  Toronto.  Illustrated  with  lan- 
tern slides. 

The  attendance  at  these  meetings  was  very  good, 
averaging  42. 

The  membership  of  the  Branch  is  as  follows: — 

Members 14 

Associate  Members          .  22 

Juniors 13 

Associates 1 

Affiliates 30 

Total 80 

The  Branch  has  taken  an  active  interest  in  City 
affairs,  and  at  the  request  of  the  City  Council,  appointed 


a  Committee  of  its  members  who  made  an  inspection 
of  the  foundation  soil  on  the  East  side  of  the  new  Ilunter 
Street  bridge.  The  Committee  was  able  to  reassure  the 
Council  regarding  the  ability  of  the  sf)il  to  suppfjrl  the 
load  superimposed  on  it. 

!  )uring  the  year  the  Branch  suffered  great  loss  in  the 
death  of  two  of  its  most  prominent  members,  G.  Keid 
Munro.  M.E.I.C,  and  A.  F.  Bœkhout,  A.M.E.I.C  The 
former  was  Chairman  of  the  Branch  at  the  lime  of  his 
decease. 

The  following  is  the  financial  statement  for  the  year 
1920:  - 

Receipts  ; 

Balance  in  the  Bank,  Jan.  1st,  1920 .  $  23.92 

Grant  from  Council , 49.85 

Rebate  from  Fees 51.55 

Rebate  for  Branch  News j. 35.17 

.Afiiliate  Fees 100.00 

Annual  Dinner 170.00 

Interest 0.62 


$431.11 

Expendilure»  ; 

Rent  and  Fixtures $  27.50 

Journal  Subscriptions  for  Affiliates 50.00 

Expenses  of  Annual  Dinner 174.53 

Printing 42.53 

Flowers,  etc 38.50 

Miscellaneous 45.74 

Balance  in  Bank,  Jan.  1st,  1921 52.31 


S431.ll 


Respectfully  submitted. 

R.  H.  Parsons, 
Chairman. 
R.  L.  Dobbin, 

Secretary. 

Kingston  Branch 

The  President  and  Coimcil, 

The  financial  year  of  the  Kingston  Branch  ends  on 
the  31st  of  October,  a  statement  issued  on  that  date  is 
attached. 

Meetings  were  held  on  the  first  and  third  Tuesdays 
of  each  month  during  the  University  session.  It  was  not 
found  possible  to  secure  a  quorum  during  the  long  holiday 
as  the  members  were  scattered  over  the  Dominion. 

There  has  been  no  scarcity  of  technical  papers  con- 
tributed by  engineers  both  inside  and  outside  the  Branch, 
and  we  have  averaged  an  80%  attendance  at  all  meetings, 
which  we  claim  as  a  possible  record. 

This  attendance  is  fostered  by  a  close  touch  between 
all  members  and  the  Branch  Executive,  and  the  courtesy 
of  the  local  papers  in  giving  prominence  to  our  meetings. 

The  members  of  the  Programme  Committee  deserve 
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a  full  measure  of  appreciation  for  their  excellent  work  in 
getting  together  a  programme  that  compares  very  well 
with  the  efforts  of  the  larger  Branches,  and  as  our  meetings 
are  open  to  the  Gentlemen  Cadets  of  the  R.M.C.  and  the 
Engineering  students  of  Queen's  University  a  lecturer  is 
assured  a  satisfactory  audience,  and  a  very  flattering 
attention. 

During  the  year  the  Kingston  Branch  sustained  a 
very  great  loss  in  the  death  of  Professor  J.  C.  Gwillim, 
M.E.I.C.,  whose  place  in  the  affection  of  the  members 
can  never  be  filled. 

The  membership  stands  approximately  as  follows: — 

Members 7 

Associate  Members     .      .  11 

Associates        ....  1 

Students  and  Juniors  .     .  20 

Financial  Statement  year  ending  October  1st,  1920 

Receipts  : 


Mar.  31    Cheque  W.  H.  Slinn,  retiring  Sec.-Treas . 
Apr.    16    E.I.C.  Headquarters  cheque  advance. .. . 


$68.00 
50.00 

$118.00 
Expenditures  ,' 

Apr.  16  Railway  fare,  speaker  chk.  no.  2 12.00 

Apr.  27  Stamps,  chk.  no.  3 2.00 

Mar.  31  Entertainment,  chk.  no.  1 6.00 

May  3  Printing  and  Stationery,  chk.  no.  4 8.40 

28.40 
Bank  Balance  Oct.  1,  1920 89.60 


$118.00 
Respectfully  submitted, 

J.  M.  Campbell, 
Chairman. 
W.  P.   WiLGAR, 

Secretary-  Treasurer. 

Ottawa  Branch 

The  President  and  Council, 

On  behalf  of  the  Managing  Committee  of  the  Ottawa 
Branch,  we  beg  to  submit  the  following  report  for  the 
calendar  year  1920: — 

The  Ottawa  Branch  of  The  Institute  was  formed  in 
January  1909.  The  membership  of  the  Branch  is  now 
exactly  double  what  it  was  at  the  close  of  the  first  year. 

Some  changes  have  taken  place  in  the  personnel  of 
the  Managing  Committee  since  the  last  annual  meeting. 
Messrs,  John  Blizzard,  M.E.I.C,  and  C.  N.  Monsarrat, 
M.E.I.C,  resigned  from  the  Managing  Committee,  the 
former  on  account  of  leaving  the  city  and  the  latter  on 
accoimt  of  being  out  of  the  city  most  of  his  time.  The 
vacancies  were  filled  for  the  balance  of  the  year  by  the 
appointment  of  Messrs.  O.  S.  Finnie,  M.E.I.C.,  and  A. 
Ferguson,  A.M.E.I.C.    On  accoimt  of  increasing  pressure 


of  office  and  other  work,  M.  F.  Cochrane,  A.M.E.I.C., 
felt  compelled  to  resign  as  Secretary-Treasurer  and  in 
September  the  Managing  Committee  appointed  F.  C.  C. 
Lynch,  A.E.I.C.,  as  Secretary  for  the  balance  of  the  year. 
During  the  past  year  the  Branch  had  6  luncheons,  7  even- 
ing meetings  and  15  meetings  of  the  Managing 
Committee.  The  statement  of  the  Secretary-Treasurer 
shows  a  very  satisfactory  condition  of  the  finances. 

At  the  last  annual  meeting  the  advisability  of  the 
formation  of  a  Professional  Association  of  Civil  Servants 
was  discussed  and  the  matter  referred  to  the  incoming 
committee.  The  Committee  decided  to  take  the  initiative 
in  calling  together  representatives  of  the  various  technical 
societies  to  discuss  the  question  and  appointed  three 
delegates  to  represent  the  Ottawa  Branch  of  The  Institute 
at  this  meeting.  As  a  result  of  the  conference,  the 
Professional  Institute  of  Civil  Servants  was  formed  and 
today  has  a  membership  of  over  four  hundred  and  fifty. 

A  special  Committee  on  Remimeration  was  appointed. 
This  Committee  gave  considerable  thought  to  the  subject 
and  submitted  a  report  which  was  forwarded  to  The 
Institute's  general  Committee  on  remimeration. 

Many  engineers  are  very  much  interested  in  the 
question  of  engineering  legislation.  Copies  of  a  draft 
bill  which  it  is  proposed  to  submit  to  the  Ontario  legislature 
during  the  coming  session  were  distributed  to  the  members 
of  the  Branch,  the  Committee  arranged  for  a  mass 
meeting  of  professional  engineers  and  invited  Willis 
Chipman,  M.E.I.C,  of  Toronto  to  address  the  meeting 
and  explain  the  bill. 

The  "Removal  of  the  Cross-Town  Tracks"  has  been 
a  public  question  in  Ottawa  during  the  past  year.  A  joint 
meeting  of  the  Ottawa  Branches  of  The  Engineering 
Institute,  the  Town  Planning  Institute  and  the  Ontario 
Association  of  Architects  was  held  and  the  following 
resolution  passed: — 

"Resolved  that  this  meeting,  without  committing 
itself  to  endorsation  of  any  definite  details  of  method, 
desires  to  express  general  approval  of  the  proposition 
for  the  removal  of  the  Grand  Tnmk  cross-town  tracks 
and  for  the  transfer  of  the  handling  of  all  through  traffic 
in  Ottawa  to  a  line  and  yards  established  outside  of  the 
existing  city  limits." 

The  public  memorial  was  later  signed  on  behalf  of 
the  Ottawa  Branch  by  the  Chairman  and  the  Secretary- 
Treasurer,  who  also  formed  part  of  the  delegation  which 
waited  on  the  Minister  of  Railways  and  Canals. 

The  Committee  sent  a  resolution  to  Council  to  the 
effect  that  as  the  taking  over  the  Hydro-radials  was 
distinctly  an  engineering  project,  the  engineering  profes- 
sion should  be  represented  on  the  Commission  to  be 
appointed  by  the  Ontario  Government  to  study  the 
question  and  asked  Council  to  make  appropriate  repre- 
sentations to  the  Drury  Government.  Our  fellow  mem- 
ber, A.  F.  Macallimi,  M.E.I.C,  was  appointed  a  member 
of  this  Commission. 

A  vacancy  exists  at  the  present  time  on  the  Railway 
Commission.  It  has  been  represented  to  Council  that 
an  engineer  should  be  on  the  Commission. 
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Tlio  ConiinilU'c  have  fi-lt  that  an  endeavour  should 
be  nuKle  to  l)riiin  I  lie  eiijiineeriun  profession  more  to  the 
knowledt^e  of  tlie  public  and  as  a  means  thereto  the 
following  ri'solulion  was  passed: 

"That  the  ProeeedinKs  Committee  shall  arrange  each 
year  ft)r  a  ix)iHilar  lecture  on  an  enRineerinR  subject  of 
general  interest  to  the  jiublic  at  larjje,  and  tliat  this  shall 
be  called  and  advertised  as  'The  Annual  Popular  Lecture 
of  The  I'J nil i turn ug  ItiNlilute,  Ottawa  Branch'.  The 
subject  of  the  annual  ixipular  lecture  and  the  lecturer 
are  to  he  approved  by  the  Managing  Committee  before 
final  arrangements  are  completed." 

Our  first  popular  lecture—  "Canada's  Ice  Problems 
and  their  Solution"  —  by  our  fellow  member,  John 
Murphy,  M.E.I.C,  filled  the  Collegiate  Hall  and  was  a 
great  success. 

It  was  decided  this  year  that  the  Councillors  resident 
in  Ottawa  should  constitute  a  Reception  Sub-committee 
of  the  Branch,  who  would  endeavour  to  see  that  new 
members  and  strangers  should  be  welcomed  to  the  meet- 
ings and  made  acquainted  with  the  other  members. 

Tliree  of  our  fellow  members  have  had  honours 
conferred  upon  them  during  the  past  year.  The  Order 
of  the  British  Empire  was  conferred  upon  Lt.-Comm. 
Edwards,  and  Major  Harcourt  Emra.  Commander 
Edwards  is  Superintendent  of  Radio  Telegraphs  in  the 
Naval  Service  and  this  honour  is  conferred  upon  him  as  a 
recognition  of  the  splendid  service  which  he  rendered 
during  the  war  in  keeping  the  Canadian  radio  service  in 
a  very  high  state  of  elîiciency.  Major  Emra  was  techni- 
cal adviser  for  civil  engineering  in  1918,  to  the  Director 
of  Engineering  Works  in  connection  with  the  British 
Government  auxiliary  shipbuilding  programme,  and  after- 
wards Director  of  Extensions  under  the  Ministry  of 
Shipping,  where  he  had  full  charge  of  the  Department 
conceined  with  the  technical  and  administrative  work 
incidental  to  the  increased  output  of  ships  and  marine 
machinery,  etc.  W.  J.  Stewart,  M.E.I.C,  Chief  Hydro- 
grapher  of  the  Naval  Service,  was  selected  as  one  of  two  to 
represent  the  British  Empire  on  the  International 
Committee  of  Enquiry  on  the  "freedom  of  transit" 
"international  ports"  and  "international  railways",  in 
connection  with  the  League  of  Nations. 

During  the  past  year  A.  P.  Davis,  President  of  the 
American  Society  of  Civil  Engineers  had  occasion  to  visit 
Ottawa  on  U.S.  Government  business.  There  was  not 
time  to  call  a  Branch  luncheon,  but  the  Councillors,  past 
Councillors  and  Managing  Committee  had  the  pleasure 
of  having  Mr.  Davis  with  them  at  an  informal  limcheon 
and  of  hearing  from  him  of  the  activities  of  the  American 
Society. 

On  the  2nd  December  R.  A.  Ross,  M.E.I.C,  President 
of  The  Institute  visited  us  at  a  regular  luncheon  and  gave 
a  very  instructive  review  of  the  affairs  of  The  Institute. 

Proceedings 

No  Branch  meetings  were  held  prior  to  the  Annual 
Meeting  on  the  8th  January.  Continuing  the  regular 
meetings  from  January  15th  a  good  programme  was 
arranged  and  the  attendance  at  the  different  meetings 


was  very  gratifying;,  averaging  85  at  the  luncheon  and 
60  at  the  evening  meetings.  In  the  case  of  Mr.  Iir>yd'8 
paper  on  surveying,  the  attendance  was  140.  In  spite 
of  very  bad  weather  conditions  the  attendance  at  the 
"Annual  Popular  Lecture",  which  was  given  by  John 
Murphy,  M.E.I.C,  was  over  500. 

The  following  is  a  list  of  the  meetings  and  luncheons 
during  the  year:  - 

Jan.  8— Annual  Meeting,  Board  Room  of  the  Com- 
mission of  Conservation. 

Jan.  15  -"Bridges:  Their  Relation  to  Architecture 
and  Town  Planning"  by  F"rank  Barber, 
A. M.E.I.C,  of  Toronto;  joint  meeting 
with  the  "Town  Planning  Institute"  and 
the  "Ontario  Association  of  Architects" 
held  at  the  Carnegie  Library. 

Feb.  12 — "Progress  in  Aviation"  by  J.  A.  Wilson, 
A. M.E.I.C.  Secretary  of  the  Air  Board; 
luncheon  held  at  the  Chateau  Laurier. 

Feb.  26— "Development  of  the  Motion  Picture 
Industry"  by  B.  E.  Norrish,  M.Sc., 
A.M.E.I.C,  at  the  Publicity  Bureau, 
Demonstration  Room. 

Mar.  4^"The  Development  of  Canada's  Mercan- 
tile Marine"  by  Alex.  Johnston,  Deputy 
Minister  of  Marine;  luncheon  at  the 
Chateau  Laurier. 

Mar.  18 — "Bituminous  Sands  of  Northern  Alberta" 
by  S.  C  Ells,  B.A.,  B.Sc.,  mining  engin- 
eer, Department  of  Mines;  at  the  Carnegie 
Library. 

April  1 — "Eight  months  adrift  on  the  Arcticlce" 
by  Storker  Storkersen,  Arctic  explorer; 
luncheon  at  the  Chateau  Laurier. 

April  8 — "Proposed  Removal  of  the  Grand  Trunk 
Cross  Town  Tracks"  by  J.  NoulanCauchon, 
A.M.E.I.C;  joint  meeting  with  the  Town 
Planning  Institute  and  Ontario  Association 
of  Architects;  at  the  Carnegie  Library. 

April  21 — Annual  Popular  Lecture — "Canada's  Ice 
Problems  and  their  Solution"  by  John 
Murphy,  M.E.I.C,  at  the  Collegiate 
Institute  Hall. 

May  5 — A.  P.  Davis,  President  of  the  American 
Society  of  Civil  Engineers;  luncheon  at 
thé  Chateau  Laurier. 

Nov.  6— "The  Common  Street  Car"  by  A.  B. 
Lambe,  A.M.E.I.C,  at  the  Hull  Electric 
car  sheds;  luncheon  at  the  Rivermead 
Golf  Club. 

Nov.  18— "The  Conservation  of  Coal  in  Steam 
Boiler  Furnaces"  by  J.  S.  Kingston,  held 
at  the  Carnegie  Library'. 

Dec.  2 — "The  Engineering  Institute"  by  R.  A.  Ross; 
M.E.LC,  President  of  The  Institute, 
luncheon  at  the  Chateau  Laurier. 
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Dec.  16 — "The  principles  and  methods  of  modern 
topographical  surveying"  by  W.  H.  Boyd, 
B.A.Sc,  M.E.I.C.;  held  at  the  Carnegie 
Library. 

Membership 

Two  meetings  of  the  Committee  on  Membership  were 
held  in  April  and  May  last  and  four  meetings  during  the 
past  fall. 

Forty-five  applications  in  all  were  dealt  wth: — 

New  Members 6 

Associate  Members 15 

Juniors 4 

Students 1 

Transfers  to  Higher  Grade 13 

There  were  also  eight  removals  and  two  resignations. 
The  following  are  comparative  figures  of  the  Branch 
Membership  for  1918,  1919  and  1920:— 

1918    1919    1920 


Honorary  Members 

Members 68 

Associate  Members. .  . .  123 

Associates 2 

Juniors 33 

Students 24 

Branch  Affiliates 28 

278 

Rooms  and  Library 


1 

1 

81 

90 

148 

158 

2 

2 

31 

32 

28 

27 

24 

•  24 

315 


334 


The  Branch  has  no  rooms  at  present  and  our  furniture 
is  stored  in  an  unoccupied  office.  It  was  recently  inspected 
and  a  portion  of  it  will  be  disposed  of  in  accordance  with 
the  desire  of  the  Managing  Committee.  During  the  year 
the  arrangement  has  been  continued  by  which  the  library 
has  been  made  available  for  the  membership  at  the  Motor 
Building.  Considerable  use  has  been  made  of  the  books 
and  a  good  many  requests  for  information  dealt  with. 
On  account  of  the  limited  space  available  it  is  considered 
more  desirable  to  advise  members  where  information  maj^ 
be  obtained,  rather  than  to  try  and  stock  the  books  them- 
selves. For  this  purpose  lists  of  Dominion  and  Provincial 
publications  are  kept,  also  those  issued  by  the  British  and 
the  United  States  Governments.  Abstracts  of  and  refer- 
ences to  papers  on  technical  subjects  are  received  from 
the  American  Society  of  Mecharucal  Engineers,  the 
Institution  of  Civil  Engineers,  Engineering  News  Record 
and  other  sources.  The  library  now  contains  about  eight 
himdred  volimies  and  during  the  year  presentations  have 
been  received  from  R.  de  B.  Corriveau,  M.E.I.C.,  Col. 
C.  N.  Monsarrat,  M.E.I.C,  and  C.  D.  Norton,  M.E.I.C. 

Last  year  it  was  suggested  that  the  library  be  transfer- 
red to  the  Carnegie  Library  so  as  to  make  it  more  readily 
available.  This  was  carefiilly  considered  and  it  was  found 
that  the  books  could  not  be  kept  there  in  separate  cases 
as  had  been  hoped,  but  would  have  to  be  indexed  and 
kept  along  with  the  other  books  and  would  thus  lose  their 
identity  as  a  separate  collection.  Many  of  the  books 
have  been  presented  by  past  leaders  of  the  profession 


and  possess  a  sentimental  value  on  that  account.  It  was 
therefore  felt  that  it  would  be  better  to  keep  the  library 
at  it  is  at  present,  looking  forward  to  the  time  when  it 
may  be  placed  in  permanent  quarters  belonging  to  the 
Branch. 

Publicity 

It  is  considered  that  the  interest  of  the  engineer  and 
The  Institute  would  be  best  served  if  attention  were  paid 
to  the  following  lines: — 

1 .  To  draw  to  the  attention  of  all  interested,  whether 
members  of  The  Institute  or  not,  such  papers,  lectures  or 
addresses  as  may  be  of  interest. 

This  has  been  accomplished  by  the  insertion  of 
advance  notices  and  editorials,  through  the  courtesy  of 
local  papers,  and  by  notices  mailed  to  other  professional 
men,  and  other  professional  bodies  in  advance  of  the 
meeting. 

2.  To  obtain  a  correct  and  comprehensive  report  of 
meetings  in  the  press. 

This  has  been  attained  by  inviting  representatives 
of  the  press  to  be  present,  and  by  seeing  that  the  import 
of  the  paper  or  address  was  made  apparent  to  them. 

3.  To  see  that  the  public,  through  the  press,  were 
made  aware  of  the  important  and  leading  place  the 
professional  engineer  takes  in  the  life  of  the  commimity 
and  the  nation. 

The  press  has  shown  itself  to  be  receptive  of  such 
ideas  as  have  been  brought  to  its  attention,  by  featuring 
in  editorials  and  in  its  news  colimins  the  subject  matter 
of  papers  and  addresses,  and  the  appointments  of  various 
engineers  to  important  posts. 

During  the  year  the  local  press  has  carried  an 
aggregate  of  36  columns  of  22  inches  each,  of  reports  of 
meetings,  and  9  editorials  have  appeared,  both  local 
papers  being  equally  courteous  in  opening  their  columns 
to  this  Branch  of  The  Institute. 

A  commencement  has  been  made  towards  advising 
engineers  outside  of  Ottawa  of  our  meetings.  Notices  of 
past  and  future  meetings  have  been  mailed  to  the  engin- 
eering journals  in  Canada  and  in  the  United  States,  and 
it  is  hoped  that  visiting  engineers  will  continue  to  find 
it  possible  to  get  in  better  touch  with  their  confreres  in 
Ottawa. 

Policy 

A  Committee  on  Policy  was  appointed  by  Council 
to  propose  definite  means  by  which  the  objects  of  The 
Institute  can  be  carried  out  and  the  Chairman  of  that 
Committee  asked  for  the  co-operation  of  the  Branches 
by  the  appointment  of  sub-committees  which  would 
consider  the  subject  in  a  broad  maimer  and  submit  their 
suggestions. 

The  Ottawa  Branch  appointed  a  sub-committee 
composed  of  the  following  past  secretaries: — M.  F. 
Cochrane,  A.M.E.I.C,  Convenor;  J.  B.  Challies,  M.E.I.C, 
A.  B.  Lambe,  A.M.E.I.C.  This  Sub-Committee  gave  the 
matter  considerable  thought  and  study  and  prepared  a 
comprehensive  report  which  has  been  submitted  to  the 
General  Committee. 
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AdvortUlnit  In  "The  Jnurniil" 

A  (.'omiiiilU'i'  on  advcilisiiin  in  'I'hr  Joumul  was 
apix)iiilr(l  in  SfpU'inhcT,  lOliO,  and  to  date  has  secured 
two  iK'w  contiai'ts  i-acli  lor  l!i  nionlhs,  the  total  cost 
of  wliidi  was  $;i!H).(X).  Several  oilier  new  contracts  are 
anticipatt^d  in  tlie  near  future. 

Finances 

The  lînancial  jiosition  of  tiie  Brancii  continues  to  be 
highly  salisfactorj-,  as  may  be  seen  by  reference  to  the 
attached  statements  of  assets  and  liabilities  and  of 
receipts  and  exix'nditures. 

The  principal  assets  of  the  Branch  consist  of  eight 
hundred  dollars  ($800.00)  in  Victory  Bonds  and  about 
four  hundred  and  twenty-ei.uhl  dt)llars  ($428.00)  in  cash. 
The  net  income  shows  an  increase  over  that  for  1919, 
notwithstandin.i;  the  fact  that  the  net  expenditure  for 
purely  branch  purposes  has  been  slightly  increased. 

Ofecers  for  1921 

The  .Vnnual  Meeting  of  the  Branch  will  be  held  in 
Ottawa  on  the  13th  January  when  the  oOicers  and  mem- 
bers of  the  Managing  Committee  will  be  elected  for  the 
year  1921. 

'     Statement  of  Assets  and  Liabilities  for  the  year  ending 
December  31.  1920. 

Assets 

Furniture  (Cost  $200.00) S  80.00 

Library: 

Book  Cases  (Cost  $72.50) 50.00 

Bound  Magazines      iNominal ^'^ 

Books  (800  volumes)  J  25.00 

Rebates  due  from  Main  Institute  on  1920  Fees 72.13 

Stationery  and  equipment 20.00 

Victory  Bond  due  December  1,  1922 500.00 

Victory  Bond  due  November  1.  1934 300.00 

Cash  in  Bank 419.23 

Cash  on  hand 8.27 


$1,475.63 
Rebates  item  and  cash  balance  O.K. 
Victor^'  Bonds  produced. 

(Sgd.)  A.  A.  Dion, 

Auditor. 
Liabilities 

Surplus $1,475.63 

$1,475.63 
Receipts 

Balance  in  Royal  Bank,  1st  January,  1920 $174.27 

Cash  on  Hand 4.72 

Rebates  from  Main  Institute,  quarter  ending  31st  Dec,  1919  69.64 

Proceeds  of  Sale  of  Plajdng  Cards .50 

Branch  Affiliate  Fees  —  arrears,  1918 2.00 

"       1919 4.00 

"       1920 32.00 

A.  B.  Lambe,  Refund  of  Postage  Pro\'incial  Division 11.18 

Rebates  from  Main  Institute  Jan.  to  Sept.  30,  1920 460.38 


InlercBt  on  $50().(K)  Victory  HrmA  year  1920 

•'       ••    $300,00         

I'rocceds  of  «ilc  of  hiniheoti  tickftn,  77  at  7.^". 
Hninch  Ni-ws  linirri.il.  M.iv  and  June  1920 

Audited  and  found  in  accordance  with  Cash  Borjk. 

(Sgd.)  A.  A.  Dion, 

Auditor. 

Kxiiendituren 

Postage,  Envelopes  and  Exchange 

Printing 

Luncheon  expenses.  Committee  Meetings 

Luncheon  exjxinsos,  Branch  Meetings 

TeleKrams  and  Telephones 

Janitor  semce,  Electrician  and  tips 

Stenographic  &  Accounting  Services,  Secretary's  Office 

Refreshments  Annual  Meeting 

James  Wilson  &  Co.,  Framing  Portrait 

Luncheon  —  Daffodil  Tea  Room 

C.  P.  Edwards  —  Expense  of  Annual  Popular  Lecture 

Expense  of  luncheon  for  A.  P.  Davis 

Luncheon  —  Executive  Committee 

Rivermead  Golf  Club  —  Luncheon 

A.  B.  Lambe  —  Lecture  Expenses 

Complimentary  Tickets  for  Luncheon 

The  Citizen 

Insurance 

Engineering  News  Record 

Engineering  Index 

Book  Case  for  Library 

Cartage  of  Lantern  to  meetings 

Balance  in  Bank,  31st  Dec,  1920 

Cash  on  hand 


27.50 

57.75 
5.56 

.$«66.00 


!>  41.8'1 
45.00 
18.20 
77.45 

^94 
13.00 
52.50 

6.00 

6.50 
12.00 

7.00 
11.90 

2.35 
77.00 

4.50 

3.00 
18.00 

2.00 
16.32 

4.50 
12.50 

4.00 
419.23 

8  27 


S866.00 


Respectfully  submitted, 

G.  B.  Dodge, 

Chairman. 
F.  C.  C.  Lynch, 

Secretary-  Treasurer. 

Montreal  Branch 

The  President  and  Council, 

General 

The  Branch  year  extends  from  June  1st  to  May  31st, 
and  it  therefore  follows  that  the  period  covered  by  this 
report  refers  to  part  of  two  Branch  years,  and  covers 
the  activities  controlled  by  two  seperate  Executive 
Committees,  the  personel  of  which  is  given  below. 


1919-20 
Walter  J.  Francis, 
Arthur  Surveyer, 
Frederick  B.  Brown, 
H.  G.  Hunter, 
F.  P.  Shearwood, 
W.  Chase  Thomson, 
K.  B.  Thornton, 
J.  Duchastel, 
S.  F.  Rutherford, 


Chairman, 

Vice-Chairman. 

Secretary-Treas 


1920-21 
Arthur  Surveyer, 
Jas.  H.  Hunter, 
J.  L.  Busfield, 
K.  B.  Thornton, 
J.  Duchastel, 
S.  F.  Rutherford, 
G.  R.  MacLeod, 
John  T.  Farmer, 
O.  O.  Lefebvre, 
{ex  officio)  Walter  J.  Francis. 
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There  are  four  sections  of  the  Branch,  namely: — 

Chairmen 
1919-20  1920-21 

Civil  O.  O.  Lefebvre  O.  O.  Lefebvre 

Mechanical      F.  Newell  John  T,  Farmer 

Electrical         J.  A.  Burnett  G.  K.  McDougall 

Industrial        S.  F.  Rutherford  S.  F.  Rutherford. 

Reception  Committees  under  the  Chairmanship  of 
J.  L.  Busfield  and  Geo.  R.  MacLeod  for  the  two  years 
respectively  have  continuously  looked  after  their  regtilar 
duties  at  the  meetings. 

Membership 

Although  no  extraordinary  steps  have  been  taken  to 
increase  the  Branch  Membership  there  has  been  a  steady 
and  gratifying  increase.  Credit  must  be  given  to  those 
members  of  the  Branch  connected  with  McGill  University 
who  have  done  so  much  to  encourage  the  students  to 
attend  our  meetings  and  to  become  members  of  The 
Institute. 

Branch  Membership 

Jany.  1st,  Dec.  31st, 

1920  1920 

Honorary  Members 3  3 

Members 126  150 

Associate  Members 260  308 

Juniors 42  59 

Students 138  184 

Associates 8  11 

Branch  Affiliates 3  12 

Totals 580  727 

The  Executive  Committee  has  discussed  the  advis- 
ability of  appointing  a  membership  committee,  in  all 
probability  this  will  be  done  early  next  year,  and  it  is 
hoped  that  there  will  be  a  larger  increase  of  membership 
before  the  end  of  the  coming  year.  It  is  felt  that  our 
meetings  have  been  attractive  and  varied  enough  to 
appeal  to  all  branches  of  the  profession. 

Annual  and  Professional  Meeting 

The  most  important  event  during  the  past  year  was 
the  sixth  General  Professional  Meeting  held  under  the 
auspices  of  the  Montreal  Branch,  in  conjunction  with  the 
Annual  Meeting  of  The  Institute,  on  January  27th,  28th 
and  29th.  The  outstanding  feature  of  the  Meeting  was 
the  great  interest  displayed  and  consequent  large  attend- 
ance not  only  of  local  members,  but  of  visiting  members 
and  guests  from  all  over  the  continent.  The  following 
figures  give  the  recorded  attendance  : — 

Montreal  members 349 

Visiting  members 154 

Guests 148 

651 
Ladies  at  social  functions 186 

837 


On  the  morning  of  January  28th,  "The  Gateway  of 
the  Profession"  was  discussed  by  Professors  R.  F.  Ruttan 
and  A.  S.  Eve,  followed  by  Brig.-Gen.  C.  H.  Mitchell, 
Dr.  F.  D.  Adams,  Arthur  Surveyer  and  Professor 
Chas.  F.  Scott. 

The  members  of  The  Institute  were  entertained  at 
luncheon  by  the  Northern  Electric  Company,  followed 
by  a  visit  through  the  extensive  plant. 

The  Annual  Banquet  was  held  at  the  Windsor  Hotel 
on  the  evening  of  January  28th,  with  an  attendance  of 
over  two  hundred,  including  many  prominent  guests. 
Speeches  were  made  by  Brig.-Gen.  Mitchell,  Hon.  Chas. 
Marcil,  Lt.-Col.  R.  W.  Leonard,  Professor  Chas.  F. 
Scott,  R.  A.  Ross,  Judge  Surveyer  and  B.  K.  Sandwell. 

During  the  morning  and  afternoon  sessions  on 
January  29th,  the  following  papers  were  presented: — 

"Quebec's  Water  Power  Policy  and  the  Work  of  the 
Quebec  Streams  Commission,"  O.  O.  Lefebvre,  M.E.I.C. 

"The  Operation  of  the  Quebec  Public  Health  Act," 
T.  J.  Lafrenière. 

"The  Evolution  of  the  Public  Roads  Problem  in  the 
Province,"  Alex.  Fraser,  A.M.E.I.C. 

"The  Policy  of  the  Air  Board  of  Canada,"  Lt.-Col. 
O.  M.  Biggar. 

"The  Pulp  and  Paper  Industry,"  Ferd.  Van  Bruyssel . 

"The  Forests  of  Quebec,"  G.  C.  Piche,  A.M.E.I.C. 

The  convention  closed  on  January  29th,  with  the 
annual  smoking  concert  held  in  the  Rose  Room  of  the 
Windsor  Hotel. 

Regular  Meetings 

The  policy  of  holding  meetings  "Every  Thursday 
Evening  at  Eight-Fifteen"  has  been  continued  with  very 
gratifying  results.  The  Papers  and  Meetings  Committees, 
under  the  Chairmanship  of  John  T.  Farmer,  1919-20,  and 
J.  A.  Burnett,  1920-21,  have  done  excellent  work  in 
obtaining  a  variety  of  papers,  many  of  which  have  been 
of  great  technical  value,  while  others  have  been  of  more 
general  and  public  interest.  On  the  latter  occasions  the 
opportunity  has  been  taken  to  invite  prominent  citizens 
to  the  meeting. 

The  table  on  the  following  page  gives  the  complete 
list  of  regular  meetings  held  during  1920,  with  the  sub- 
jects, authors  and  attendance.  In  most  cases  the  attend- 
ance figures  quoted  are  somewhat  low  owing  to  the  fact 
that  there  are  always  some  members  and  guests  who  fail 
to  sign  the  attendance  card.  It  will  be  noticed  however, 
that  the  attendance  has  steadily  increased,  and  in  greater 
proportion  than  the  increase  of  membership,  indicating 
that  there  is  a  keener  interest  in  the  Branch  meetings. 
In  this  connection  the  Executive  Committee  of  the 
Montreal  Branch  desire  to  draw  the  attention  of  Council 
to  the  almost  urgent  necessity  of  providing  larger  seating 
accomodation  in  the  hall.  On  a  number  of  occasions 
during  the  past  year  additional  chairs  have  had  to  be 
rented  at  exhorbitant  rates,  and  at  practically  every 
meeting  during  the  past  few  months  there  has  been 
standing  room  only.  The  Executive  Coinmittee  has 
even  refrained  from  taking  active  steps  to  increase  the 
attendance  owing  to  the  lack  of  accomodation. 
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Date 


Feb. 

12 

" 

19 

" 

26 

Mar. 

4 

II 

11 

" 

18 

•• 

25 

Apr. 

1 

" 

8 

'• 

15 

•• 

22 

■' 

29 

May 

27 

Oct. 

14 

" 

21 

" 

28 

Nov. 

4 

" 

11 

" 

18 

" 

25 

Dec. 

2 

" 

9 

" 

16 

Kiltuliir    Mi-etlnila    i)f    the    Monlrvul    Branch,    1920 

Subject  Author 

*Ice  Foniiation John  Murphy,  M.E.I.C .-. . . 

Aerial  ThotoRraphy  in  the  War Lieut.  C.  C.  Brooks,  M.C 

Electric  Motors N.  C.  Mills 

Industrial  Relations J.  S.  Cameron,  A.M.E.I.C 

Inundation  Work  with  the  B.E.F Lieut.  G.  L.  Shanks.  A.M.E.I.C. 

*Utilization  of  LiRiiilc R.  deL.  French,  M.E.I.C 

Rc-rianninK  Montreal  and  District , .  Jas.  EwinR,  M.E.I.C 

Naval  (iunnery Lord  Congleton,  Jr.E.I.C 

Hydration  of  Cement F.  M.  Dawson,  A.M.E.I.C 

♦The  ReRuIation  of  the  St.  Maurice  River O.  O.  Lefebvre,  M.E.I.C 

Cotton  Roiie  for  Power  Transmission J.  M.  Alison 

^Engineering  Features  of  Tramway  Operation D.  E.  Blair,  A.M.E.I.C 

Annual  Meeting. 

Some  Problems  of  a  Consulting  Engineer T.  K.  Thomson,  M.E.I.C 

*Rpe  Casting  by  the  Centrifugal  Process A.  F.  Macallum,  M.E.I.C 

♦Miscellaneous  Motion  Pictures 

Modem  Superheater  Practice H.  B.  Oatley 

Commercial  Air  Service  in  Canada R.  B.  Daville 

Heating  and  Ventilation  of  Paper  Machine  Rooms E.  A.  Ryan,  A.M.E.I.C' 

Some  Economic  Aspects  of  Canadian  Forest  Resources.  .R.  O.  Sweezey,  M.E.I.C 

The  St.  Francis  River  Water  Storage A.  Duperron,  A.M.E.I.C 

*The  Exploitation  of  Spitsbergen J.  Maxtone-Graham 

♦Overall  Thermal  Efficiency  in  Everyday  Engineering 

Practice G.  P.  Cole,  M.E.I.C 


Attendance 

150 

70 

65 

60 

50 

90 

80 

95 

65 

90 

50 
110 

160 
125 
265 
120 

80 
130 

80 
120 
150 

140 


♦Motion  Pictures  were  shown  at  these  meetings. 

J'AI  this  meeting  presentation  was  made  of  the  Gzowski  medal  and  also  of  a  number  of  badges  to  Honorary  Members. 

The  average  attendance  during  the  months  of  October,  November  and  December  is  70%  greater  than  during  the  months  of  February, 
March  and  April.    The  membership  of  the  Montreal  Branch  increased  25%  from  the  beginning  to  the  end  of  the  year. 


Publicity 

Attention  has  been  given  to  the  obtaining  of  proper 
publicity  for  the  activities  of  the  Branch,  and  during  the 
past  season  the  Montreal  Gazette  in  particular  has  devoted 
considerable  space  to  our  papers  and  discussions,  with 
well-displayed  headlines. 

Finances 

During  the  past  year  the  finances  of  the  Branch  have 
been  handled  in  different  ways.  During  the  first  half  of 
the  year,  petty  expenses  were  paid  by  the  Branch  out  of 
the  balance  of  a  grant  made  by  Gjuncil  in  1919,  while 
the  main  expenses  were  paid  by  The  Institute  and  later 
debitted  against  the  Branch.  During  the  latter  half  of 
the  year  the  Branch  has  handled  its  own  financial  affairs 
entirely. 

The  following  statements  give  the  total  receipts  and 
expenditures  for  the  year  1920. 

Receipts  : 

Balance  on  hand,  January  1st,  1920 $  89.48 

Balance  from  Annual  Professional  Meeting "  37.43 

Rebates  —  January,  February  and  March 556.75 

April,  May  and  June 283.50 

"           July,  August  and  September 205.13 

"           October,  November  and  December 137.36 

Ehies  from  Branch  Affiliates 25.00 


Payments  for  Branch  News,  to  September 28.21 

"      to  December 6.67 

Total $1.369.53 


Expenditures  : 

Paid  by  Institute  for  Branch,  previous  to  June,  1920.  $    494.38 

Petty  expenses,  previous  to  June,  1920 63.23 

Secretary's  Honorarium 150.00 

Clerical  Assistance 65.00 

Telephone 40.77 

Post  card  notices 121.50 

Miscellaneous  printing 72.16 

Stationery 15.45 

Moving  pictures,  lantern  slides,  etc 106.12 

Publicity 17.50 

Miscellaneous,  Signs,  Chairs,  etc 34.31 

Total Sl,180.42 

Balance  on  hand,  January  1st,  1921 189.11 

$1,369.53 

Respectfully  submitted, 

Arthur  Surveyer, 

Chairman. 
J.  L.  BUSFIELD, 

Secretary-Treasurer, 
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Quebec  Branch 

The  President  and  Council, 

The  Quebec  Branch  submits  its  Annual  Report  for 
the  year  1920. 

Our  Branch  is  composed  as  follows: — 

Members 15 

Associate  Members      ...  53 

Junior  members      ....  9 

Students 14 

Total 91 

The  Quebec  Branch  held  8  meetings  during  the  year. 

All  questions  submitted  by  the  Council  of  The 
Institute  and  by  the  different  Branches  have  been  studied, 
discussed  and  transacted. 

As  in  the  past,  our  Branch  has  followed  with  interest 
The  Institute's  deliberations  and  has  devoted  its  fuU 
energy  to  all  matters  tending  to  the  protection  and  promo- 
tion of  the  interests  of  The  Institute  and  its  members. 

The  Quebec  Branch  has  performed  considerable  work 
during  the  past  year,  regarding  provincial  legislation  and 
we  are  pleased  to  announce  that  efforts  along  this  line 
have  been  crowned  with  full  success. 

A  thorough  study  has  been  made  by  a  Committee 
of  this  Branch  as  regards  classification  and  compensation 
of  engineers;  a  report  to  that  effect  was  prepared  and 
copy  has  been  transmitted  to  the  Council  of  The  Institute 
and  to  all  its  Branches. 

The  Legislation  Committee  has  continued,  as  in  the 
past,  to  follow  closely,  study  seriously  and  make  as 
complete  a  report  as  possible  on  all  applications  for 
membership  which  have  been  referred  to  this  Branch, 
and  the  necessary  recommendations  have  been  made  to 
the  Council  of  The  Institute  which  has  kindly  taken  them 
into  consideration. 

The  financial  standing  of  our  Branch  is  very  satis- 
factory; the  cash  on  hand  on  the  31st  of  December  is 
$486.58. 

Respectfully  submitted, 

A.  R.  Decary, 

Chairman. 
A.  B.  NORMANDIN, 

Secretary-Treasurer. 

Au  Président  et  aux  Membres  du  Conseil, 

VInsiitut  du  Génie,  du  Canada. 

La  section  de  Québec  a  l'honneur  de  vous  soumettre 
son  rapport  annuel  pour  l'année  1920. 

Notre  section  se  compose  comme  suit: — 

Membres 15 

Membres  associés   ....  53 

Membres  jurùors     ....  9 

Etudiants 14 

Total 91 


La  section  de  Québec  a  tenu  huit  assemblées  durant 
l'année.  Toutes  les  questions  soumises  par  le  Conseil  de 
l'Institut  et  par  les  différentes  sections  ont  été  étudiées, 
discutées  et  transigées. 

Comme  par  le  passé,  notre  section  a  suivi  avec 
intérêt  les  travaux  de  l'Institut  et  a  prêté  son  plein  con- 
cours à  toutes  les  questions  ayant  pour  but  de  protéger 
et  de  promouvoir  les  intérêts  de  l'Institut  et  de  ses 
membres. 

La  section  de  Québec  a  fait  un  travail  considérable 
durant  l'année  écoulée  en  rapport  avec  la  législation 
provinciale  et  nous  sommes  heureux  de  vous  informer  que 
ce  travail  a  été  couronné  d'im  plein  succès. 

Une  étude  approfondie  a  été  faite  par  un  comité  de 
notre  Section  relativement  à  la  classification  et  à  la 
rémunération  des  ingénieurs;  un  rapport  à  cet  effet  a  été 
préparé  et  copie  en  a  été  transmise  au  Conseil  de  l'Institut 
et  à  toutes  les  Sections. 

Le  comité  de  Législation  s'est  occupé  comme  par  le 
passé  de  surveiller,  de  faire  une  étude  sérieuse  et  de  faire 
un  rapport  aussi  complet  que  possible  sur  toutes  les 
demandes  d'admission  qui  lui  ont  été  référées,  et  les 
recommandations  nécessaires  ont  été  faites  au  Conseil  de 
l'Institut  qui  a  bien  voulu  en  tenir  compte. 

La  position  financière  de  notre  section  est  excellente  ; 
le  montant  en  caisse  au  31  décembre  1920  est  de  $486.58. 

Respectueusement  soumis, 

A.  R.  Decary. 

Président. 
A.   B.  NORMANDIN, 

Secrétaire-  Trésorier. . 


St.  John  Branch 

The  President  and  Council, 

There  were  nine  meetings  of  the  Executive  held 
during  the  year,  at  which  considerable  business  was 
transacted.  There  were  eight  meetings  of  the  Branch 
at  which  many  interesting  papers  were  read  and  discussed. 
One  meeting,  at  which  Town  Planning  was  discussed,  was 
held  in  conjtmction  with  the  St.  John  Board  of  Trade. 

The  Act,  known  as  the  Engineering  Profession  Act, 
which  was  prepared  last  year  passed  the  Provincial 
Legislature  during  the  1920  session  and  became  law. 
The  Association  of  Professional  Engineers  of  the  Province 
of  New  Brunswick,  provided  for  under  the  Act,  was 
organized  at  a  meeting  held  in  St.  John  on  Sept.  10th. 
The  carrying  forward  of  this  legislation  and  the  extensive 
work  in  cormection  therewith  are  a  credit  to  the  members 
of  The  Institute  who  spent  considerable  time  in  its  prepara- 
tion. 

The  several  Committees  of  the  Branch  have  done 
effective  work.  The  work  of  the  Branch  has  been 
brought  to  the  attention  of  the  public  and  the  advice 
of  its  members  on  public  questions  has  been  sought  after. 
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The  iiifiiihcrship  at  Iho  end  of  the  year  is  as  follows: 
RisidLiiL  Non-Kt-sidenl   Total 


Grade 
Mcnibors    . 
Assoc.  Members 
juniors 
Associates  , 
Hon.  Alliliales 
Afliliates 


12 

29 

8 

1 

1 

10 


6 

5 
o 


18 
34 
10 
1 
1 
10 


Total  end  of  year  1920 74 

Total  end  of  voar  1919 63 


Net  sain       .... 
The  financial  statement 
31st.  1920.  is  as  follows:— 


11 


for  the  year  ending  Dec. 


Receipts  ; 

Balance  from  lOli) 

Rebates  on  dues  from  Headquarters. . . 
Dues  and  subscriptions  from  AfTiliates. 

Branch  News 

Special  Entertainment  Subscriptions. . 


$60.11 
96.80 

18.00 
19.45 
51.25 


Total $345.61 

Expenditures  : 

Postage $17.11 

27.66 

1.04 

51.25 

4.00 

9.00 

2.70 

6.00 

4.30 


Stationary  and  Printing 

Telegrams 

Entertiiinment 

Janitor  5>or\ices 

Lantern  Slides,  Halifax  Meeting. 

.'\dvertising 

Journal  subscriptions  (Affiliates) . 
Sundry  Expenses 


Total $123.06 

Balance  on  hand 122.55 


$245.61 
Respectfully  submitted, 

Gilbert  G.  Murdoch. 

Chairman. 
Harry  F.  Bennett, 

Secretary-  Treasurer. 

Moncton  Branch 

The  President  and  Coimcil, 

At  a  meeting  of  the  Corporate  Members  of  The 
Engineering  Institute  of  Canada  held  in  Moncton,  N.B., 
on  June  11th,  1920,  it  was  decided  to  apply  to  the  Council 
for  the  necessary  permission  to  form  a  local  Branch  and 
an  Organization  Committee  was  appointed  for  the  purpose 
of  organizing. 

The  Council  having  granted  permission  to  form  a 
Moncton  Branch,  the  formation  meeting  was  held  on 
October  11th.  Fraser  S.  Keith,  general  secretary  of  The 
Institute  was  present  and  gave  a  very  interesting  address 
on  the  organization  of  The  Institute  and  what  was  being 


done  to  further  the  standard  and  welfare  of  the  engineers 
liirounlioul  Canada.  ;\l  the  conclusion  of  the  address 
By-Laws  were  drawn  up  and  ordered  to  Ix^  sent  to  the 
Council  f)f  77»  I nxlilulc  for  approval.  Orticers  were  also 
elected  at  this  meeting  as  follows: 

W.  A.  Duff,  M.H.I. C,  Chairman. 

J.  D.  McBealh,  M.K.I.C,  Vice-Chairman, 

M.  J.  Murphy,  A. M.K.I.C,  Secretary-Treasurer, 
and  the  following  K,\ecutive: 

K.  McManus,  A.M.E.LC, 

H.  J.  Crudge.  A.M.E.I.C, 

J.  Edington,  M.E.I.C, 

S.  B.  Wass,  A.M.E.I.C, 

F.  B.  Fripp,  A.M.E.I.C, 

R.  G.  Gage,  M.E.I.C 
The  regular  monthly  meetings  of  November  and 
December  were  well  attended,  and  at  the  December 
meeting  a  very  interesting  paper  was  read  by  F.  H. 
Williams,  A.M.E.I.C,  on  the  "History  and  Survey  of 
Electric  Welding  Methods",  illustrated  with  lantern 
slides. 

The  membership  of  the  Branch  is  as  follows:— 

Members 10 

Associate  Members  19 

Juniors 4 

33 

There  are  twenty  applications  pending  and  no  doubt 
our  next  Annual  Report  will  show  quite  a  satisfactory 
increase  in  our  membership. 

The  financial  statement  is  as  follows  :^ — 

Advance  rebate  from  Headquarters $50.00 

Expenditure  : — 

Postage,  long  distance  telephone,  telegrams,  etc $3.52 

Cash  on  hand 1.48  5.00 

Balance  in  Bank $45.00 

Quarterly  rebate,  etc.,  due  from  Headquarters $12.47 

Total  Assets $57.47 

Respectfully  submitted, 
W.  A.  Duff, 

Chairinan. 

M.  J.  Murphy, 

Secretary-  Treasurer. 

Halifax  Branch 

The  President  and  Council, 

During  the  year  six  meetings  were  held  as  follows: — 

February  16th.  —  A  special  meeting  at  which  was 
shown  a  film  from  the  Koppers  Manufacturing  Co., 
illustrating  a  modern  by-product  coke  plant. 

February  27th.  —  At  this  meeting  the  standard 
Branch  by-laws  were  adopted  and  the  officers  for  1919 
were  continued  in  office  imtil  the  new  annual  meeting 
of  the  Branch  in  May.  K.  H.  Smith,  M.E.I.C,  read  a 
paper  on  "The  Water  Powers  of  Nova  Scotia". 

March  26th.  —  At  this  meeting  was  presented  the 
report  of  a  committee  appointed  to  investigate  some  of 
the  projects  for  the  proposed  Halifax-Dartmouth  bridge. 
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May  13th.  —  The  Annual  meeting  of  the  Branch. 
Reports  from  the  Chairman  and  the  Secretary-Treasurer 
were  presented.  The  following  officers  were  elected  for 
1920-1921:— 

Chairman. .  .C.  E.  W.  Dodwell,  M.E.I.C. 

Sec.-Treas,  .  F.  R.  Faulkner,  M.E.I.C. 

Executive.  .  .K.  H.  Smith,  M.E.I.C  ] 

W.  P.  Morrison,  M.E.I.C.        for  2  years 

L.  H.  Wheaton,  M.E.I.C.     J 

H.W.  L.  Doane,  A.M.E.I.C.l 

J.  L.  Allan,  M.E.I.C.  -  for  1  year 

A.  G.  Robb,  M.E.I.C.  J 

November  17th.  —  This  meeting  was  devoted  to  a 
discussion  of  fees  and  salaries  of  Professional  Engineers. 
A  committee  of  five  was  appointed  to  bring  in  a  report 
on  classification  as  a  preliminary  to  a  schedule  of  fees 
and  salaries. 

December  15th.  —  Col.  W.  E.  Thompson  gave  a  talk 
on  the  Water  Supply  of  Halifax  from  the  standpoint  of 
the  fire  underwriters  followed  by  Col.  F.  W.  W.  Doane, 
M.E.I.C,  from  the  standpoint  of  the  city  engineer. 

In  addition  to  the  above  meetings,  the  Eighth 
General  Professional  Meeting  was  held  in  Halifax  on 
October  13,  14,  and  15. 

Membership  is  as  follows  : — 

Members      .      .      .      .      .      .29 

Associate  Members      ...     48 

Juniors 18 

Students 16 

Branch  Affiliates     ....       6 

Total 117,  a  net  gain 

during  the  year  of  20. 


Financial  Statement  for  1920 

Balance,  January  1st,  1920 $  98.96 

ReceipU 

Rebates  from  Head  Office $177.10 

Branch  Affiliate  Fees 34.70 

From  Halifax-Dartmouth  Bridge  Committee 94.50 

Bank  Interest 3.93 

Examination  Fee 5.00 

Total $315.23      315.23 

$414.19 
Disbursed 

Clerical  Help $  60.00 

Office  Supplies 3.00 

Postage ■ 17.43 

Entertainment  of  Guests 3.90 

Expenses  of  Meetings 3.75 

Telegrams .31 

Bank  Charges .70 

Journal  Subscriptions  for  Branch  Afifiliates 12.00 

Printing 43.75 

Express .70 

L.  H.  Wheaton,  Professional  Services 94.50 

Presentation  to  K.  H.  Smith 4.50 

Total $244.54        $244.54 

Balance,  January  1st,  1921 $169.65 

Respectfully  submitted, 

C.  E.  W.  Dodwell 

Chairman. 
F.  R.  Faulkner, 

Secretary-  Treasurer. 
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Professional  Papers 

Mechanical   and    Electrical    Equipment  of   the 

Toronto  Union  Station 

A  ftenerni  survey  of  mechanical  ami  electrical  equipment  for  the  new  Union  Station,  includinji  heating 
and  ventilation,  lijihtinft,  elevators,  power  equipment,  fire-alarm  systems,  etc. 

Walter  J.  Arnislrong,  A.M.I'J.I.C. 

Advance  Proof  of  Paper  to  be  Presented  at  the  General  Professional  Meeting,  Toronto,  February  Srd,  1021 


Foreward 

This  building  is  being  erected  for  the  Toronto  Ter- 
minals Raihvay  Company,  which  company  was  formed 
by  the  Grand  Trunk  and  Canadian  Pacific  Railways  to 
carry  out  the  Toronto  Terminals  development.  The 
technical  representative  of  the  company  was  J.  R. 
W.  Ambrose,  M.E.I.C,  chief  engineer. 

The  building  was  designed  and  is  being  erected  under 
the  supervision  of  the  Toronto  Terminal  Architects, 
made  up  of  Messrs.  Ross  and  Macdonald,  Hugh  G.  Jones 
of  Montreal,  and  a  Toronto  associate,  John  M.  Lyle. 

»  The  engineers  appointed  to  design  and  supervise  the 
installation  of  the  service  work  were  T.  Jeffreys  Ashe  and 
Walter  J.  Armstrong.  A.M.E.I.C.  Shortly  after  the 
design  work  was  started  Mr.  Ashe  severed  his  connection 
with  the  undertaking. 

General  Explanation 

The  building  is  divided  into  three  sections,  namely: 
East  Wing,  Centre  Block  and  West  Wing.  The  East 
Wing  is  to  be  occupied  by  the  Post  Office  Department 
and  will  be  known  as  "Postal  Station  A".  This  portion 
of  the  building  is  being  erected  by  the  Toronto  Terminals 
Railway  Company  for  the  Government.  (This  portion 
will  be  referred  to  hereinafter  as  "The  East  Wing".) 
The  Centre  Block  and  West  Wing  portions  of  the  building 
consist  of  the  Station  proper  and  Railroad  Offices.  (These 
portions  will  be  referred  to  hereinafter  as  "The  Main 
Building".)  As  these  two  portions  of  the  building  will 
be  for  all  intents  and  purposes  two  buildings,  separately 
owned,  maintained  and  operated,  it  was  necessary  to 
make  the  plants  for  same  entirely  separate  and  independ- 
ent, thus  a  certain  amount  of  duplication  was  necessary. 
Steam  for  heating,  etc.,  and  electrical  energy  for  light, 
power,  etc.  are  or  will  be  purchased  from  outside  com- 
panies, thus  an  electrical  energy  and  steam  generating 
plant  has  not  been  provided.  Electrical,  energy  for  all 
services  will  be  brought  into  the  building  by  the  companies 
from  which  such  service  is  taken  through  conduits  provided 
as  part  of  the  building. 

Division  of  Equipment 

The  service  equipment  for  a  building  such  as  this 
may  be  divided  into  two  main  branches,  namely: 
"Mechanical"  and  "Electrical",  although  it  is  customary 
to  supply  some  electrical  apparatus,  such  as  motors, 
starters,  etc.  as  part  of  the  mechanical  equipment,  and 
although  there  are  many  mechanical  features  in  connection 
with  the  electrical  apparatus,  particularly  elevators. 

*A\\  publication  rights  reserved  until  February  3rd  by  the 
Engineering   Institute  of  Canada. 


Heating  and  Ventilating 
General 

Steam  for  all  purposes  will  be  brought  to  the  building 
by  two  steam  lines,  one  8  in.  in  diameter  known  as  the 
Winter  Line,  and  one  4  in.  in  diameter  known  as  the 
Summer  Line.  This  steam  will  be  delivered  at  the 
building  at  a  pressure  ranging  from  125  to  175  lbs.  per 
sq.  in.  These  lines  after  entering  the  building  are  con- 
nected through  reducing  valves  to  two  high  pressure  dis- 
tributing lines,  also  designated  as  Summer  and  Winter 
lines,  the  reducing  valves  being  designed  and  set  to 
maintain  the  pressure  at  approximately  100  lbs.  per  sq.  in. 
Branches  are  taken  from  these  lines  at  various  points  and 
connected  through  reducing  valves  to  low  pressure  lines 
from  which  connections  are  taken  to  converters,  indirect 
heaters,  domestic  water  heaters,  laundry,  kitchen,  etc. 
The  pressure  in  these  lines  being  practically  atmospheric 
in  some  cases,  and  as  high  as  80  lbs.  in  the  case  of  the 
laundry. 

Steam  flow  meters  are  provided  for  measuring  the 
entire  quantity  of  steam  supplied,  also  for  measuring  that 
portion  used  by  the  East  Wing.  Condensation  meters 
are  also  provided  for  measuring  the  water  condensed  in 
the  lines  carrying  steam  to  the  building.  In  most  cases 
loops  are  provided  in  each  fan  or  heater  room  and  connect- 
ed through  the  reducing  valves  mentioned  above  to  both 
the  high  pressure  distributing  lines.  Connections  are 
taken  from  these  loops  to  the  various  heaters. 

When  the  designs  were  practically  completed  for  the 
heating  and  ventilating  work,  it  was  learned  that  the 
company  supplying  steam  did  not  desire  the  condensation 
returned  to  their  plant.  It  was  therefore  thought  advi- 
sable to  utilize  if  possible  this  condensation  ha^ing  a 
temperature  of  approximately  200  degrees  Fahrenheit, 
rather  than  waste  this  amount  of  heat  by  discharging 
same  into  the  sewer.  Due  to  the  constantly  changing 
quantity  of  condensation,  a  practical  use  for  same  was 
not  readily  foimd.  Finally  it  was  decided  to  use  this 
condensation  in  the  various  plumbing  fixtures  requiring 
hot  water.  This  is  accomplished  by  delivering  all 
condensation  to  a  receiver  in  each  section  of  the  building, 
from  which  it  is  pumped  to  storage  tanks  located  at  the 
top  of  the  building.  It  passes  by  gravity  from  these 
tanks  through  domestic  water  heaters,  which,  by  means 
of  thermostats,  provides  water  at  the  fLxtiires  at  any 
desired  pre-determined  temperature.  Auxiliary  equip- 
ment is  provided  so  that  only  such  quantities  of  this 
condensation  will  be  pumped  to  the  tanks  as  can  be  used. 
If  the  condensation  is  not  sufficient  at  any  time  to  supply 
domestic  requirements,  make-up  water  from  the  City  will 
automatically  supply  the  need. 
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Both  sections  of  the  building  are  heated  by  direct 
radiation,  except  some  of  the  larger  spaces  in  the  Main 
Building,  such  as  the  Ticket  Lobby,  Exit  Concourse,  etc., 
which  are  heated  by  Indirect  Systems. 

Direct  Heating 

Each  portion  of  the  building  is  heated  by  a  forced 
hot  water  Direct  Heating  System.  The  water  is  heated 
in  converters  by  low  pressure  steam  and  forced  through 
the  pipes  and  radiators  by  means  of  turbine  driven  pumps; 
the  converters  and  pumps  being  provided  in  duplicate 
and  located  in  the  sub-basement.  Supply  and  return 
mains,  in  general,  are  located  at  the  ceiling  of  the  sub- 
basement  or  in  pipe  tunnels,  from  which  branches  are 
taken  for  connection  with  all  risers  and  sub-branches  to 
the  various  units  of  radiation.  As  the  centre  portion  of 
the  Main  Building  is  somewhat  higher  than  the  Wing, 
and  as  only  a  small  portion  of  this  upper  part  requires 
direct  heating,  a  low  pressure  steam  system  was  used  to 
avoid  increasing  the  static  pressure  on  the  hot  water 
system.  The  exhaust  from  the  turbine  driven  circulating 
pumps  is  used  in  the  converters. 

The  temperature  of  the  water  circulated  through 
radiators  is  automatically  controlled  by  means  of  ther- 
mostats located  in  one  of  the  typical  larger  spaces  or 
offices  for  each  portion  of  the  building,  the  space  selected 
having  average  severe  exposures.  These  thermostats 
control  valves  located  on  the  drip  or  return  lines  from 
the  converters,  thus  controlling  the  amoimt  of  steam  used. 

Indirect  Heating  and  Supply  Ventilation 

Air  for  indirect  heating  and  supply  ventilation  is 
taken  from  or  near  the  top  of  the  building,  shafts  being 
provided  from  these  intakes  to  the  fan  rooms  located  in 
the  sub-basement.  The  air  passes  from  these  shafts 
successively  through  tempering  heaters,  air  washers,  re- 
heating heaters  and  fans  to  the  ducts  in  the  case  of 
supply  ventilating  systems  and  from  the  air  washers 
through  fans,  re-heaters  and  plenum  chambers  in  the  case 
of  indirect  heating  system.  The  temperature  of  the  air 
passing  through  the  air  washers  and  leaving  re-heating 
beaters  is  automatically  controlled. 


View  of  a  Fan  Room,  showing  Vacuum  Pump,  Plenum  Chamber. 

Air  Washer  Duplex,  Ejector  and  Branch  Distributing 

Switchboard. 


The  plenum  chambers  are  divided  into  two  sections, 
one  containing  hot  air,  the  other  tempered  air.  These 
sections  are  connected  to  a  mixing  chamber  through 
dampers,  which  are  controlled  automatically  by  a  ther- 
mostat in  the  room  and  operated  by  compressed  air,  thus 
the  temperature  of  air  supplied  the  room  is  such  to 
maintain  that  room  at  any  pre-determined  temperature. 
The  fresh  air  shafts  are  connected  to  the  discharge  cham- 
bers of  the  fans  exhausting  air  from  the  larger  spaces, 
dampers  being  provided  so  that  any  desired  amount  of 
this  air  may  be  re-circulated.  Twelve  fans  are  provided 
for  indirect  heating  and  supply  ventilation,  handling  a 
total  quantity  of  air  of  approximately  232,000  cu.  ft. 
per  minute,  of  which  120,000  cu.  ft.  per  minute  may 
be  re-circulated.  Most  of  the  remaining  112,000  cu.  ft. 
is  supplied  to  such  rooms  as  toilets,  kitchen  and  service 
rooms,  etc.,  and  thus  is  not  suitable  for  re-circulation. 
A  smaller  number  of  units  could  have  been  provided, 
but  as  certain  spaces,  such  as  kitchen,  restaurant,  limch- 
room,  waiting  room,  offices,  etc.,  are  not  continually  in 
use,  are  not  in  use  simultaneously,  it  was  found  economical 
to  provide  a  sufficient  number  of  imits  to  avoid  ven- 
tilating such  spaces  except  when  occupied. 

Exhaust  Ventilation 

Air  is  exhausted  mechanically  by  means  of  fans  from 
various  rooms  and  spaces  and  is  discharged  through 
hoods  or  louvres  on  or  in  the  roof  of  the  building.  As 
stated  above,  the  discharge  chambers  of  the  fans  exhaust- 
ing air  from  the  larger  spaces  are  connected  through 
dampers  to  the  fresh  air  shafts.  Fourteen  exhaust  fans 
are  provided  to  handle  a  total  quantity  of  air  of  approx- 
imately 180,000  cu.  ft.  per  minute,  which  amount  includes 
capacity  for  exhausting  air  from  toilets,  etc.  which  may 
be  provided  in  connection  with  the  track  development. 
As  in  the  case  of  indirect  heating  and  supply  ventilation, 
the  number  of  units  provided  was  decided  upon  in  order 
to  obtain  maximum  economy  in  operation. 

Steam  for  Kitchen,  Laundry,  etc. 

Steam  for  kitchen,  lunchrooms  and  laundry  equip- 
ment is  taken  from  the  100  lb.  pressure  lines  and  reduced 
to  80  lbs.  for  the  laundry;  to  40  lbs.  for  kitchen  and 
lunchrooms  equipment,  except  vegetable  and  pastrj- 
steamers,  for  which  it  is  reduced  to  10  lbs.  pressure. 
Individual  steam  traps  are  provided  on  all  such  equipn 
ment,  the  condensation  being  returned  by  gravity  to  the 
receivers  mentioned  above  under  "General". 

Steam  for  Car  Heating 

Provision  in  the  way  of  plugged  or  blank  flanged 
tees  has  been  made  in  the  100  lb.  pressure  steam  lines 
for  car  heating.  These  tees  are  located  at  various 
intervals  in  the  pipe  tunnels  along  the  south  side  of  the 
building. 

Domestic  Water  Heating 

Six  heaters  are  provided  for  heating  water  for 
domestic  purposes,  two  of  which  are  located  in  the  East 
Wing  for  all  purposes;  two  are  located  in  the  Main 
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lUiildiiiK  for  luMtin^  water  for  all  toilet  rooms.  The  two 
pair  of  iiealers  meiitioiu'cl  above  are  arranged  to  act  as 
lxx)sters  tor  iiealiiiK  eoiideiisation  discussed  alxwe  under 
"délierai".  'I'he  reinainin.i,'  two  heaters  are  used  for 
supiilyiiiK  liot  water  for  the  kitchen,  lunchrooms  and 
iaindry  I'quipmenl  in  the  Main  HuildinK.  Steam  at  from 
Li  to  f)  lbs.  pressure  is  delivered  to  these  heaters.  The 
temix-rature  of  water  is  thermostatically  controlled. 
Individual  traps  are  provided  for  each  heater,  the  con- 
densiUion  lines  from  same  bein,t;  connected  to  the  vacuum 
return  lines  from  indirect  heater  and  converters,  which 
by  means  of  vacuum  pumps  deliver  all  condensation  to 
the  receivers  mentioned  alx>ve  under  "General". 

General  Information 

All  fans,  motors,  pumps,  air  washers,  etc.  are  number- 
ed to  corresix)nd  witli  nimibers  on  the  drawings  and  in  the 
specifications  and  in  the  case  of  motors  to  corresjwnd  with 
numbers  on  the  switches  on  boards  or  in  panels.  All 
l^ipes  and  ducts  are  lal)elled  showing  what  they  are  for, 
to  what  apparatus  they  connect  or  what  room  or  [wrtion 
of  the  building  they  lead  to.  Indicating  gauges  are 
provided  for  each  line  in  easily  accessible  places  in  order 
that  pressure  in  any  lines  may  be  known  at  any  time. 
These  gauges  are  labelled  to  show  which  Hne  they  are 
connected  to.  All  valves  are  tagged  and  the  number  on 
the  tag  corresponds  to  a  number  on  a  chart  which  again 
shows  the  location  of  the  valve  and  its  purpose. 

Compressed  Air 

Provisions  has  been  made  for  the  installation  of  air 
compressors  in  the  sub-basement  for  supplying  air  for 
testing  brakes  and  charging  the  reservoirs  on  cars, 
for  operating  track  signals  and  switches,  for  cleaning 
motors  throughout  the  building  and  for  supplying  air  to 
the  temperature  regulating  apparatus  used  in  connection 
with  the  heating  equipment.  At  the  present  time  none 
of  this  equipment  has  been  installed,  except  pipe  lines 
to  the  various  fan  and  pump  rooms  with  hose  outlets 
for  blowing  out  motors  and  to  the  temperature  regulating 
air  storage  tanks. 


View  of  a  Comer  of  a  Machine  Room,  showing  Air  Compressor 

for  Temperature   Regulating   System — Drinking  Water 

Qrculating  Pump,  and  Air  Washer  Pump  and  Filters 


Plumbing 

This  division  may  Ix;  sub-divided  under  the  following 
headings: — 

"Drainage,  Sewerage  and  Vents" 
"Water  Supply  and  Distribution" 
"Drinking  Water  Cooling  and  Distribution" 
"Fire  Protection" 
"Gas  Supply". 

Drainage,  .Sewerage  and  Vent» 

It  was  necessary  to  separate  all  clear  water  drainage 
from  the  sewage,  thus  a  separate  system  of  lines  was 
provided  for  carrying  ofï  all  sewage,  which  lines  arc 
connected  to  the  City  trunk  sewer  in  Front  Street  at  two 
points,  one  for  the  East  Wing  and  one  for  the  Main 
Building.  The  systems  of  lines  for  carrying  off  all  clear 
water  drainage  are  connected  to  a  trunk  line  along  the 
south  side  of  the  building,  which  is  connected  to  the 
City  storm  sewer  in  Bay  Street.  Three  connections  are 
made  to  the  trunk  line,  one  for  the  East  Wing,  one  for 
the  Centre  Block  and  one  for  the  West  Wing.  This  line 
is  sized  with  connections  left  for  carrying  off  all  clear 
water  drainage  in  connection  with  the  Train  Sheds  and 
track  development. 

As  the  basement  level,  including  the  driveway,  is  so 
near  the  level  of  the  City  sewers,  and  as  the  capacity  of 
these  sewers  is  rather  taxed  during  heavy  storms,  partly 
due  to  being  located  so  near  the  level  of  the  lake,  it  was 
necessary  to  provide  sewerage  ejectors  for  pumping  all 
sewage  and  drainage  from  fixtures,  catch  basins,  floor 
drains,  etc.  on  the  basement  level  as  well  as  for  all  appar- 
atus and  equipment  in  the  sub-basement.  These  ejectors 
are  of  the  automatic  duplex  type  so  arranged  that  one 
unit  only  operates,  except  at  such  times  when  one  can  not 
take  care  of  the  inflow,  then  the  second  unit  will  automat- 
ically start  in  order  to  take  care  of  the  total  inflow.  There 
are  eight  of  these  outfits  provided,  the  smallest  having  a 
total  capacity  of  150  gallons  per  minute,  the  largest  800 
gallons  per  minute. 

Water  Supply  and  Distribution 

Water  supply  for  both  buildings  is  taken  from  the 
100  lb.  pressure  City  main  in  Front  Street.  Separate 
services  are  brought  in  for  each  portion  of  the  building. 
After  fire  protection  connections  are  made  thereto,  meters 
and  reducing  valves  are  installed,  the  latter  to  reduce  the 
pressure  to  approximately  60  lbs.  for  distribution  through 
the  building.  Provision  was  made  for  the  installation  of 
pressure  filters  in  both  portions  of  the  building  primarily 
for  the  elimination  of  sand,  but  they  have  been  installed 
in  the  Main  Building  only. 

Supply  mains  are  run  up  through  the  building  and 
cormected  to  storage  tanks  located  at  the  top  of  each 
jjuilding.  Two  storage  tanks  are  installed  for  each  build- 
ing, one  for  supplying  cold  water,  the  other  for  supplying 
hot  water  to  the  fixtures,  etc.  The  hot  water  tanks  are 
used  in  conjunction  \vith  the  equipment  for  utilizing 
condensation  described  hereinbefore  under  "General"  of 
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"Heating  and  Ventilating".  From  the  cold  water  tanks 
a  system  of  distributing  mains  are  installed  above  the  top 
floor  ceiling  with  drops  taken  therefrom  for  supplying 
cold  water  to  all  fixtures  throughout  the  building.  Cold 
water  supply  to  drinking  water  systems  and  to  refrigera- 
tion machines  is  taken  direct  from  the  supply  mains  to 
tanks  in  order  to  obtain  the  coolest  water  possible  for 
these  purposes.  From  the  hot  water  tanks,  lines  are  run 
to  the  domestic  water  heaters  in  the  sub-basement,  and 
in  the  case  of  house  heaters  main  risers  are  carried  up 
through  the  building  to  above  the  ceiling  of  the  top  floor 
with  distributing  mains  and  drops  taken  therefrom  as 
described  above  for  cold  water.  The  bottom  of  all  such 
drops  and  branches  to  each  group  of  fixtures  are  continued 
to  the  basement  or  sub-basement  ceiling  and  connected 
to  the  heaters  to  form  a  system  of  circulation.  The  supply 
from  the  kitchen  and  laundry  heaters  is  carried  only  to 
the  ceiling  of  the  first  floor  with  drops,  circulating  lines, 
etc.  provided  as  for  the  house  heaters. 
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View  of  Pump  Room  showing  Heating  System  Converters, 
Turbine  Driven  Pump  and  Duplex  Ejectors 

All  condensing  water  used  in  connection  with  the 
drinking  water  cooling  machines  and  the  refrigeration 
and  ice  making  plant  for  kitchen  and  lunchrooms  is 
discharged  into  suction  tanks  from  which  it  is  pumped 
into  storage  tanks  at  the  top  of  the  building  and  used 
through  fixtures.  These  pumps  are  of  the  triplex  type, 
motor  driven,  and  are  operated  automatically  by  means 
of  a  float  controlled  switch. 

Drinking  Water  Cooling  and  Distribution 

Small  refrigerating  machines  are  installed  for  cooling 
water  for  drinking.  These  machines  are  motor  driven 
and  are  automatically  controlled  by  thermostats  so 
arranged  that  the  water  may  be  maintained  at  any  pre- 
determined temperature.  They  are  also  equipped  with 
automatic  devices,  not  only  for  starting  and  stopping  the 
machines,  but  also  for  opening  and  closing  valves  on  the 
condensing  water  supply  so  that  no  water  is  being  wasted 
when  the  machines  are  not  operating.  From  the  cooling 
tanks  the  water  is  circulated  through  supply  mains  located 
in  the  pipe  tunnels  or  on  the  basement  ceiling  by  means 


of  motor  driven  triplex  pumps.  Risers  are  taken  from 
these  mains  and  run  up  through  the  building  with  short 
branches  taken  therefrom  to  the  various  fountains.  The 
tops  of  these  risers  are  joined  above  the  ceiling  of  the 
top  floor  to  form  a  circulating  system  and  are  connected 
to  balancing  tanks  provided  to  maintain  a  reserve,  also 
a  constant  pressure  at  the  fountains.  The  surplus  in 
these  tanks  overflows  and  is  returned  to  the  cooling 
tanks  and  re-circulated.  Fountains  in  general  are  provid- 
ed in  all  public  rooms,  in  office  corridors  and  large  working 
spaces;  faucets  are  provided  for  various  sinks  in  the 
lunchrooms  and  kitchen. 

Fire  Protection 

Provision  in  the  way  of  protection  against  fire  has 
been  made  by  means  of  stand  pipes  rimning  up  through 
the  building  at  various  locations  with  hose  outlets,  hose, 
etc.  located  on  each  floor  so  that  every  portion  of  the 
building  can  be  reached  by  means  of  a  hose.  At  each 
outlet  a  75-ft.  length  of  Iji"  hose  with  nozzle,  etc.  is 
connected  to  the  stand  pipes  through  ly/'  valves.  In 
addition  to  this  a  2J^"  valve  has  been  provided  with 
nipple  treaded  for  City  fire  Department  hose.  The  dis- 
tributing mains  in  the  sub-basement  are  connected  to  the 
water  supply  lines  to  the  building  through  check  valves. 
They  are  also  connected  to  the  cold  water  storage  tanks 
at  the  top  of  the  building  through  check  valves  so  that 
in  case  the  City  supply  should  be  interrupted  at  any 
time  water  in  the  tanks  is  automatically  available  for 
fire  fighting  purposes. 

Gas  Supply 

In  the  Main  Building  gas  is  provided  only  for  cooking 
purposes  in  the  kitchen,  bakery  and  lunchrooms,  and  for 
emergency  lighting  in  the  main  switchboard  and  trans- 
former rooms. 

In  the  East  Wing,  in  addition  to  provision  for  the 
above  mentioned  purposes,  gas  is  also  provided  for 
emergency  lighting  throughout  the  building;  each  alternate 
electric  lighting  outlet  is  provided  with  a  gas  outlet. 

General  Information 

All  motors,  pumps,  etc.  are  numbered,  pipes  are 
labelled  and  valves  tagged,  as  described  under  "Heating 
and  Ventilating". 

Refrigeration  and  Ice  Making  Equipment 

A  Refrigeration  Plant  has  been  provided  in  the  Main 
Building  for  cooling  the  various  refrigerator  boxes  in  and 
for  making  ice  for  the  kitchen,  lunchrooms  and  restaurant. 
This  is  a  compression  plant,  the  refrigerant  being  ammonia. 
There  are  two  8-ton  vertical  single  acting  enclosed  twin 
cylinder  type  compressors,  driven  through  turbo  type 
reducing  gears  by  motors;  a  double  pipe  condenser 
divided  in  two  sections;  a  combined  brine  storage  and 
cooler  and  3-ton  ice-making  tank  with  the  necessary 
auxiliary  apparatus  and  equipment,  including  brine 
circulating  pumps,  brine  distributing  mains,  cçoling 
coils  in  boxes,  ammonia  piping,  etc.  The  plant  is  de- 
signed to  have  a  refrigerating  capacity  equivalent  to  the 
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indliriK  of  Ki  Ions  of  kc  ikt  twenty-four  liours  wlu-n 
ojx'ratinn  with  a  suet  ion  pressure  of  15  lbs.  and  a  maximum 
diseliar^e  |iressure  of  175  lbs.  per  square  inch  of  the  am- 
monia. Vhv  comi^ressors  are  designed  to  do  this  work 
at  a  speed  not  exceedinK  155  revolutions  per  minute. 

Pneumatic  Tubes 

Two  s\stems  of  pneumatic  tulx:s  are  provided  in  the 
Main  Building. 

One  consists  of  a  system  of  4"  independent  vacuiun 
power  control  ]")neumatic  despatch  tubes  between  the 
baggaRe  checking  room  in  the  ticket  lobby  and  three 
sending  and  receiving  stations  at  various  locations  in  the 
baggage  room  in  the  basement,  there  being  a  total  of  six 
tubes.  This  system  is  used  for  carrying  baggage  and 
cartage  checks.  A  displacement  blower  is  provided  for 
actuating  the  carriers  through  the  tubes,  which  blower, 
by  means  of  electrical  controlling  apparatus,  automatically 
speeds  up  when  a  carrier  is  inserted  at  a  station.  The 
controller  is  equipped  with  a  dash-pot  with  pilot  valve, 
adjusted  to  release  the  switch  after  any  pre-determined 
interval. 

The  other  consists  of  a  system  of  2)4"  independent 
vacuum  pneimiatic  tubes  between  the  Pullman  and 
4  Sleeping  Car  Ticket  Offices  in  the  Ticket  Lobby  and 
■  G.T.R.  and  C.P.R.  Telegraph  Offices  on  the  4th  and  3rd 
floors,  respectively,  there  being  a  total  of  four  tubes. 
These  tubes  are  provided  for  carrying  telegrams.  The 
carriers  are  actuated  by  means  of  a  displacement  blower. 

Scales 

Scales  are  provided  in  the  basement  of  both  the  East 
and  West  Wings,  the  former  for  weighing  mail  and  parcels 
and  the  latter  for  weighing  baggage. 

There  are  two  scales  in  the  East  Wing,  each  having 
a  weighing  capacity  of  10,000  pounds  with  platform 
12  ft.  long  by  6  ft.  wide.  There  are  five  scales  in  the 
West  Wing,  four  of  which  have  a  weighing  capacity  of 
2,000  pounds  mth  platforms  4  ft.  by  4  ft.  The  fifth 
scale  has  a  weighing  capacity  of  10,000  pounds  with 
platform  12  ft.  long  by  6  ft.  wide. 

All  these  scales,  in  both  sections  of  the  building, 
are  of  the  automatic  indicating  dial  type. 

Kitchen  and  Lunchroom  Equipment 

Equipment  is  provided  in  the  kitchen  for  A  la  carte 
service  for  the  restaurant  and  for  the  preparation  of 
ready-to-serve  foods  for  the  lunchrooms. 

This  equipment  includes  gas  ranges,  broilers,  vegetable 
steamers,  stock  and  grease  kettles,  cooks'  table  with  Bain 
Marie,  hot  top  and  sink,  sinks,  warmers,  whipping  ma- 
chines, vegetable  peeler  and  tables,  etc.;  ferving  oantry 
equipment,  such  as  urns,  griddle  and  toaster,  egg  boilers 
and  sinks;  bakery  equipment,  such  as  oven,  dough  mixer 
and  trough,  ice  cream  freezer,  pastry  steamer,  tables  and 
sinks;  butcher  shop  equipment,  such  as  meat  chopper, 
sheer,  sink,  tables  and  block;  ice  room  equipment,  such 
as  ice  crusher  and  cuber;  glass  and  silver  pantry  equip- 
ment, such  as  sinks,  polishing  machine,  etc.  ;  dish  washing 
pantry  equipment,  such  as  dish  washing  machine,  sink, 


counters  and  racks;  oyster  and  fish  preparation  equip- 
ment; laundry  equipment,  such  as  washer,  flat  work  ironer, 
extractor,  ironing  board  and  iron;  and  helps'  dining, 
locker  and  toilet  rooms,  also  refrigerators  for  prepared 
and  raw  foods.  The  laun.'lry  is  provided  for  the  purpose 
of  taking  care  of  all  tabU-  linens,  coats  and  aproas  and 
towels  for  pay  toilets,  baths  and  the  barber  shop. 

Exhaust  hoods  are  installed  over  the  principal  cfx)king 
apparatus,  dish  washing  machine  and  flatwork  ironer  for 
carrying  off  steam,  odors  and  heat. 

In  addition  to  the  above  equipment  such  as  steam 
tables,  urns,  broilers,  griddle,  toasters,  warmers  and 
oyster  stewers,  etc.,  is  provided  in  the  main  and  cab- 
men's lunchrooms,  also  refrigerators  for  ice  cream  and 
other  ready-to-serve  foods  and  drinks.  A  feature  in  the 
main  lunchroom  is  the  oyster  serving  section  where 
provision  is  made  so  that  oysters  may  be  opened,  stewed 
or  served  on  the  hall-shell  in  full  view  of  the  patrons. 

The  main  lunchroom  and  restaurant  are  located 
on  the  first  or  main  floor,  the  cabmen's  limchroomi,  in 
the  basement. 

Mail  Conveyors,  Carriers  and  Chutes 

Belt  Conveyors 

A  system  of  belt  conveyors  is  provided  for  carrying 
letters  from  the  drops  at  the  front  of  the  East  Wing  to 
the  2nd  floor  stamping  tables.  These  conveyors  are  made 
in  three  sections,  two  of  which  are  horizontal,  of  the  belt 
type,  24  in.  wide,  located  at  the  ceiling  of  the  basement; 
the  third  is  of  the  inclined  bucket  t>T5e,  30  in.  wide, 
running  from  the  basement  to  the  2nd.  floor  where  it 
discharges  letters  by  means  of  a  pivoted  chute  on  either 
of  two  facing  or  stamping  tables.  These  conveyors  are 
motor  driven,  a  separate  motor  being  provided  for  each. 

Steel  Friction  Chute 

A  steel  friction  chute  has  been  installed  to  deliver 
letters  from  the  main  floor  drops  either  to  the  belt 
conveyors  described  above  or  to  receiving  table  in  the 
basement.  This  chute  will  carry  mail  from  both  the 
inside  and  outside  drops  at  the  Post  Office  entrance. 
It  is  provided  with  a  lever  actuated  counter-balanced 
hinged  section,  which  in  one  position  delivers  mail  on  the 
conveyor  and  in  the  other  position  delivers  mail  on  the 
receiving  table  in  the  basement. 

Pick-up  and  Delivery  Carrier 

A  pick-up  and  delivery  carrier  for  handling  special 
delivery  letters  is  provided  between  the  first  and  second 
floors,  designed  for  picking  up  letters  at  two  points  and 
delivering  in  the  special  delivery  room  on  the  2nd  floor. 
This  carrier  is  such  that  by  placing  letters  on  receiving 
shelves  at  either  pick-up  stations,  they  will  be  auto- 
matically picked  up  and  carried  to  the  receiving  station 
where  they  will  be  automatically  delivered.  This  carrier 
is  equipped  with  four  cars,  two  of  which  operate  at  one 
pick-up  station,  the  other  two  at  the  second  pick-up 
station.  These  cars  are  designed  for  handling  single 
letters  or  packages  of  letters  not  exceeding  a  size  of  12  in. 
long  by  6  in.  wide  by  ^4  in.  tiic'<  and  not  weighing  over 
one  poimd.     This  conveyor  is  motor  operated. 
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Spiral  Chute 

A  double  spiral  chute  is  provided  to  carry  parcels, 
books  and  newspapers  from  the  drops  at  the  main  entrance 
and  deliver  same  on  to  receiving  tables  in  the  basement. 
The  curvature  of  this  chute  is  such  that  packages,  books, 
etc.  of  all  weights  will  be  delivered  on  the  table  at  ap- 
proximately the  same  speed.  One  section  is  for  circulars, 
the  other  for  parcels  and  newspapers. 

Vertical  Mail  Chutes 

Two  vertical  mail  chutes  are  provided  in  the  Main 
Building  running  from  the  4th  floor  to  mail  boxes  on  the 
1st  floor.    Chutes  have  letter  drops  on  each  floor. 

Motor  Operated  Rolling  Lift  Doors 

There  are  five  motor  operated  rolling  lift  doors  in 
each  section  of  the  building;  for  access  to  mail  receiving 
room  in  the  East  Wing  basement,  and  to  baggage  room 
in  the  Main  Building  basement.  Each  of  these  doors  is 
18'0"  wide  and  has  a  lift  of  10'6".  They  are  constructed 
of  interlocking  metal  slats  on  a  spring  compensated  roller 
and  set  in  guides  at  the  jambs.  The  motor  and  gear 
train  are  located  at  the  top  and  on  one  side  for  each  door. 
Each  motor  is  provided  with  a  starter  equipped  with 
automatic  features  to  stop  motor  when  door  reaches  full 
opened  and  closed  positions.  A  clutch  is  provided  for 
emergency  operating  of  the  door  by  hand  chain. 

Lighting 

Lighting  service  is  taken  from  the  Toronto  Hydro- 
Electric  System  for  the  East  Wing  and  from  the  Toronto 
and  Niagara  Power  Company  for  the  Main  Building,  the 
former  is  115-230  volts,  single  phase,  25  cycle,  A.C.,  the 
latter  115-230  volts  D.C.  The  distributing  mains  and 
risers  in  both  cases  are  3-wire. 

Main  switchboards  are  provided  for  each  portion  of 
the  building  at  the  center  of  distribution  as  nearly  as 
possible.  Feeders  are  run  from  these  main  boards  to 
branch  distributing  panels  located  at  various  places  on 
each  floor  from  which  branch  circuits  are  run  to  all 
ceiling,  wall  and  base  outlets  for  lighting,  vacuum  clean- 
ing, disc  fans,  etc.,  usually  through  local  switches.  Provi- 
sion is  made  on  each  switchboard  for  two  separate  and 
independent  services  in  order  to  provide  against  any 
interruption  in  the  lighting  of  the  building.  At  the 
present  time  only  one  service  is  installed  for  the  East 
Wing.  Circuit  breakers  are  provided  on  each  service 
line  to  each  board;  fused  switches  are  provided  on  all 
branch  feeder  lines,  the  fuses  being  installed  at  the  back 
of  the  boards.  Electrical  energy  for  lighting  the  Ticket 
Lobby  is  supplied  from  six  separate  panels,  controlled 
from  one  location  by  means  of  instantanoeus  push  button 
switches  operating  remote  controlled  switches  in  the 
panels. 

In  the  East  Wing  there  are  thirty-three  branch 
distributing  panels  and  in  the  Main  Building  there  are 


forty-five.  Provision  is  made  in  the  way  of  bus  capacity 
and  spare  switches  on  the  main  board  in  the  Main  Build- 
ing for  lighting  the  train  sheds  and  spaces  in  connection 
with  the  track  development.  Feeders  are  figured  for  a 
voltage  drop  of  1H%  based  on  a  load  factor  of  80%; 
branch  circuits  are  figured  on  a  maximum  drop  of  1J4 
volts  to  the  farthest  lamp. 
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Front  view  of  one  of  the  Main  Switchboards 


Copper  on  switchboards  and  panels  are  designed  for 
the  following  current  densities: — 

Moving  contact  services  -  60  amperes  per  sq.  in. 
Fixed  "  "        -150        "  "    "     " 

Current  carrying  parts    -800        "  '*    "     " 

except  cast  copper, 

which  is  designed  for -500        "  

Rubber  mats  are  provided  at  the  front  and  rear  of 
the  boards.  The  rear  of  all  boards  are  screened  ;  panels 
for  switchboards  are  constructed  of  slate  2  in.  in  thick- 
ness. Plates  are  provided  under  each  switch  on  the  main 
boards  showing  the  panel  controlled  therefrom.  Sche- 
dules are  installed  in  the  back  of  each  panel  door 
showing  which  circuits  each  switch  therein  controls 
and  the  room  or  rooms  in  which  outlets  are  located. 


Power  Equipment 

As  in  the  case  of  lighting,  power  service  is  taken  from 
the  Toronto  Hydro-Electric  System  for  the  East  Wing 
and  from  the  Toronto  and  Niagara  Power  Company  for 
the  Main  Building.  The  former  is  250-500  volts  D.C, 
the  latter  is  230  volts  D.C.  for  elevator  service  and 
12,000  volts,  3  phase,  25  cycle,  A.C.,  reduced  tlirough 
transformers  to  550  volts  for  all  other  purposes.    Three 
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sinRle-phase  transformers  connected  in  delta  are  provided 
for  tliis  purixisf.  'I'lu-  main  ijowcr  switclil)<)ards  are 
localcd  al()ii;;sido  tlio  main  li,i;lilin^;  swilLlilx)ards  and 
arraiiKod  to  form  one  contiimoiis  lioard.  Feeders  are  run 
from  the  main  boards  to  branch  dislril)uling  boards  or 
panels  located  in  the  various  elevator,  pump,  fan  and 
macliinery  rooms. 

Provision  for  two  separate  and  independent  services 
for  each  type  of  i^ower  is  made  as  in  the  case  of  lighting. 
As  light iiiK  and  jxnver  for  elevator  services  in  the  Main 
Building  have  the  same  characteristics,  provision  is  made 
so  that  they  may  I)e  led  either  from  the  same  or  separate 
services.  Circuit  breakers  are  provided  on  each  service 
to  each  board,  also  on  branch  feeders  to  each  elevator; 
the  latter  are  equipped  with  time  limit  features.  Main 
feeders  are  figured  on  a  3-volt  drop  at  100';,',  load  factor, 
while  branch  feeders  to  individual  motors  are  figured  on 
a  basis  of  a  3-volt  drop  with  125%  load  factor. 

Provision  is  made  on  the  main  board  in  the  Main 
Building  in  the  way  of  bus  capacity  and  spare  switches 
for  supplying  power  for  operating  fans,  pumps  and 
hydraulic  elevator  machinery,  in  connection  with  the 
train  sheds  and  track  development.  Transformers  are 
oil  insulated,  self-cooled  As  in  the  case  of  lighting, 
name  plates  are  provided  under  all  switches  on  the 
main  boards  to  indicate  the  branch  distributing  boards 
or  panels  controlled  therefrom,  and  on  the  branch 
boards  or  panels,  plates  are  provided  numbered  to 
correspond  with  numbers  of  the  motors;  also  rubber 
matts  and  screens. 

Elevators 


In  the  original  scheme,  forty-six  elevators  were 
proposed.  This  was  subsequently  revised  to  forty-two 
elevators,  twenty  of  which  are  baggage  lifts  for  the  train 
sheds.  On  the  contract  drawings  for  the  station  building 
the  following  elevators,  dumb  waiters,  etc.  were  provided 
for:  In  the  East  Wing  —  two  passenger  elevators,  four 
freight  elevators  and  seven  dumb  waiters.  In  the  Main 
Building  —  four  passenger  elevators,  three  freight  el- 
evators, one  inclined  baggage  elevator  and  one  baggage 
chute.  Four  of  the  seven  dumb  waiters  have  been 
omitted. 

Passenger  elevators,  with  one  exception,  are  of  the 
worm  gear  double  screw  dnmi  type  with  car  and  drum 
coimterweights,  designed  for  loads  of  3,000  pounds  at  a 
speed  of  300  feet  per  minute,  and  are  equipped  with  full 
electric  magnet  controller  with  operating  switches  in  car. 
The  other  passenger  elevator  is  of  the  worm  gear  single 
screw  drum  type  with  drum  counterweights,  with  full 
electric  magnet  controllers,  with  push  buttons  in  car  and 
at  all  landings,  for  operating  same.  It  is  designed  for 
a  load  of  2,000  pounds  at  100  feet  per  minute. 

The  four  freight  elevators  in  the  East  Wing  are  of 
the  worm  gear  double  screw  drum  type,  hitched  two  to 
one,  with  drum  coimterweights.  They  are  designed  for 
loads  of  6,000  pounds  at  a  speed  of  lOO  feet  per  minute. 
They  are  equipped  with  full  electric  magnet  controllers 
with  two  operating  switches  in  cars.    These  cars  are  15 


ft.  10  in.  long  by  G  ft.  (>  in.  wide  with  an  entrance  at 
each  end.  The  dumb  waiters  are  of  the  worm  gear 
single  screw  traction  type;  with  counterweights,  with  full 
automatic  magnet  controllers  with  push  buttons  at  the 
various  landings.  They  are  designed  for  loads  of  300 
pounds  at  a  speed  of  100  feet  per  minute.  The  three 
other  freight  elevators  are  of  the  worm  gear  single  screw 
drum  type  with  drum  counterweights,  with  full  electric 
magnet  controllers  with  push  buttons  in  car  and  at  all 
landings.  One  of  these  is  designed  for  an  operating  load 
of  3,000  ix)unds,  one  for  2,(XK)  pcjunds  and  one  for  750 
pounds,  all  at  a  speed  of  100  feet  per  minute. 


View  showing  part  of  a  Typical  Elevator  Machinery  Room. 


The  inclined  platform  elevator  is  for  conveying  hand 
baggage  from  the  basement  to  the  ticket  lobby  floor. 
It  consists  essentially  of  narrow  boards  3  ft.  long,  fastened 
together  to  form  an  endless  moving  platforrn.  It  is 
designed  to  carry  a  load  of  1,000  poimds  at  7a  ft.  per 
minute.  The  chute  is  of  the  gravity  type  for  conveying 
hand  baggage  from  the  Baggage  Room  on  the  Ticket 
Lobby  level  to  the  basement. 

Each  elevator  is  equipped  with  the  usual  safety 
devices.  Passenger  cabs  in  the  East  Wing  are  constructed 
of  steel,  bronze  plated;  in  the  Main  Building  of  solid 
bronze  with  one  exception  which  is  built  of  steel,  finished 
imitation  Bower-Barff.  Freight  elevator  cabs  or  en- 
closiu-es  consist  of  metal  covered  wood  wainscotting  6  ft. 
high  with  woven  wire  screens  from  the  wainscotting  to 
an  over-head  screen.  All  openings  in  cabs  are  equipped 
with  Pit-Bostwick  folding  gates.  Gates  and  hatch  doors 
for  the  four  large  freight  elevators  in  the  East  Wing  are 
equipped  with  automatic  door  operating  devices  actuated 
by  compressed  air.    Door  and  gate  switches  are  provided 
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on  all  push  button  operated  cars.  Passenger  and  freight 
elevators  equipped  with  operating  switches  in  cars  are 
provided  with  hotel  flashlight  enunciators,  two  sets  of 
enunciators  being  provided  for  the  four  large  freight 
elevators  in  the  East  Wing,  one  for  each  entrance.  Push 
button  operated  cars  are  equipped  with  bells  on  each 
car  and  buttons  at  each  landing.  Electrical  indicators 
above  the  entrance  doors  are  provided  for  all  passenger 
and  freight  elevators,  except  the  freight  elevator  for  the 
kitchen.  These  indicators  are  of  the  flashlight  type 
consisting  of  bronze  circular  dials,  in  which  are  mounted 
glass  jewels  one  jewel  corresponding  to  each  floor  served. 
Behind  the  jewels  are  miniature  electric  lamps.  Lamps 
are  automatically  illuminated  and  extinguished  by  the 
movement  of  the  car. 


Rear  View  of  one  of  the  Main  Switchboards. 

Fire  Alarm  and  Watchmen's  Systems 

In  the  East  Wing  an  automatic  fire  detector  and 
alarm  system  is  provided.  This  consists  essentially  of 
automatic  detectors  located  near  the  ceiling  of  various 
floors,  in  machine,  fan  rooms,  etc.,  and  arranged  in  groups 
or  sections.  An  indicator  board  is  located  in  the  main 
entrance  lobby.  The  wiring  system  between  groups  of 
detectors  and  the  board  is  of  the  open  circuit  loop  type. 
Each  group  of  detectors  is  connected  to  a  separate  shutter 
on  the  indicator,  each  shutter  showing  the  location  of 
alarm.  In  addition  to  the  automatic  detectors,  manually 
operated  alarm  boxes  are  located  on  each  floor  near 
elevator  and  stair  hall.  Gongs  are  installed  at  various 
locations  in  the  building  and  one  outside  the  building. 
These  gongs  are  connected  in  multiple,  also  using  the 
loop  system.  Connection  is  made  through  an  auxiliarized 
fire  alarm  box  to  the  City  fire  department  circuit.  Storage 
batteries  for  operating  detectors,  etc.  are  provided,  also 
motor  generator  set  with  control  panel  equipped  with 
automatic  make-and-break  connecting  switch  for  charging 
battery. 


In  the  Main  Building  a  supervised  code  signalling 
auxiliary  local  drill  fire  signal  and  watchmen's  time 
detector  system  is  provided.  This  consists  essentially  of 
manually  operated  fire  alarm  boxes  located  at  various 
points  which  are  designed  to  transmit  automatically  the 
signal  four  times  through  the  system  ;  a  combined  indicator 
and  directory  in  the  main  entrance;  gongs  and  directories 
at  various  locations  and  an  auxiliarized  fire  alarm  box 
through  which  connection  is  made  to  the  City  fire  depart- 
ment circuit;  also  storage  battery,  motor  generator  set 
and  controlling  switchboard.  Boxes  are  provided  with 
three  separate  and  distinct  test  devices  for  testing,  or 
for  fire  drills,  without  giving  a  genuine  alarm.  Each  box 
is  provided  with  an  individual  code  number,  which  number 
is  rung  on  the  various  gongs  and  is  shown  on  the  indicator. 
Directories  show  the  location  of  each  station  or  box  in 
the  building.  Wiring  system  is  of  the  closed  circuit  type. 
Each  box  is  also  equipped  with  a  separate  and  independent 
watchmen's  mechanism,  which  is  connected  to  watch- 
men's time  detector  through  a  separate  system  of  wiring, 
open  type.  Both  systems  are  operated  from  the  same 
set  of  batteries. 

Time  Clocks  and  Time  Stamps 

A  system  of  electric  operated  time  clocks  and  time 
stamps  is  provided  in  the  Main  Building.  At  the  present 
time  there  are  sixteen  clocks  and  seven  stamps.  All 
clock  movements,  except  clock  located  over  the  informa- 
tion booth  in  the  ticket  lobby  and  the  outside  clock,  are 
of  the  self-winding  pendulum  driven  type,  arranged  to 
wind  and  synchronize  from  a  24-volt  central  storage 
battery.  These  clocks  operate  continuously  under  their 
own  power  and  are  equipped  with  synchronizing  devices 
for  receiving  hourly  correction  transmitted  from  a  master 
clock  through  a  control  panel. 

The  clock  over  the  information  booth  and  the  side- 
walk clock  are  equipped  with  secondary  operated  half- 
minute  impulse  motor  driven  mechanisms  with  a  4-way 
bevelled  gear  clusters  with  universal  and  expansion  joints. 
These  movements  are  arranged  to  propel  the  hands 
electrically  with  an  even  motion  when  circuit  is  closed 
and  are  positively  locked  between  each  half-minute 
impulse.  Time  stamps  are  of  the  minute  impulse  type, 
fitted  with  guides  and  constructed  with  mechanism  in 
base.  They  are  wound  to  operate  also  from  the  24-volt 
central  storage  battery.  The  watchmen's  time  detector 
referred  to  hereinbefore  under  "Fire  Alarm  and  Watch- 
men's Systems"  is  equipped  with  time  dial  and  is  arranged 
for  actuating  time  detector  mechanism  when  circuits  are 
closed  at  the  various  watchmen's  stations. 

The  master  clock  is  a  self-winding  regulated  move- 
ment, beating  seconds,  and  is  equipped  with  a  2-jar 
mercurial  compensating  pendulum  and  electric  winding 
motor,  designed  to  wind  the  main  spring  automatically 
at  hourly  intervals  from  the  24-volt  central  battery. 
It  is  also  equipped  with  hourly  synchronizing  and  half- 
minute  impulse  contacts  for  actuating  the  transmitters 
on  the  control  panel.  It  is  guaranteed  to  keep  accurate 
time  with  a  variation  not  exceeding  ten  seconds  per  month. 

The  clock  control  panel  is  equipped  with  mounted 
platinum  tipped  sliding  contact  relays  to  synchronize 
hourly  five  circuits  of  primary  subsidiary  clocks  and  to 
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actuate  two  secondary  half-minute  impulse  circuits  and 
two  1-miiuili'  imi)ulse  time  stamp  circuits  with  all  neces- 
sary fuses,  strap  keys,  switches,  etc.,  for  cuttintf  in  or  out 
all  of  the  circuits.  Two  half-minute  impulse  dial  clocks 
are  provided  for  controlling  the  operation  of  the  two 
secondary  clocks.  Storage  batteries,  capable  of  supplying 
24-volt  current,  with  charKinu  panel,  complete  with 
voltmeter,  ammeter,  no-voltage  cut-out.  switches  and 
fuses,  are  i^rovided.  Clock  cases  are  constructed  of 
wood,  bronze  or  iron,  with  brass,  glass  or  marble  dials 
to  suit  their  location.  The  outside  clo.ik.  the  clock 
over  the  information  lxx)th  and  the  clock  in  the  bag- 
gage room  are  provided  with  interior  illuminatio.n. 

Battery  Charginê  Apparatus 

Provision  was  made  in  both  portions  of  the  building 
for  the  installation  of  battery  charging  equipment  for 
trucks,  but  up  to  the  present  time  equipment  has  been 
installed  in  the  East  Wing  only.  This  equipment  consists 
essentially  of  charging  panel,  motor  generator  set  and 
combined  motor  and  generator  panel,  charging  receptacles 
and  plugs,  with  the  necessary  wiring.  The  charging  panel 
consists  of  four  sections,  each  complete  with  rheostat, 
reverse  current  relay,  meter  reading  switch,  over-load 
fuses,  instrument  fuse,  indicating  lamp  and  with  grid 
type  resistance,  mounted  on  the  back.  The  motor 
generator  set  has  a  rated  output  of  twelve  kilowatts  at 
fifty  volts  D.C.  In  addition  to  the  usual  instruments, 
etc.  for  motor  and  generator  panels  a  self-starter  has  been 
provided  so  that  the  motor  generator  set  may  be  started 
by  means  of  an  operating  switch  located  alongside  of  the 
charging  plugs.  The  charging  plugs  and  receptacles  are 
double  pole,  65  amperes  capacity.  The  complete  outfit 
is  designed  to  charge  batteries  on  four  trucks  simultan- 
eously. 

Telautograph  System 

Provision  has  been  made  in  both  portions  of  the 
building  in  the  way  of  conduit,  wires,  terminal  boxes, 
etc.  for  the  installation  of  a  Telautograph  system  for 
transmitting  messages  dealing  with  train  movements.  A 
transmitter  will  be  installed  in  the  signal  tower  room 
with  receiving  stations  installed  in  such  places  as  the 
information  booth,  telephone  information  room,  ticket 
offices  and  baggage  rooms  in  the  Main  Building,  and 
certain  sections  of  the  Post  Office,  in  order  that  these 
various  departments  may  be  informed  of  the  exact  time 
of  the  arrival  and  departure  of  trains.  The  Telautograph 
is  an  instnmient  which  instantaneously  transmits  by 
electricity  written  messages  in  the  actual  handwriting 
of  the  sender.  These  messages  are  transmitted  simultan- 
eously to  all  of  the  recei'ring  stations. 

Systems  of  Empty  Conduits  for  Telephones, 
Telegraphs  and  Miscellaneous  Services 

Empty  conduits  are  provided  from  Front  Street  to 
telephone  and  telegraph  distributing  rooms  in  the  base- 
ment for  the  Main  Building  and  to  a  distributing  box 
located  alongside  of  the  telephone  operators'  room  on  the 
2nd  floor  for  the  East  Wing.  Empty  conduits  are  run 
from  these  rooms  and  boxes  to  branch  distributing  boxes. 


and  in  the  case  of  the  Main  Building  to  telephone 
ojx'rators"  rooms  for  each  railroad  company.  Empty 
conduits  are  also  installed  from  these  branch  lx)xes  to 
various  flf)or  or  wall  telephone  outlets  throut.fhout  the 
building  and  to  the  public  telephone  rooms.  A  similar 
system  of  conduits  is  provided  from  the  Telegraph 
Distributing  R(X)ms  to  Despatchers'  and  Public  Telegraph 
rooms.  Wire  moulds  in  corridors  and  oflice-;  and  a  space 
for  wires  in  base  boards  have  been  provided  for  use  in 
conjunction  with  empty  conduits  for  telephones  and 
miscellaneous  services.  Separate  systems  of  empty  con- 
duits have  been  provided  between  various  offices  for  the 
installation  of  signal  systems  for  inter-office  use,  outlets 
being  left  under  desks  or  on  walls  so  that  push  buttons, 
bells,  buzzers  and  enunciators  may  be  installed  without 
having  any  wires  exposed. 

Telephone  and  Signal  Systems 
for  Inspection  Galleries 

A  system  of  telephone  lines  and  jacks  connected  with 
an  automatic  signal  system  is  provided  in  the  insp)ection 
galleries  in  the  East  Wing,  arranged  so  that  Postal  officer» 
may  communicate  with  any  inspector  in  the  galleries 
through  the  telephone  switchboard;  arranged  so  that  one 
inspector  at  any  location  in  the  galleries  may  signal  and 
communicate  with  any  other  inspector  and  arranged  so 
that  an  inspector  in  the  galleries  may  communicate  with 
the  Postal  officers  at  their  offices  or  homes.  There  are 
approximately  forty  sets  of  two  telephone  jacks.  Each 
inspector  in  the  galleries  carries  a  portable  'phone  and  by 
connecting  this  phone  to  the  first  of  any  pair  of  jacks 
he  becomes  connected  vrith  the  telephone  switchboard, 
and  thus  can  communicate  with  any  officer  having  a 
telephone.  By  connecting  his  'phone  to  the  second  jack, 
he  automatically  lights  up  small  signal  lights  distributed 
through  the  galleries  which  provides  a  siJent  call  to  any 
other  inspector.  When  the  second  inspector  plugs  in  he 
is  in  communication  with  the  first  inspector.  If  the  chief 
inspector  desires  to  communicate  with  an  inspector  in 
the  galleries  the  switchboard  operator  by  connecting  to 
the  inspection  galleries  circuit  also  automatically  lights 
the  same  signal  lamps.  The  signal  system  is  separate 
and  independent  of  the  telephone  system,  except  that 
it  is  connected  to  the  talking  circuits  through  a  solenoid 
switch.    The  signal  lights  are  on  a  110- volt  circuit. 

Bell  Signal  Systems  for  Doors 

Bell  signal  systems  are  provided  for  the  larger  motor 
operated  doors  on  the  basement  floor.  These  systems 
consist  essentially  of  push  buttons  located  on  the  outside 
of  each  door  connected  with  a  bell  located  inside  over  the 
same  door.  These  systems  are  operated  by  current 
through  transformers  from  A.C.  circuits  in  both  portions 
of  the  building. 

Interphones 

A  system  of  intercommunicating  telephones  has  been 
provided  for  use  in  connection  with  baggage  service.  One 
telephone  is  located  in  the  baggage  agent's  office,  one  in 
the  baggage  checking  room  on  the  ticket  lobby  level  and 
three, in  the  main  baggage  room  on  the  basement  level. 
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Provision  is  made  for  installing  two  telephones  in  the  train 
sheds,  one  at  each  end.  These  telephones  are  of  the 
type  which  permits  any  one  calling  any  of  the  others. 

Illumination  and  Lighting  Fixtures 

The  illumination  of  various  rooms  and  spaces  in  both 
lX)rtions  of  the  building  is  figured  for  an  intensity  of  from 
one  to  ten  foot  candles  at  the  working  level.  Corridors 
and  toilet  rooms  are  figured  for  an  intensity  of  from  one 
to  three  foot  candles;  private  and  general  offices  from  five 
to  seven  foot  candles,  drafting  rooms  ten  foot  candles  and 
public  rooms  from  two  to  four  foot  candles. 

In  the  ofhces  the  lighting  fixtures  are  of  the  semi- 
indirect  type.  In  the  large  working  spaces  in  the  East 
Wing  the  fixtures  are  of  the  ball  direct  type,  every  altern- 
ate outlet  being  equipped  with  two  such  balls,  one  fitted 
with  a  500  watt  nitrogen  lamp,  the  other  fitted  with  five 
Welsbach  gas  burners,  the  latter  to  be  used  for  emergency 
lighting  in  case  the  electric  energy  fails  at  any  time. 
Office  corridors  and  toilets  in  general  are  fitted  with  ball 
type  fixtures;  main  entrances  are  fitted  with  lantern,  ball 
or  dome  type  fixtures,  designed  to  fit  in  with  the  Architect- 
ural treatment. 

The  waiting  room  and  restaurant  are  lighted  by 
concealed  hghts  above  skylights,  supplemented  by  bracket 
fixtures,  of  special  design  to  suit  architectural  treatment. 
Such  rooms  as  the  women's  rest  room  and  smoking  room 
are  equipped  with  ornamental  fixtures  for  general  illumin- 
ation, supplemented  by  bracket  fixtures.  The  barber 
shop  is  lighted  by  indirect  fixtui-es,  supplemented  by 
brackets  tor  each  chair  and  over  the  manicure  tables. 
The  ticket  lobby  will  have  concealed  indirect  lighting 
system,  supplemented  by  ornamental  fixtures  at  the 
various  entrances  and  exits  and  by  local  brackets  or 
reflectors  at  the  various  ticket,  baggage,  parcel  and 
concession  windows.  The  ramp  loggia  behind  the  colon- 
ades  at  the  front  ot  the  centre  block  will  be  illuminated 
by  means  of  flood  lights  located  in  pedestal  fixtures, 
designed  so  that  the  source  of  light  will  be  concealed. 

The  driveway  at  the  basement  level  and  at  the  front 
and  two  ends  of  the  building  is  lighted  by  bracket  fixtures 
of  the  ball  type,  located  on  the  Front  Street  retaining 
wall  or  on  columns  between  the  right  and  left  driveway 
spaces.  The  waggon  space  at  the  East  and  West  ends 
of  the  building  and  the  cabstand  at  the  north  end  of  the 
west  wing  are  lighted  by  direct  type  of  fixtures  with 
reflectors  and  locking  protecting  screens.  The  cab  arcade 
is  lighted  by  direct  ceiling  fixtures  of  the  ball  type, 
supplemented  by  direct  lighting  around  the  outside  of 
the  marquise,  which  is  also  the  case  for  the  waggon  spaces 
at  the  east  and  west  ends  of  the  building.  Store  rooms, 
fan  rooms,  machinery  rooms,  pipe  tunnels,  etc.  are 
lighted  by  lamps  in  Edison  base  receptacles  or  by  direct 
fixtures,  using  enameled  steel  reflectors  with  drop  cords. 

High  Pressure  Steam  Lines  between  the  Scott  Street 

Plant  of  the  Toronto  and  Niagara  Light  and 

Power  Company  and  the  Station  Building 

Two  steam  lines,  one  4  in.  primarily  for  Summer  use 
and  the  other  8  in.  primarily  for  Winter  use  are  installed  be- 
tween the  Station  building  and  the  Scott  Street  plant  of 
the  Toronto  &  Niagara  Power  Company,  for  conveying 


steam  to  the  Station  fcr  all  purposes;  also  for  supplying 
steam  for  car  heating  and  for  heating  and  ventilating  all 
rooms  and  spaces  to  be  erected  in  connection  with  the 
track  development  at  the  south  of  the  building.  These 
lines  enter  the  building  at  the  south  east  corner  of  the 
Centre  Block.  From  this  point  they  run  parallel  to  the 
building  to  the  east  side  of  Bay  Street,  from  which  point 
they  run  a  little  south  to  the  south  west  corner  of  the 
present  Customs  Building  on  Esplanade  Street,  then  a 
little  north  of  east  to  the  west  side  of  Yonge  Street  and 
from  Yonge  Street  they  run  parallel  to  the  tracks  to  the 
foot  of  Scott  Street,  then  under  the  tracks  to  the  Power 
Company's  Plant. 


A  Typical  Pipe  Tunnel 

It  was  the  original  intention  to  give  these  lines  a 
gradual  slope  from  the  Scott  Street  plant  with  the  flow 
of  steam  to  the  Station  Building,  but  due  to  sewer  and 
water  mains  in  Bay,  Yonge  and  Esplanade  Streets,  and 
due  to  electric  conduits  on  Esplanade  Street,  this  was 
found  to  be  impossible  without  carrying  the  lines  at  a 
prohibitive  depth.  These  lines  leave  the  Station  building 
at  an  elevation  of  minus  2.  To  give  a  comparative  idea 
ot  the  depth  of  these  lines  in  the  ground  it  may  be  stated 
that  the  high  water  line  of  the  lake  is  plus  4,  and  the 
elevation  of  top  of  rails  at  Yonge  Street  is  plus  8.33. 
These  lines  slope  slightly  upward  from  the  building  to 
the  East  side  of  Bay  Street  where  they  rise  to  an  elevation 
of  plus  2.38,  from  which  point  they  again  slope  upward 
to  the  west  side  of  Yonge  Street,  at  which  point  they 
reach  an  elevation  of  plus  3.19.  At  this  point,  in  order 
to  get  under  the  Yonge  Street  sewer  and  to  provide  space 
on  each  side  of  this  sewer  for  any  possible  future  sewers, 
it  was  necessary  to  drop  these  lines  to  an  elevation  of 
minus  5.52  and  run  at  this  elevation  under  Yonge  Street 
for  a  distance  of  approximately  70  ft.    On  the  East  side 
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<>l  Yonne  Street  they  aKain  rise  to  an  elevation  of  plus  2.7 
;in(l  Ironi  lliis  poinl  lo  tlic  Scott  Street  plant  they  gradually 
ris(!  entering;  tlie  plant  at  an  elevation  of  iMus  3.25. 

These  lines  run  ixirt  way  in  re-claimed  ground. 
This,  together  with  the  nearness  of  the  lake  and  their 
elevation,  not  only  made  installation  difficult,  but  also 
necessitated  the  selectiuR  of  a  conduit  which  would  be  as 
nearly  water-tiRlit  as  possible.  In  addition  to  this  it 
was  ielt  necessary  to  use  conduit  which,  if  it  did  not 
prove  absolutely  water-ti^ht,  would  carry  off  freely  any 
moderate  seaixi^e  so  that  no  water  should  come  in  con- 
tact with  the  insulation  on  the  pipes  and  so  that  radiant 
heat  from  the  pipes  would  not  come  in  direct  contact 
with  the  water,  thus  causing  condensation  and  ultimate 
deterioration  of  the  insulation. 

The  type  of  conduits  selected  for  the  entire  run, 
except  the  70  ft.  under  Yonge  Street,  consists  of  a  concrete 
base  on  which  are  laid  two  rectangular  vitrified  tile  lines 
with  open  joints  at  top  and  sides,  these  vitrified  tile  being 
I^rovided  to  carry  away  any  possible  seepage  of  water. 
The  pipes  after  being  insulated  are  supported  on  expansion 
rollers  set  on  a  roller  base  wliich  rests  on  the  tile,  heavy 
half-round  steel  plate  being  placed  between  the  rollers  and 
the  insulation.  After  the  completely  insulated  pipes  were 
set  in  position,  corrugated  galvanized  iron  forms  were 
placed  over  them,  over  which  concrete  was  poured  to 
complete  the  sides  and  top  of  the  conduits.  Super  cement 
was  used  to  obtain  waterproof  concrete.  Expansion  joints, 
filled  with  sarco  putty,  are  provided  in  the  concrete  about 
25'  apart.  As  it  was  impossible  to  use  this  form  of 
construction  for  the  70  ft.  under  Yonge  Street,  the  lines 
were  installed  in  a  42  in.  round  corrugated  galvanized 
iron  pipe  set  on  a  concrete  base,  and  encased  in  concrete. 
Vitrified  tile  was  installed  in  the  bottom  of  this  base 
set  in  concrete  on  which  the  pipes  were  supported  in  the 
manner  described  above. 

The  pipe  used  was  extra  heavy,  strictly  wrought  iron, 
all  joints  being  oxy-acetylene  welded,  except  in  expansion 
and  anchor  pits,  where  flanged  joints  were  used.  The 
pipes  are  insulated  with  two  1-in.  layers  of  sponge  felt 
sectional  covering  with  joints  broken  both  vertically  and 
longitudinally,  wired  and  cemented  in  position  over  which 
was  applied  a  layer  of  heavy  paper  sheathing,  the  whole 
was  then  encased  with  8  oz.  canvas  duck,  sewed  on,  and 
painted  two  coats  of  waterproof  paint.  Expansion  joints 
are  provided  approximately  every  300  ft.  with  anchor 
pits  midway  between.  In  each  expansion  pit,  double 
expansion  joints  of  the  guided  type  are  provided  which 
are  anchored,  permitting  the  pipe  to  expand  towards 
same,  from  each  anchor  pit.  The  tile  lines  from  the 
West  side  of  Yonge  Street  to  the  building  slope  towards 
the  building  and  any  seepage  carried  through  same  is 
connected  to  a  sump  pump  in  the  building.   Any  seepage 


in  the  conduit  from  the  Power  Company's  Plant  to  the 
West  side  of  Yonge  Street  is  discharged  into  a  sump  pit 
l(x:aled  in  the  expansion  joint  pit  at  the  West  side  of 
^'onge  Street.  Conduits  and  wires  are  run  from  the 
building  tf)  the  sump  pumps,  one  for  carrying  wires  for 
operating  the  pumps,  the  other  for  carrying  wires  for  a 
high  water  alarm  which  is  installed  in  the  building. 
These  lines  are  designed  to  carry  steam  at  a  pressure 
of  from  125  to  175  lbs.  per  square  inch. 

Interesting  Information 

The  total  estimated  steam  used  per  year  in  both 
sections  of  the  building,  in  the  train  sheds  and  in  the 
spaces  in  connection  with  the  track  development  is 
93,750,000  pounds.  The  total  maximum  demand  of 
steam  per  hour  is  estimated  at  54,000.  Of  this  amount 
9,700  pounds  is  for  the  East  Wing.  It  is  estimated  that 
15,000  gallons  of  hot  water  for  domestic  purposes  will  be 
used  per  week  in  the  East  Wing  with  a  maximum  demand 
of  350  gallons  per  hour.  In  the  Main  Building  and 
spaces  in  connection  with  the  track  development,  the 
estimated  quantity  of  domestic  hot  water  is  200,000 
gallons  with  a  maximum  demand  of  3,000  gallons  per 
hour.  The  estimated  total  kilowatt  hours  per  year  of 
electrical  energy  for  the  Main  Building,  including  the 
train  sheds  and  spaces  in  connection  with  the  track 
development,  is  3,275,000.  The  estimated  maximum 
total  load  in  kilowatts  for  motors,  other  than  electric 
elevators,  is  347,  for  electric  elevators  75  and  for  lighting 
225.  For  the  East  Wing  the  total  estimated  kilowatt 
hours  per  year  for  all  purposes  is  750,000.  The  estimated 
ma.ximum  total  load  in  kilowatts  for  lighting  is  110  and 
for  power  125. 

There  are  approximately  55,000  sq.  ft.  of  direct 
radiation  and  21,500  sq.  ft.  of  indirect  radiation  installed 
in  the  entire  building;  there  being  a  total  of  950  radiators. 
There  are  approximately  35  miles  of  pipe  installed,  includ- 
ing the  high  pressure  steam  lines.  Of  this  amount 
approximately  4  miles  are  brass  pipe.  There  are  approx- 
imately 75  miles  of  electric  conduits  and  125  miles  of  wire. 
This  amount  of  wire  does  not  include  that  installed  by 
telephone  and  telegraph  companies,  or  the  railroads  and 
Public  Works  Department  for  miscellaneous  services. 

There  are  approximately  160  tons  of  sheet  metal  used 
in  connection  with  indirect  heating,  supply  and  exhaust 
ventilation.  There  are  12  supply  fans,  handling  a  total 
quantity  of  air  of  approximately  232,000  cu.  ft.  per  minute, 
and  14  exhaust  fans  handling  a  total  quantity  of  air  of 
approximately  180,000  cu.  ft.  per  minute.  There  are 
135  motors  in  the  building,  ranging  in  size  from  1/8  to 
35  horse  power;  45  of  these  are  in  the  East  Wing.  There 
are  approximately  3,500  ceiling  lighting  outlets.  100 
bracket  lighting  outlets,  6t)0  base  plugs  and  900  switches 
in  the  building. 
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The  Canadian  Pulp  and  Paper  Industry* 

Statistics  of  the  pulp  and  paper  industry  in  Canada,  historical  development  in  the 

Dominion,  a  summary  of  processes  for  production  of  wood  pulp, 

problems  to  be  solved  by  the  industry. 

T.  Linsey  Crossley,  A.M.E.I.C. 
Advance  Proof  of  Paper  to  be  Presented  at  General  Professional  Meeting,  Toronto,  February  3rd,  1921. 


There  are  two  very  good  reasons  for  emphasizing  the 
paper  industry  before  The  Engineering  Institute  of  Canada 
assembled  in  a  general  meeting. 

First  —  it  is  indigenous,  and  Canada  is  one  of  the 
few  nations  in  which  the  manufacture  of  paper  from  wood 
pulp  can  be  indigenous. 

Second  —  its  development  and  maintenance  call  for 
the  display  of  great  engineering  ability.  Structural, 
hydraulic,  electrical,  mechanical  and  chemical  engineering 
are  all  involved,  and  another  branch  of  engineering  but 
lately  evolved  and  largely  functioning  as  a  result  of  this 
industry,  —  forestry  engineering.  An  important  part  is 
played  by  the  forestry  engineer  in  protecting  the  forests 
from  fire  and  transporting  the  logs  to  the  mill. 

Our  forests  have  many  enemies  from  the  careless 
camper  to  the  carefree  caterpillar.  The  former  should  be 
"beaten  with  many  stripes"  for  he  knows  better.  A  forest 
is  one  of  those  things  of  beauty  which  may  not  be  a  joy 
forever.  It  may  become  an  ash  pile  over  night,  or  an 
aggregation  of  worm  ridden  joss  sticks  between  seasons. 
Fungus  and  budworm  and  blister  take  their  toll  con- 
tinually, and  throughout  the  timber  limits  the  forest 
engineer  holds  the  front  line  trenches  of  a  war  between 
brains  and  bêtes  noires. 

The  best  pulp  wood  limits  yield  about  five  cords  to 
the  acre,  and  it  takes  one  and  a  half  cords  of  wood  to 
produce  a  ton  of  paper.  Canada  has  about  350,000 
square  miles  of  pulp  wood  capable  of  yielding  about 
1000  million  cords,  which  we  are  now  using  at  the  rate 
of  about  3i<4  million  cords  annually.  If  the  paper  industry 
alone  depleted  the  forest,  our  supply  ought  to  last  300 
years  at  the  present  rate.  Forest  fires,  however,  destroy 
more  pulpwood  than  all  the  manufacturers  put  together, 
and  there  are  in  addition  the  forces  of  decay.  The  best 
wood  for  pulp  is  spruce,  and  it  takes  about  100  years 
for  a  spruce  tree  to  mature. 

Canada  has  an  estimated  water  power  development 
of  about  two  million  h.p.  of  which  about  360,000  (360,858) 
or  about  18%  are  employed  in  the  production  of  pulp 
and  paper.  In  addition  there  are  used  nearly  200,000 
h.p.  (183,384)  of  steam  driven  electric  motors,  60,000  h.p. 
(56,660)  in  steam  engines  and  over  3000  h.p.  in  gasoline, 
compressed  air  or  other  powers,  or  a  total  power  use  of 
about  600,000  h.p.  and  this  is  now  being  very  largely 
increased.  A  ton  of  paper  requires  about  100  h.p.  in  its 
production.    The  per  capita  use  of  paper  is  about  125  lbs. 


•All  publication  rights  reserved  until  February  3rd  by   the 
Engineering  Institute  of  Canada. 


in  the  United  States,  and  as  Canadians  are  not  so  wordy 
and  have  not  yet  acquired  as  a  national  failing  the  Sunday 
paper  we  may  constmie  about  100  lbs.  per  capita,  which 
is  about  the  consumption  in  the  United  Kingdom. 


History  of  Paper  Manufacture  in  Canada 

Paper  was  first  made  in  Canada  at  St.  Andrews, 
Quebec,  in  1803.  In  1825  a  Mr.  Crooks  of  Crooks 
Hollow  won  a  prize  of  100  pounds  given  by  the  Govern- 
ment of  Upper  Canada  for  the  first  sheet  of  paper  made 
in  Upper  Canada,  beating  by  a  few  days  only,  Messrs 
John  Eastwood  and  Colin  Skinner  in  a  mill  on  the  Don 
River  near  Toronto.  In  1840  the  Taylor  Brothers  built 
a  mill  in  the  same  neighbourhood  and  later  two  others, 
one  of  which  is  still  in  existence  as  the  Don  Valley  Paper 
Mills.  In  1853  the  Barber  family  at  Georgetown  came 
into  the  industry  and  their  mill  is  still  in  operation  as 
the  Barber  Division  of  the  Provincial  Paper  Mills.  The 
Riordon  Company  was  established  in  1857  and  ten  years 
later  they  built  a  mill  with  a  daily  capacity  of  ten  tons 
of  news  and  wrapping  paper,  at  that  time  one  of  the  finest 
mills  in  America. 

In  1866  the  firm  of  Angus  Logan  and  Company 
established  a  mill  at  Windsor  Mills,  Quebec,  employing: 
sixty  persons.  This  is  now  the  Canada  Paper  Co.  In 
1881  the  census  shows  that  Canada  had  five  pulp  mills 
capitalized  at  $92,000.,  employing  sixty  eight  people  and 
having  an  output  of  $63,000  annually.  In  1901  there 
were  twenty  five  mills  with  a  capital  investment  of 
$11,500,000  ($11,558,560.)  employing  3300  people  and 
having  an  output  valued  at  $4,246,000.  (4,246,781.). 
The  most  recent  completed  figures  are  from  1918  and 
show:— Mills,  94;  Capital,  $241,344,704;  Employees. 
26000;  Output:  Pulp,  736,609  tons,  valued  at  $41,302,882; 
Paper,  967,724  tons,  valued  at  $76,700,913.  In  1890 
Canada's  pulp  and  paper  exports  were  valued  at  $120. 
In  the  year  ending  March  30,  1920,  they  exceeded 
$104,000,000.  Canada's  exports  of  pulp  and  paper  to 
the  United  States  made  exchange  at  the  rate  of  over 
$340,0(X)  for  every  working  day  in  the  year. 

Wood  is  prepared  for  paper  making  either  by  mechan- 
ical grinding  or  by  chemical  disintegration.  In  all  cases 
the  preliminary  process  of  logging  and  removal  of  bark 
are  identical.  The  wood  is  barked  either  in  the  log  or 
in  four  foot,  three  foot  and  two  foot  blocks.  When  cut 
into  blocks  the  log  is  hauled  horizontally  up  an  inclined 
plane  against  saws  set  usually  in  the  form  of  a  triangle,. 
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the  two  saws  at  the  base  cuttinK  off  the  end  blocks,  the 
next  two  nitliiiK  tlic  adjiu'cnt  blocks,  tin-  one  saw  at  tlie 
aix'x  cuts  till'  two  middle  blocks  and  the  wliole  lo^.  cut 
into  blocks  roils  olT  into  the  Ior  conveyor.  The  saw 
table  is  called  a  slasher.  Some  slasher  outfits  exhibit 
Rreat  in^renuily  and  run  almost  automatically.  Barkinj? 
until  recently  was  done  by  pressing  the  two  frxit  block 
against  a  steel  disc  revolving  in  a  vertical  plane.  P'or 
economy  the  blocks  must  be  cylindrical.  (îitm  seams 
and  crookedness  cause  waste  of  useful  wood  in  excessively 
dcH'ii  cutting.  The  liarking  drum  was  evolved  to  eliminate 
this  waste.  It  is  a  large  cylinder  alxjut  eight  feet  in 
diameter  and  twenty  feet  long,  which  is  hung  in,  and 
rotated  by  chains.  The  inner  sides  of  the  drum  are 
angle  irons  spaced  a  few  inches  apart  parallel  to  the  axis. 
Recent  models  have  U  shaped  members  in  place  of  angle 
irons.  The  blocks  or  logs  rolling  over  each  other  and 
against  the  sides  of  the  drum,  are  gradually  cleared  of 
bark  which  falls  through  the  spaces  between  the  bars. 
The  logs  or  blocks  are  stored  in  large  piles  which  represent 
a  large  capital  investment  and  serious  fire  risk.  These 
block  piles  are  now  protected  by  some  form  of  sprinkler 
system. 

Mechanical  Wood  Pulp 

Blocks  are  ready  for  the  mechanical  process,  but 
must  be  chipped  for  chemical  treatment.  Mechanical 
pulp  is  prepared  by  pressing  the  wood  against  the  face 
of  grindstones  revolving  in  a  vertical  plane.  The  stone 
is  encased  in  a  casting  having  pockets,  usually  three, 
equally  spaced  on  the  upper  half  of  the  circumference 
of  the  stone.  The  bottom  of  the  pocket  is  the  face  of 
the  stone  and  the  top  is  a  flat  casting  attached  to  the 
piston  of  a  hydraulic  press.  The  blocks  are  fed  into  the 
sides  of  the  pockets  and  rest  horizontally  on  the  stones. 
The  stones  are  usually  direct  connected  to  water  wheels 
and  take  about  500  H.P. 

The  output  varies  in  quality  and  jdeld  as  a  result 
of  several  conditions,  gate  opening,  pressure  on  blocks, 
condition  of  stone  face,  and  speed. 

The  stock  is  freed  from  the  face  of  the  stone  by 
flushing  with  water;  if  much  water  is  used  the  stock  is 
said  to  be  "cold  ground".  In  most  cases  the  amount  of 
water  is  restricted,  causing  the  pulp  to  leave  the  stone 
hot,  this  is  called  "hot  grinding"  and  produces  a  more 
satisfactory  pulp  for  newsprint. 

The  pulp  coming  from  the  stone  is  screened  on  a 
"bull"  screen  to  remove  large  splinters  and  butts;  these 
are  of  varied  pattern  and  have  openings  large  enough  to 
permit  very  free  passage  of  stock,  which  later  passes  to 
other  finer  screens  after  running  over  riffles  to  catch  fine 
dirt  and  sand.  The  finer  screens  are  flat  in  most  cases, 
and  consist  of  flat  plates  with  fine  slits  about  0.01  of  an 
inch  wide  by  2J2  inches  long.  These  plates  are  set  in  a 
platform  which  is  constantly  agitated  in  a  vertical  direc- 
tion, being  supported  by  short  pillars  resting  on  a  series 
of  slight  projections  on  a  shaft  beneath  it.  The  fine 
fibres  are  flushed  and  shaken  through  the  screens,  while 
splinters  (called  "shives")  and  flne  dirt  are  held. 

The  pulp  is  now  highly  diluted  with  water  and  in 
many  cases  has  to  be  thickened  by  removal  of  water 
before  further  handling.  After  this  it  is  ready  to  use 
when  mixed  with  a  little  chemical  pulp  for  newsprint. 


which  is  80%  ground  wood  and  20%  sulphite  chemical 
pulp.  It  is  also  ready  for  sale  to  other  mills.  For  this 
purix)se  it  is  run  out  over  "wet"  machines,  which  consist 
of  a  vat  in  which  a  cylinder  covered  with  wire  cloth 
revolves  half  submerged.  The  water  runs  ofT  through 
the  cylinder;  the  pulp  is  held  like  a  mat  on  its  surface. 
At  the  top  of  the  revolution,  it  is  taken  off  the  cylinder 
by  contact  with  a  felt  covered  ro'l.  This  felt  cover  is 
part  of  an  endless  felt  which  conveys  the  pulp  to  a  pair 
of  rolls.  The  uppermcwt,  a  wooden  roll,  takes  the  pulp 
off  the  felt  and  it  accumulates  in  successive  layers  on 
the  wcx)den  roll.  When  a  sufficiently  thick  sheet  has 
accumulated  it  is  cut  off  by  the  operator  with  a  pointed 
wooden  stick  and  folded.  It  is  sold  in  this  form  and 
called  wet  laps,  being  about  40%  air  dry  pulp  and  60% 
water. 

Air  dry  means  in  the  trade  a  pulp  containing  10% 
moisture,  and  all  pulp  is  sold  on  this  basis. 

Chemical  Wood  Pulps 

(a)  Sulphite 

(b)  Soda 

(c)  Sulphate  (or  Sulphur  Soda) 

In  all  these  cases  the  wood,  after  barking,  is  chipped 
by  placing  the  two  foot  or  four  foot  blocks  in  a  chute 
at  an  angle  of  about  45  deg.  to  the  face  of  a  large  revolving 
disc  in  which  knives  are  set  somewhat  tangentially  to  get 
the  right  direction  of  glancing  cut. 

The  chips  are  screened  to  a  size  about  ^^  inch  long 
and  34  to  ?g  inch  thick  and  of  varying  widths  to  about 
two  inches,  the  main  consideration  being  the  length  which 
is  the  direction  vAih  the  grain  of  the  wood.  The  fibres, 
with  the  exception  of  the  few  ray  fibres  are  in  the  direction 
of  the  grain  and  the  cooking  liquors  penetrate  the  chip 
from  the  ends  rather  than  from  the  sides. 

The  cooking  in  all  three  cases  is  done  in  stationary 
vertical  cylindrical  vessels  with  cone  or  cigar  shaped  end's 
called  digesters. 

In  Europe  some  wood  pulp  is  cooked  in  horizontal 
and  vertical  revolving  digesters,  but  there  are  few  if  any 
in  America.  These  were  of  the  type  known  as  "Mit- 
scherlich"  and  cooked  a  fine  white  easy  bleaching  pulp 
by  a  long  process  and  low  pressures. 

For  the  sulphite  cooking  liquor,  which  is  acid  and 
attacks  the  steel  shell,  a  special  brick  and  cement  lining 
is  used  in  the  digesters,  but  this  is  not  necessary  in  the 
sulphate  and  soda  processes  where  the  liquor  is  alkaline 
and  does  not  attack  the  shell. 

(a)      Sulphite  Process: — • 

(1)  Acid  cooking  liquor:  —  in  this  case  a  solution  of 
bisulphite  of  lime  is  prepared  by  passing  sulphur  dioxide 
gas  into  the  base  of  a  tower  (or  towers)  filled  with  lime- 
stone into  the  top  of  which  water  is  entering,  this 
streaming  down  over  the  limestone,  meets  and  dissolves 
the.  ascendhig  gas.  The  sulphur  dioxide  gas  is  prepared 
by  burning  sulphur  in  revolving  burners.  The  gases  are 
cooled  before  entering  the  towers,  to  a  temperature  of 
about  100  deg.  F.  If  insufficient  air  and  too  high  temper- 
ature conditions  arise  in  the  burners,   the  sulphur  is 
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sublimed  and  when  the  gases  are  cooled  the  sulphur  is 
condensed  and  chokes  the  system.  The  solution  of 
sulphurous  acid  attacks  the  stone,  forming  sulphite  of 
lime.  The  water  and  sulphite  of  lime  solution  dissolve 
more  gas  before  the  liquor  leaves  the  base  of  the  tower 
through  a  water  seal,  and  thus  there  is  formed  a  solution 
of  bisulphite  of  lime  with  an  excess  of  sulphur  dioxide. 
This  solution  is  not  satisfactory  for  cooking  purposes  until 
it  is  enriched  by  some  of  the  sulphurous  acid  recovered 
from  the  cooking  process. 

(2)  The  cooking  process:  —  The  chips  prepared  as 
described  before  are  usually  conveyed  to  hoppers  over  the 
tops  of  the  digesters  from  which  they  are  discharged  into 
the  digester.  The  digesters,  which  have  to  be  lined  with 
acid  resisting  brick,  may  be  as  large  as  fifteen  feet  in 
diameter  and  fifty  feet  high,  containing  twenty  to  twenty- 
five  cords  of  chips  and  yielding  about  twelve  to  fourteen 
tons  of  air  dry  pulp  at  a  cook,  which  takes  about  nine 
hours. 

The  acid  cooking  liquor  is  admitted  at  the  bottom 
of  the  digester  (in  recent  installations)  until  the  chips 
are  covered.  All  pipe  and  fittings  for  acid  are  made  of 
acid  resisting  bronze.  Steam  is  admitted  also  at  the 
bottom,  directly  into  the  mixture  of  acid  and  chips.  There 
is  a  good  deal  of  condensation  and  this  dilutes  the  acid, 
especially  in  the  winter,  hence  efforts  have  been  made 
to  cook  by  indirect  steam,  but  so  far  without  success 
in  the  sulphite  process,  the  corrosive  action  of  the 
acid  being  difficult  to  cope  with  in  efficient  heat 
exchangers. 

The  pressure  is  raised  slowly  to  about  70  lbs.  At 
this  point  a  relief  valve  is  opened  at  the  top  and  the 
accumulated  air  and  gases  are  blown  back  through  coolers 
into  the  acid  recovery  system  being  used  to  enrich  fresh 
acid  liquor.  The  relief  at  the  top  aids  in  getting  a 
circulation  of  liquor  and  chips.  The  top  relief  is  closed 
and  pressure  maintained  for  some  hours  until  a  temper- 
ature of  140  to  150  deg.  C.  is  reached.  There  are  oc- 
casional reliefs  from  a  valve  a  little  below  the  top  and  this 
controls  the  temperature  and  gas  pressure.  Effort  is 
made  to  keep  the  sulphur  dioxide  as  long  as  possible  in 
the  liquor.  It  is  liberated  from  solution  by  the  high 
temperature  and  when  conditions  make  it  necessary,  it  is 
blown  back  into  the  acid  making  system.  When  the 
liquor  taken  from  a  sampling  cock  in  the  digester  has  a 
dark  brown  coloui-  and  burnt  sugar  or  caramel  odour  the 
cook  is  judged  to  be  finished.  Practice  varies  in  different 
mills  and  with  different  men.  There  is  still  much  of 
mystery  with  some  men,  reminiscent  of  the  earlier  days 
when  secrecy  and  rule  of  thumb  prevailed. 

When  the  cook  is  completed,  pressure  is  partially 
relieved  to  save  gas  as  far  as  possible,  and  then  the 
digester  is  blown  down  into  a  cement  vat  with  perforated 
bottom  called  a  blow  pit  wherein  the  pulp  is  washed 
and  drained  before  passing  out  to  a  system  of  screens 
and  riffles  much  the  same  as  in  the  case  of  ground  wood, 
being  finished  as  wet  laps,  or  stored  in  tanks.  If  it  is 
to  be  shipped  it  is  frequently  run  over  a  Fourdrinier  ma- 
chine, and  obtained  in  rolls  or  sheets  practically  dry 
(about  10%  or  15%  moisture). 


(b)     Soda  Process: — 

(1)  The  cooking  liquor:- — This  is  a  solution  of 
caustic  soda,  and  it  is  obtained  by  use  of  the  reaction 
between  quicklime  and  soda  ash,  in  other  words  caustic 
lime  and  carbonate  of  soda.  This  reaction  produces 
carbonate  of  lime,  which  being  insoluble  is  precipitated 
and  settles  out  as  a  sludge.  The  solution  of  caustic 
soda  is  syphoned  off  the  sludge  and  the  sludge  filtered 
and  washed.  Settling  of  sludge,  filtering  and  washing 
take  time  and  require  much  tank  capacity  and  many 
devices  have  been  used  to  economise  in  these  operations. 
The  well  known  Dorr  classifiers  and  thickeners  similar 
to  those  used  in  mining  concentration  and  sludge  opera- 
tions, are  being  used  successfully,  though  it  is  claimed  they 
are  wasteful  of  heat.  In  some  cases,  agitation,  settling 
and  washing  are  done  in  the  simplest  way  and  the  lime 
sludge  eventually  thrown  away.  In  other  cases  even  the 
lime  sludge  is  dried  and  calcined  in  rotary  kilns  producing 
quicklime  to  renew  the  cycle,  though  in  time  the  lime 
loses  efficiency  from  accimiulated  impurities  and  fresh 
lime  added. 

The  clear  caustic  soda  solution  is  run  to  storage  and 
used  for  cooking. 

(2)  The  cooking  process:  —  This  is  carried  on  with 
chips  and  liquor  in  digesters  of  the  same  type  as  those 
used  for  sulphite,  but  they  do  not  have  to  be  lined  with 
the  acid  resisting  brick,  there  is  no  volatile  gas  to  recover 
and  the  cooking  is  simplified.  The  digester  is  brought 
up  quickly  to  a  pressure  of  about  125  pounds  and  is 
kept  at  that  pressure  about  five  hours,  the  whole  cook 
takes  6  to  8  hours.  Pressure  is  relieved  occasionally  to 
induce  circulation  where  direct  steaming  is  employed. 

Many  devices  for  circulation  have  been  tried. 
Indirect  steaming  has  been  successfully  introduced  by 
the  Morterud  process.  The  principle  of  this  process  is 
to  withdraw  liquor  from  the  bottom  of  the  digester, 
pump  it  through  a  tube  heater  and  back  into  the  top 
of  the  digester,  thus  coping  with  the  circulation  and 
condensation  problems  at  once  and  producing  more 
uniform  conditions  in  the  digester. 

The  digester  is  blown  into  blow  pits  and  the  pulp 
is  drained  out  and  washed,  but  the  liquor,  called  "black 
liquor"  together  with  the  washings  up  to  a  certain  point 
are  saved  to  recover  the  soda.  The  pulp  is  handled  as 
in  other  cases. 

(3)  Recovery  of  Soda  :  —  The  black  liquor  drained 
from  the  blow  pits  together  with  some  of  the  first  wash- 
ings (later  washings  being  used  for  first  washings  on 
succeeding  cooks.)  is  evaporated  in  quadruple  effect 
vacuum  pans  to  a  heavy  syrupy  consistency,  and  then 
runs  into  a  rotary  furnace  where  with  the  aid  of  a  little 
outside  fuel,  (slabs  etc.  being  burned  in  an  auxiliary 
furnace  to  start  combustion)  it  burns  as  the  water  is 
finally  driven  out.  Eventually  soda  ash,  called  "black 
ash"  is  delivered  from  the  rotary  burner.  The  black 
ash  is  leached  out  giving  a  solution  of  sodium  carbonate. 
There  is  always  a  loss  of  about  10%  of  the  soda  in  the  cycle 
of  operations,  which  must  be  made  good  by  additions  of 
fresh  soda  ash.  The  solution  is  now  ready  to  begin  the 
cycle  again  with  the  quicklime.  The  lime  treatment  is 
called  causticizing. 
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(c)      Sulpliato  I'rocoitit: — 

Tliis  is  very  similar  in  principle  to  the  soda  process. 
The  n;mu'  conu's  from  Ihv  fact  that  sulphati'  of  soda 
(mûl  cake)  is  used  to  rei)lacc  tiie  losses  incidental  to  cook- 
ing and  recovery. 

The  introduction  of  the  suli>hur  in  the  sodium 
sulpliate.  liowever,  niaterially  affects  the  results  In  the 
rotary  furnace,  not  only  is  sodium  carbonate  produced, 
but  a  certain  amount  of  sodium  sulphide,  also  due  to 
the  fact  that  t  he  cooking  liquor  contains  5  or  6';,',  of  sodium 
sulphate  in  addition  to  caustic  soda.  Sodium  sulphide 
melts  at  a  low  temperature,  so  the  ash  does  not  run  out 
of  the  rotary  as  a  dry  granular  compound,  but  in  a  molten 
state,  requiring  a  modification  of  the  delivery  end  of  the 
furnace.  The  melted  salts  flowing  from  the  furnace  run 
into  tanks,  directly  and  are  thence  taken  when  dissolved 
for  causticizing  with  lime. 

The  vapours  from  digesters  and  blow  pits  contain  a 
small  amount  of  one  of  the  most  disagreeable  smelling 
substances  known,  methyl  mercaptan  with  other  organic 
sulphur  compounds.  These  produce  the  familiar  at- 
mosphere surrounding  a  sulphate  mill.  Their  efïect  in 
such  high  dilutions  is  more  psychological  than  toxic. 


Paper  Making 

Much  of  the  general  principles  are  readily  available, 
and  would  require  too  much  space  for  the  present  purpose. 
It  may  be  pointed  out,  however,  that  the  whole  industry 
is  in  a  transitory  state  from  an  art,  more  or  less  hemmed 
in  by  tradition,  to  an  industry  controlled  by  science. 
The  recent  demands  for  quantity  and  speed  of  production 
have  led  many  mills  to  defy  the  traditions. 

The  industry  is  essentially  an  engineering  one,  and 
in  twenty  years  has  developed  great  modifications,  not  so 
much  in  principles,  as  in  mechanical  efïects.  The  Four- 
drinier  machine  which  for  nearly  a  hundred  years  remained 
practically  as  it  was  invented,  has  recently  been  subjected, 
in  the  Harper  modification,  to  a  reversal  of  direction  of 
flow  on  its  wet  end,  which  with  changes  in  felts  constitutes 
a  notable  improvement  for  such  light  stock  as  tissue, 
which  is  being  so  largely  used. 

The  development  in  speed  and  quantity  is  shown  in 
news  paper.  Twenty  years  ago  a  hundred  and  twenty 
inch  machine,  that  is  a  machine  making  a  continuous 
sheet  of  paper  of  that  width  was  a  large  machine,  and 
600  feet  a  minute  was  fast.  Today  200  inch  machines 
and  900  feet  a  minute  are  installed  in  many  mills,  and 
at  least  one  Canadian  mill  will  put  in  a  240  inch  machine 
for  a  speed  of  1000  feet. 

The  design  of  such  machines  calls  for  application 
of  a  high  order  of  engineering  ability.  The  journals, 
and  bearings  of  the  huge  steel  drying  cylinders  of  twenty 
foot  span  and  48  inch  diameter  which  have  to  provide 
inlet  for  steam  and  ejector  for  condensed  water  must  be 
well  made  to  survive  the  stress.  The  heavy  press  rolls 
call  for  special  design  and  a  pronounced  sag  must  be 
cared  for  by  well  calculated  crowning  of  the  rolls. 

One  case  in  the  writer's  knowledge  called  for  a  crown 
of  ^  of  an  inch  on  a  200  inch  machine.     The  roll  was  a 


rubber  covered  steel  roll.  That  meant  an  extremt- 
bending  of  over  an  inch  allowing  somethinK  for  compres- 
sion of  the  hard  rubber  coat. 

The  problem  of  fatigue  in  the  metals  under  thew 
conditions  is  yet  to  be  solved.  The  question  of  ventilation 
in  paper  mills  has  been  well  treated  recently  in  a  paper 
and  discussion  before  the  Montreal  Branch*. 

In  hydraulics  the  coefficients  of  friction  in  pipes  and 
(low  boxes,  with  the  stock  containing  varying  percentages 
of  pulp  and  other  materials  used  as  constituents  of  paper, 
presents  another  phase  to  be  considered  scientifically. 

These  general  observations  will,  it  is  hoped,  indicati- 
what  a  field  there  is  for  engineering  consideration  in  thi 
Canadian  Pulp  and  Paper  Industry. 

For  the  historical  and  statistical  data  used,  the 
writer  is  indebted  to  "A  Handbook  of  the  Canadian 
Pulp  and  Paper  Industry",  by  A.  L.  Dawe.  Secretary  of 
the  Canadian  Pulp  and  Paper  Association. 


Raw  Materials  for  Pulps,  and  Kinds  of  Paper  Made 


Ground  Wood  — 
Raw  Materials 


Paper  — 

Sulphite  — 
Raw  Materials  1- 


Papers  — 


2- 
3- 


Soda  — • 

Raw  Materials  1- 
2- 
3- 

Papers  — 

Sulphate  — 
Raw  Materials  1- 


Woods — Spruce,  with  a  little  Balsam 
and  Hemlock.  Experiments 
indicate  that  Birch  and 
Maple  might  be  used. 
About  80%  of  news  print, 
boards,  and  many  cheap 
printing  papers. 

-Woods — Spruce,    several    varieties. 
Balsam,  Hemlock,  Jackpine. 
Poplar   can   be   used,   but 
needs  special  treatment. 
Sulphur. 
Limestone. 

Book  and  writing  papers, 
lighter  wrappings,  bags,  and 
marùllas. 

-Woods — Chiefiy  Poplar,  also  ^ruce. 
Soda  Ash. 
Quicklime. 

Used  in  conjunction  witli 
sulphite  in  Book  and  Maga- 
zine papers. 


-Woods — Almost  any  kind,  including 
slabs  and  mill  edgings. 

2 —  Salt  cake  (Sulphate  of  soda  ) 

3 —  Quicklime. 

Papers  —  Wrappings,  manillas,  con- 

tainer linings,  and  other 
uses  where  its  brown  color 
is  not  objectionable. 

«Heating  and  Ventilation  of  Paper  Machine  rooms.  By  Edward  A. 
Ryan,  A.M.E.I.C.,  read  before  Montreal  Branch  E.I.C.,  18th  November 
1918.    Journal  E.I.C.,  Jan.  1921,  Page  21. 
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Chemical  Engineering  in  the  Packing  House* 

Conditions  governing  packing  liouse  processes,  curing  meats,  commercial  use  of  by-products,  opportunities 

for  the  mechanical  and  chemical  engineer. 

J.  Richardson  Donald,  B.A.,  B.Sc. 
Advance  Proof  of  Paper  to  be  Presented  at  the  General  Professional  Meeting,  Toronto,  February  3rd,  1921. 


The  perishable  nature  of  the  product  and  the  number 
of  by-products  found  in  the  packing  house  industry 
offer  a  large  scope  for  the  application  of  chemical  engineer- 
ing principles.  It  is  not  the  intention  of  this  paper  to 
try  and  outline  the  work  of  the  chemical  engineer  in 
tWs  industry  but  rather  to  give  a  summary  of  the  general 
processes  met  with  and  to  point  out  some  of  the  defects 
in  these  processes  or  methods  of  dealing  with  various 
materials. 

The  modern  packing  house  has  sprung  from  the  old 
fashioned  butcher  establishments  which  may  still  be 
found  in  rural  districts.  From  these  establishments  to 
the  modern  plant  where  every  effort  is  made  to  recover 
by-products  is  a  great  development.  Coincident  with 
the  growth  of  the  industry  has  come  the  realization  that 
packing  is  a  manufacturing  industry  differing  only  from 
others  in  that  the  raw  material  comes  to  the  plant  on 
the  hoof.  The  successful  superintendent  of  these  plants 
is  usually  a  trained  mechanical  or  chemical  engineer  or 
a  graduate  in  the  hard  school  of  experience  where  he  has 
become  familiar  with  the  necessary  technical  details. 

In  contrast  to  most  industries  the  raw  product  as 
received  at  the  plant  offers  little  scope  to  control  from 
the  engineering  or  chemical  standpoint.  Once,  however, 
the  animal  is  killed  and  the  biological  processes  of 
decomposition  start  the  various  operations  lend  them- 
selves particularly  to  chemical  control. 

After  the  hog  is  killed  it  is  necessary  to  remove 
the  hair  from  the  carcass.  This  is  done  by  first  scalding 
the  carcass  and  then  passing  it  through  a  dehairing 
machine.  In  this  machine  the  carcass  is  rapidly  rotated 
on  an  axis  running  from  its  head  to  its  tail  and  while 
being  thus  rapidly  rotated  is  continually  struck  by  short 
pieces  of  leather  belting  which  pull  the  hair  from  the 
carcass.  The  temperature  of  the  scalding  vat  should 
be  controlled  by  a  thermostat  as  over  scalding  ruptures 
the  skin.  These  dehairing  machines  are  fairly  satisfactory 
but  expensive  to  operate  and  are  open  to  much  improve- 
ment. The  hair  itself  is  either  converted  to  fertilizer 
or  washed  with  a  soda  solution,  cleaned  and  dried. 
It  is  then  used  as  a  substitute  for  horse  hair  in  stuffing 
cushions  etc.  and  is  a  valuable  by-product  selling  at 
about  7  cents  a  lb.  As  a  fertilizer  its  ammonia  content 
gives  it  its  value. 

*A11  publication   rights  reserved    until  February  3rd   by  the 
Engineering  Institute  of  Canada. 


Immediately  life  is  extinct  the  putrefactive  processes 
commence.  It  is  essential  that  these  be  so  controlled 
that  the  meat  reaches  the  consumer  in  a  satisfactory 
state.  The  first  step  towards  this  is  to  cool  the  carcass 
as  rapidly  as  possible  from  blood  temperature  to  a  point 
where  the  decomposition  forces  chemical  and  bacterial 
are  either  stopped  or  so  retarded  as  to  be  inappreciable. 
Decomposition  takes  place  rapidly  at  temperatures  approx- 
imating blood  heat  and  the  more  rapidly  the  carcass 
can  be  chilled  the  better  the  keeping  qualities  of  the  final 
product.  On  the  other  hand  it  is  essential  that  in  cooling 
no  part  of  the  carcass  be  frozen.  This  limits  the  lower 
temperature  of  the  cooler  to  32  deg.  Fahr.  The  problem 
therefore  is  to  cool  say  1000  hogs  or  an  equivalent  in 
cattle  from  blood  heat  to  34-38  deg.  Fahr.  in  about  24  hrs. 
this  temperature  being  taken  at  the  centre  of  the  meat. 
The  details  of  the  various  refrigeration  systems  employed 
are  well  known  and  do  not  call  for  comment.  There  is 
to  be  considered  here,  however,  one  of  the  many  factors 
involving  loss  to  the  packer.  In  cooling  the  large  volume 
of  product  handled  in  the  coolers  and  holding  them  at 
freezing  or  lower  a  large  volume  of  air  has  to  be  circulated 
through  the  cooler.  This  involves  the  danger  of  a  heavy- 
shrink  in  weight  if  the  humidity  of  this  air  is  too  low. 
On  the  other  hand  an  excess  of  moisture  means  precipita- 
tion of  moisture  on  the  carcass  and  a  more  rapid  deteriora- 
tion than  if  the  surface  is  keep  dry.  The  meat  becomes 
covered  with  mould  and  the  cooler  is  more  imsanitary 
than  if  dry.  It  is  important  that  these  factors  be  so 
controlled  that  the  shrinkage  in  weight  is  reduced  to  a 
minimum  and  the  quality  of  the  product  kept  at  its  best. 

The  curing  of  meats,  particularly  pork  products  has 
become  a  large  part  of  the  packer's  business,  and  comes 
under  the  particular  care  of  the  chemical  division.  The 
curing  of  meats  is  essentially  saturation  to  such  an 
extent  with  salts  that  after  curing  is  completed  the 
putrefactive  agents  are  so  controlled  that  the  meat  will 
keep  for  a  longer  or  shorter  period  at  ordinary  tempe- 
peratures  without  refrigeration.  The  curing  process 
consists  in  most  instances  in  immersing  the  meat  in 
a  pickle  of  predetermined  strength  and  holding  it  in  this 
brine  until  the  cure  is  completed.  The  penetration  of 
the  salts  throughout  the  meat  is  gradual  and  curing  has 
to  be  carried  out  at  a  temperature  between  32  and  40  deg. 
Fa'^r.  in  order  that  decomposition  may  not  start  before 
curing  is  completed.  The  length  of  time  required  in 
curing  varies  with  the  size  of  the  piece  and  the  cure 
required.  The  time  may  be  six  to  eight  weeks  or  only 
two  weeks.     A  process  has  been  devised   in  which  the 
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curinK  is  carried  out  mulcr  pressure.  This  shortens  the 
leIl^;lh  of  tiiiK'  roc|uiri'(l  for  luriii^:  ;iiul  oilier  :ici vantages 
are  also  clainu'd.     It  can  Ix-  rcaclily  appreciated  that  a 

Î)rocess  whicli  will  shorten  the  length  of  time  recjuired 
or  curing  and  thus  reduce  carrying  charges  is  a  distinct 
Kain. 

Plain  pickles  or  pickles  made  of  salt  and  sodium 
or  potassium  nitrate  may  be  rc-used  after  the  salts 
absorbed  by  the  meat  in  curinji  have  been  replaced.  In 
the  case  of  sweet  pickles,  that  is  pickles  containing 
sugar  in  addition  to  salt  and  nitrate  the  re-use  of  the 
pickle  without  further  treatment  is  undesirable  owing 
to  danger  of  fermentation  of  the  sugar.  To  recover 
this  pickle  and  save  the  sugar  it  is  necessary  to  sterilize 
the  solution.  Due  to  the  protein  matter  dissolved  in 
the  used  pickle  which  coagulates  fairly  readily  steriliza- 
tion must  be  brought  about  by  bringing  the  solution  as 
rapidly  as  possible  to  sterilization  temixTature  and  then 
cooling  quickly.  If  these  points  are  not  watched  and 
coagulation  takes  place  the  coagulated  matter  settles 
on  the  heating  coils,  chars  and  discolours,  rendering  the 
pickle  useless. 

Most  cured  meats  are  smoked.  Smoking  assists 
curing  by  drying  out  the  excess  surface  moisture  and 
by  giving  the  finished  product  the  smoke  flavour.  It  is 
not  unlikely  also  that  the  slight  deposit  of  creosote  on 
the  surface  of  the  meat  retards  bacterial  decomposition. 
As  in  other  processes  the  shrink  in  smoking  must  be 
carefully  controlled. 


Crease 
Cocks 


Section  of  Rendering  Tank 

All  fatty  products  not  sold  for  himian  consumption 
find  their  way  to  rendering  tanks  where  the  fat  is  rendered 
out  of  them.  These  rendering  tanks  consist  of  cylin- 
drical shells  6-10  ft.  long  equipped  with  cone  bottoms 
and  dish  or  cone  shaped  heads.  The  fats  and  scraps 
are  loaded  into  these  tanks  and  when  about  ^4  full  they 


are  closed,  steam  pressure  turned  on  and  they  are  cooked  for 
a  given  length  of  time,  depending  upon  the  size  of  charge 
etc.  When  c(x>king  is  completed  the  tank  is  allowed 
to  settle  and  three  distinct  layers  are  obtained.  At  the 
bottom  will  Ix  found  the  meaty  or  protein  matter  from 
which  the  fat  has  been  extracted,  above  this  the  tank 
water  containing  «jluble  meat  extracts,  and  on  top  of 
this  the  grease  layer.  This  grease  is  drawn  off  through 
suitably  placed  cocks,  the  grease  layer  being  raised 
or  lowered  to  the  level  of  the  cock  by  the  addition  or 
withdrawal  of  water.  It  is  imp(^)rtant  that  all  the  fat 
or  grease  possible  should  be  obtained  at  this  stage,  and 
the  work  requires  a  skilled  operator.  The  difTiculty 
of  drawing  off  the  last  trace  of  grease  from  the  surface 
of  the  water  without  also  drawing  water  will  be  ap- 
preciated. To  overcome  this  difficulty  and  to  make  the 
drawing  off  of  the  grease  an  automatic  process  a  simple 
yet  effective  device  termed  the  Bannon  Separator  has 
been  worked  out  by  E.  W.  Thorold.  M.E.I.C.  The  follow- 
ing diagram  illustrates  its  ojjeration. 

The  mixture  of  water  and  grease  enter  the  separator 
at  A  and  flow  into  the  chamber  at  G  coming  into  contact 
with  the  water  D  placed  in  the  separator  as  a  priming 
charge.  The  mixture  of  grease  and  water  gradually 
separate  out.  the  grease  rising  to  the  surface.  As  the 
process  continues  and  the  separator  becomes  full  the 
grease  overflows  at  B  and  the  water  at  C.  A  steady 
flow  of  grease  and  water  then  takes  place  as  the  mixture 
is  fed  to  the  separator.  The  levels  of  B  and  C  are  slightly 
different  the  difference  being  based  on  the  difference  in 
sp.  gr.  between  the  liquid  grease  and  water.  The  usual 
size  of  the  separator  body  for  use  in  rendering  plants 
is  about  3  ft.  in  dia.  by  3  ft.  in  height. 

The  extension  of  the  principle  to  large  volumes  of 
oil  and  water  or  of  water  containing  a  small  percentage 
of  grease  as  tank  water  would  save  much  labour  at 
present  employed  in  skimming.  To  do  this  would  require 
a  separator  much  larger  in  size  than  that  described  and 
capable  of  holding  a  large  volume  of  water. 

There  still  remains  the  tankage  and  tank  water  to 
be  dealt  with.  The  tank  water  as  drawn  from  the  rendering 
tanks  contains  four  to  five  per  cent  of  solids  in  solution. 
These  solids  are  of  a  gelatinous  nature  really  a  meat 
extract.  The  water  also  retains  about  100  ozs.  of  fat 
per  100  gals,  of  water,  this  latter  being  present  as  an 
emulsion.  To  recover  this  fat  the  water  is  conducted 
with  as  little  agitation  as  possible  to  large  settling  tanks 
where  the  fat  gradually  rises  to  the  surface  and  is  skimmed 
off  by  hand  ladles.  The  recover\^  of  this  fat  as  at  present 
conducted  is  a  laborious  matter.  The  water  must  be 
kept  hot  otherwise  it  ferments  and  is  lost.  The 
skimming  by  hand  possesses  all  the  disadvantages  of  a 
process  entirely  dependent  on  the  human  factor.  The 
loss  of  this  fat  means  a  loss  of  around  18c  a  lb.,  and  it 
eventually  finds  its  way  to  fertilizers  where  its  presence 
is  a  disadvantage. 

Various  means  of  automatically  and  mechanically 
recovering  this  grease  have  been  proposed  but  so  far  as 
we  know  centrifuging  and  the  use  of  the  Bannon  Separator 
are  the  only  two  practical  suggestions.  The  centrifuge 
loses  its  effectiveness  owing  to  the  presence  of  small  solid 


104 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


particles  in  the  water  which  must  be  filtered  out.  The 
Bannon  Separator  seems  the  most  practical  method 
devised. 

The  tank  water  after  being  freed  from  grease  passes 
to  vacuum  evaporators  where  it  is  evaporated  down  till 
the  water  content  is  reduced  to  50%.  The  sticky  meat 
extract  thus  obtained  is  mixed  in  with  the  dried  tankage 
and  sold  as  a  fertilizer  material.  The  meat  extract 
obtained  by  the  evaporation  of  edible  tank  water,  that 
is  water  from  edible  products,  should  be  a  highly  nutritive 
product  and  some  more  satisfactory  outlet  than  fertilizer 


Section  of  Bannon  Separator 

should  be  found  for  this  material.  The  evaporation  of 
these  large  quantities  of  water  require  a  large  evaporative 
capacity  which  is  supplied  by  triple  or  double  effect 
vacuum  evaporators.  The  greatest  source  of  trouble  in 
evaporators  handling  tank  water  is  corrosion  of  the 
heating  tubes  usually  made  of  copper  or  steel.  An 
attempt  has  been  made  to  correct  this  by  the  use  of  cast 
iron  heating  imits  after  the  design  of  a  steam  radiator. 
While  these  success  fully  resist  corrosion  it  is  difficult 
to  clean  the  interior  surface  and  as  a  result  of  tank  water 
boiling  over  occasionally,  from  one  effect  to  another, 
the  interior  of  the  heating  units  become  coated  and  lose 
in  heating  efficiency. 

The  solid  matter  in  the  bottom  of  the  tank  consisting 
of  bones,  protein  matter  and  fibre  remains  to  be  dealt 
with.  It  still  contains  a  high  percentage  of  fat  which 
must  be  pressed  out  and  is  saturated  with  water.  As 
it  comes  from  the  tank  it  is  conveyed  to  a  hydraulic 
press  and  compressed  to  a  pressure  of  150-200  lbs.  per 
sq.  in.  This  reduces  the  grease  content  to  about  6% 
figured  on  a  dry  basis,  and  the  moisture  to  about  50%. 
The  pressing  is  slow  and  laborious.  The  tankage  is 
dropped  on  to  press  cloths  made  into  cakes  separated 
by  racks,  and  when  a  set  of  ten  or  twelve  has  been  built 
up  the  truck  is  run  under  the  hydraulic  ram  and  the 


pressure  applied.  About  the  best  results  obtainable  are 
to  reduce  the  grease  content  to  4%  and  often  it  is  nearer 
8%.  The  loading  of  the  press  is  a  slow  operation  and 
the  work  is  trying.  The  cloths  rot  quickly  under  the 
effects  of  the  organic  acids  in  the  tank  water,  and  as 
they  are  worth  $7.50  each  and  each  press  requires  a  set 
of  ten  this  is  a  heavy  item  of  expense.  Continuous 
presses  operating  on  the  screw  principle  have  been  tried 
but  they  have  not  proved  satisfactory.  One  of  the 
difficulties  is  the  condition  in  which  the  tankage  is  received 
at  the  press.  At  times  the  tankage  is  fairly  solid  and  at 
other  times  or  from  different  products  it  is  a  wet  mush 
or  like  mud. 

From  the  press  the  tankage  goes  to  the  dryers  where 
the  moisture  content  is  reduced  to  around  8%  and  the 
material  is  ready  for  the  fertilizer  manufacturer.  The 
dryers  are  of  the  indirect  type  heated  with  steam  and 
equipped  with  agitators.  The  remaining  grease  content 
of  6-8%  can  only  be  removed  by  solvent  extraction  using 
gasoline  or  carbon  tetrachloride.  Both  solvents  are 
troublesome,  the  one  being  inflammable  and  the  other 
poisonous.  Given  a  satisfactory  solvent  free  from  these 
defects  it  seems  probable  that  extraction  plants  would 
become  more  popular. 

The  very  fact  that  this  protein  matter  is  sold  as 
fertilizer  together  with  blood  and  concentrated  tank 
water  represents  a  degradation  of  this  material.  It  is 
essentially  meat  protein,  and  its  ammonia  content  has 
to  pass  through  the  cycle  of  vegetable  and  animal  life 
before  it  can  again  become  a  foodstuff.  Moreover  in 
the  process  of  use  as  a  fertilizer  a  great  deal  of  its  value 
is  wasted.  The  proper  utilization  of  this  matter  should 
be  as  a  foodstuff  not  for  human  beings  but  for  cattle, 
poultry,  hogs  etc.  This  latter  development  has  been 
slow.  The  packer  has  failed  to  appreciate  the  possibil- 
ities of  this  field,  and  has  been  imwilling  to  take  the 
precautions  necessary  to  produce  a  material  satisfactory 
to  his  consumers.  At  the  same  time  the  farmer  have 
failed  to  realize  the  value  of  such  concentrated  foods. 

In  considering  packing  house  processes  the  fact  must 
not  be  lost  sight  of  that  the  greater  part  of  the  packer's 
business  is  the  marketing  of  meat  products.  However, 
without  the  conservation  of  his  by-products  meat  products 
would  not  reach  the  consumers  at  as  low  a  figure. 

Undoubtedly  a  big  field  awaits  the  mechanical 
engineer  in  the  packing  house.  A  few  points  have  been 
mentioned  which  have  particularly  struck  the  writer. 
In  any  packing  house  the  mechanical  engineer  will  see 
opportunities  for  labour  saving  devices.  There  is  much 
scope  for  an  inventive  mind  in  rendering  plants.  The 
present  process  of  rendering  is  inefficient  but  whether  the 
improvements  will  be  mechanical  or  chemical  remains 
to  be  seen. 

The  chemical  engineer  will  find  scope  for  all  his 
efforts  in  the  question  of  conservation,  both  from  an 
operating  point  of  view  and  also  from  the  standpoint  of 
investigation.  This  latter  is  true  not  only  from  the 
standpoint  of  wastage  but  in  developing  uses  for  the 
various  products  which  prevent  degradation  which  is 
really  the  highest  kind  of  conservation.  A  product 
should  not  be  saved  as  a  fertilizer  if  it  can  be  saved  as. 
a  food  or  feed. 
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Present  Day  Illumination  Standards* 

The  relations  between  ftuod  li^^htin^^  anti  increased  efficiency,  with  tables  «howlnti 
results  of  better  lighting  in  the  factory. 

George  C.  Cousins 

Advance  Proof  of  Paper  to  be  Presented  at  the  General  Profcsalonal  Meeting,  Toronto,  February  2nd,  1921 

Artificial  illumination  is  a  product  of  civilization 
that  permeates  every  branch  of  our  activities  and  upon 
the  success  of  its  application  depends,  to  a  very  large 
extent,  the  success  of  the  activities  carried  on  by  its  aid, 
especially  in  industry  and  commerce. 

High  intensity  industrial  illumination  of  the  present 
day  is  in  reality  a  by-product  of  the  late  world  war. 
Previous  to  this,  artificial  lighting  was  considered  very 
much  as  a  crutch  to  assist  industry  over  the  dark  periods 
of  the  day  when  work  would  otherwise  have  ceased  out 
of  sheer  necessity.  The  economic  value  of  illumination 
as  a  strong  factor  in  production  was  not  given  serious 
œnsideration.  The  requirements  of  the  war  placed 
a  most  urgent  demand  upon  industry  that  taxed  its 
capacities  to  the  utmost,  with  the  result  that  night  work 
was  necessary  and  the  short-comings  of  artificial  illumina- 
tion were  keenly  felt.  Tills  necessity  furnished  illuminat- 
ing engineers  with  a  more  effective  weapon,  than  any 
which  had  previously  been  available,  with  which  to 
attack  the  problem  of  rendering  night  work  really 
productive,  and  the  results  obtained  are  causing  industrial 
managers  to  change  their  attitudes  toward  artificial 
lighting  and  they  are  now  looking  upon  it  as  an  asset 
instead  of  as  a  liability. 

In  planning  the  layout  of  machinery  in  factories 
the  relative  importance  of  daylight  and  artificial  light  is 
frequently  not  given  sulïicient  study,  with  the  result 
that  machines  are  placed  so  as  to  utilize  daylight  under 
the  best  conditions.  This  arrangement  often  complicates 
the  utilization  of  artificial  light  to  the  best  advantage. 
Daylight  has  usually  been  considered  satisfactory  and 
has  been  used  as  a  reference  standard  in  the  absence 
of  real  data  on  the  actual  conditions. 

Surveys  of  daylight  illumination  in  factories  have 
revealed  the  fact  that  in  many  plants  the  natural  illumina- 
tion is  inferior  to  good  artificial  lighting.  The  following 
is  a  typical  example:  A  machine  shop  is  built  with 
practically  continuous  window  area  on  south,  west 
and  north  walls.  On  a  clear  cloudless  morning  measure- 
ments of  intensities  at  the  benches  near  the  windows 
showed  over  50  foot  candles  (ft-c),  while  about  30  feet 
from  the  windows  the  intensities  at  the  work  points  of 
machine  tools  ranged  from  3  to  14  ft.  c.  In  some  cases 
artificial  light  was  used  to  supplement  the  daylight. 
The  shop  under  consideration  was  on  the  second  floor 
of  the  building,  there  were  no  high  buildings  within 
several  hundred  feet  and  a  clear  sky  exposure  is  obtained 
on  all  sides.  This  is  a  ver>"  favourable  condition.  Wliere 
buildings  are  grouped  together  so  that  the  sky  is  obscured 
the   conditions  would  be  very  much  worse.    A  more 
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Figure  1 

extended  study  i  of  daylight  intensities  in  18  factories 
showed  average  intensities  ranging  from  1.5  to  10  ft.  C. 
for  lower  grades  of  work  and  4  to  18  for  finer  grades. 

These  results  tend  to  show  that  daylight  Ulimiina- 
tion  in  factories  is  not  as  good  as  is  ordinarily  supposed 
to  be  the  case  and  that  the  distribution  of  daylight  is 
far  inferior  to  that  of  reasonably  good  artificial  lighting. 
As  a  result  of  the  knowledge  of  these  conditions  it  has 
been  proved  that  artificial  lighting  can  be  economically 
produced  that  is  superior  to  daylight  (Fig.  1),  in  both 
average  intensity  and  distribution  and  that  when  the 
lighting  sj^stem  and  the  machinery  or  work  spaces  are 
properly  co-ordinated  the  resisting  illumination  will 
have  the  greatest  all-day  effectiveness  and  manufacturing 
can  be  maintained  on  a  really  productive  basis  through- 
out the  entire  day. 

For  many  years  the  conviction  of  Ultuninating 
engineers  has  been  that  factory  output  could  be  increased 
by  the  use  of  high  intensities  of  illumination  but  the 
putting  of  this  opinion  to  the  test  was  a  difficult  problem 
and  it  required  some  strong  action  to  break  the  ice  of 
opposition. 

A  Convincing  Test  of  Better  Lighting 

The  problem  was  attached  in  a  rather  novel  manner 
by  the  Commonwealth  Edison  Co.  of  Chicago  2.  Their 
engineers  approached  a  number  of  manufacturers,  at 
whose  plants  accurate  cost  records  were  kept,  with  the 
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proposal  to  instal  trial  lighting  systems  to  produce  three 
times  the  intensities  previously  recommended  for  the 
various  classes  of  work.  Records  of  cost  and  output 
were  to  be  kept  for  a  month  under  the  existing  lighting 
systems,  then  for  a  month  under  the  new  and  finally 
a  reversion  to  the  old  systems  for  another  month.  This 
was  expected  to  furnish  reliable  data  on  the  unit  cost 
©f  output.  The  results  were  so  gratifying  that  all  the 
trial  systems  were  retained  as  permanent,  and  in  some 
cases  the  manufacturers  would  not  permit  a  reversion 
to  the  old  systems,  realizing  that  it  would  mean  financial 
loss.  Some  of  the  effects  of  the  high  intensities  were 
that  the  increase  in  production  was  from  10  to  20% 
with  a  maximum  cost  increase  of  5.5%  of  the  payroll. 
In  one  case  the  production  was  increased  15%  with  no 
increase  in  the  cost.  The  increased  economy  is  due  to 
more  work  being  turned  out  with  a  decrease  in  the 
amount  of  spoiled  and  defective  work.  The  indirect 
beneficial  results  to  the  workers  in  the  form  of  more 
cheerful  surroundings,  cleaner  shops,  less  eye  strain  and 
fewer  accidents  react  to  the  benefit  of  the  manufacturer 
in  keeping  the  working  force  in  a  more  efficient  and 
contented  mood. 

A  very  important  phase  of  the  effects  of  high  intensity 
is  its  effect  on  the  accident  rate.  About  ten  years  ago 
approximately  24%,  of  industrial  accidents  s  were  caused 
by  poor  lighting,  by  improving  the  lighting  conditions 
this  percentage  has  been  reduced  to  about  15%.  The 
economic  loss  caused  by  these  accidents  amounts  to 
approximately  $300,000,000  per  year  in  the  United 
States,  which  is  more  than  the  yearly  lighting  bill.  A 
graphic  illustration  of  the  relation  of  accidents  to  the  use 
of  artificial  light  is  shown  in  Fig.  2.  In  the  B  curve  the 
portions  of  the  curve  showing  less  than  12  hours  of  dark- 
ness are  not  relatively  important  and  lines  are  drawn 
along  the  12  hour  obscissa  to  connect  with  the  curve 
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showing  more  than  12  hours  of  darkness.  The  resulting 
curve  thus  formed  has  a  striking  resemblance  to  the 
curve  showing  the  relation  of  daylight  to  accidents. 

The  relative  importance  of  daylight  and  artificial 
light  may  be  estimated  from  the  fact  that  artificial 
light  is  used  on  an  average  of  about  5  hours  per  day 
throughout  the  year.  Figure  3.  This  is  roughly  about 
50%,  of  the  working  day  and  in  view  of  this  the  importance 
of  giving  proper  weight  to  artificial  lighting  is  evident. 
When  plants  are  operated  at  night  the  balance  is  over- 
whelminghly  in  favor  of  artificial  light.  Figure  3  shows 
the  number  of  hours  per  day  during  which  all  the  lamps 
of  a  factory  were  used  in  January  and  June. 
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Dayi     of      Month 
Figure  3 

Number  of  hours  per  day  during  which  all  lamps  in  factory 
section  were  in  use  in  January  and  June 


Intensities  of  Illumination  Recommended  for 
Various  Classes  of  Work,  1916. 


Figure  2 


Foot- 
candles 

Bakery 2.0-3.0 

Bench  work: 

Rough 1.5-  5  0 

Fine 3.5-10.0 

Box  factory 2.0-4.0 

Book  binding: 

Cutting,  punching, 

stitching 3.0-  5  0 

Embossing 4.0-6.0 

Folding,  assembling, 

pasting 2.0-4.0 

Candy  factory 2.0-4.0 

Canning  plants: 
Coffee   roasting   at 

tables 3.0-4.0 

Filling  tables 1.0-1.5 

Packing  tables 1.0-2.0 

Packingtables  (dried 

fruits) 15-  2.5 

Preserving 

cauldrons 2.0-  2.5 

Pressing  tables 1.0-  1.5 

Shipping  room 1.5-2.5 

Cotton  mill  weaving. .  2.0-4.0 


Foot- 
candles 

Paint  shop: 
Coarse  work    (first 

coats 2.0-  4.0 

Fine  work  (finish 'g)  4.0-  8.0 

Passageways 0.25-0.5 

Pattern  shop  (metal) .  4.0-6.0 

Pottery: 

Grinding 1.0-2.0 

Pressing 2.0-4.0 

Power  house: 

Boiler  room 0  8-  1.5 

Engine  room 2.0-3.5 

Preserving  plant: 

Cleaning 2.0-  4.0 

Cooking 2.0-3.0 

Printing: 

Presses 3.0-5.0 

Type-setters 6.0-8.0 

Sheet  metal  shop: 

Assembling 2.0-4.0 

Punching 3.0-  6.0 

Shoe  shops: 

Bench  work 2.0-  5.0 

Cutting 5.0-7.0 
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Ko<)l- 
Cil  tulles 

Bairy  or  milk  di'iiot , .  2  0--  '1.0 

DraftiiiK  rtKiin 7  .0 

ElectrotypinK 3.0-6.0 

Factory  : 

AssfmbliiiK 4.0-7.0 

Drills 2.0-  4.0 

Millers 3.0-6.0 

Planers 3,0-5,0 

RoukIi  nianufact'g .  1 ,25-3 .0 

Fine  maiuifact'K. . .  3  5-  6  0 
Special  cases  of  line 

work 10  0-15.0 

ForKO  and  blacksmithing: 

Ordinary  anvil  work  2.0-  4.0 

Machine  forging ...  2.0-3.0 

Tempering 2.0-4.0 

T«)l  forging 3.0-  5.0 

Foundry: 

Bench  moulding ...  1.0-3.0 

Floor  moulding.  ...  1.0-2.0 

Garment  industry: 

Light  gcxxis 5.0 

Dark  goods 7.0 

Glove  factory: 

Cutting 5.0-6.0 

Sorting ■  6.0-10.0 

Hat  factory: 

Blocking 4.0-6.0 

F'orming 3.0-5.0 

Stiffening 2  0-  4.0 

Jewelry  manufact'g.. .  3.0-8.0 

Knittingmill 3.0-  6.0 

Laundry 3.0-5.0 

Leather  working: 

Cutting 4.0-6.0 

Grading 6.0-8.0 

Meat  packing: 

Cleaning 2.0-3.0 

Packing 2.0-  4.0 

Offices 3.0 

Packing  and  shipping: 

Ordinary  work 2.0-3.0 

Fine  work 2  0-  5.0 


Ffxjt- 
candlcH 

Silk  mill: 

Finishing 3  0-50 

Weaving 4.0-6.0 

Winding  forms 2.0-  4.0 

Stairways 0,25-0,5 

Steel  work: 

Blast  furnace  (cast 

house) 0.3-  0.5 

Loading  yards  (in- 
spection)   0.3-0.5 

Moukl,  skull  cracker 

and  ore  yards. ...  0.1-  0.3 
Open  hearth  floors 
(soaking  pits  and 

cast  house) 0.1-  0.3 

Rolling  mills 1.0-  2.0 

Stamping  and 
punching  sheet 

metal 2.0-  5.0 

Stock  room 0.8-  2.0 

Threading    noor   of 

pipe  mills 1.0-2.0 

Transfer  and  stor- 
age bays 0.5-  1 .0 

Unloading  yards ,.  .   0.1-0.3 

Warehouse 0.5-  1.0 

Stock  rooms: 
Rough  materials. . .   1.0-3.0 

Fine  materials 2.0-4.0 

Storage 0.25-0.5 

Wire  drawing: 

Coarse 2.0-4.0 

Fence  machines. ...  2.0-5.0 

Fine 4.0-8.0 

Wood  working: 

Rough 2.0-  4,0 

Fine 3.0-  5.0 

Woollen  mill: 

Picking  table 2.0-4.0 

Twisting 2.0-  3.0 

Warping 3.0-5.0 

Weaving 4.0-  0.6 


Revised  Estimates 

The  table  given  above  shows  the  intensities  recom- 
mended for  various  classes  of  work  in  1916.  A  reference 
to  a  few  of  these  might  be  interesting  for  the  sake  of 
comparison.  Machine  tools  were  listed  as  requiring 
from  2  to  6  ft.  c,  rough  manufacturing  1.25  to  3,  fine 
manufacturing  3.5  to  6,  special  cases  of  fine  work  10  to 
15,  drafting  7.  Compare  these  with  some  of  the  recent 
installations;  for  an  aliuninum  working  plant  14  ft.  c, 
a  drawn  steel  factory  15  to  16  ft.  c,  manufacturing 
automobile  springs  21  to  22,  ordinary  machine  shop 
work  10  to  11  and  punch  presses  6  to  10.  These  cases  do 
not  required  particularly  fine  work  and  yet  the  intensities 
are  equal  to  or  greater  than  daylight  intensities  in  many 
factories. 


As  far  as  can  be  learned  all  the  in.stallations  of  high 
intensities  have  resultcfl  in  economy  and  are  considered 
Kfxxl  investments.  How  far  hi^h  intensity  can  be 
carried  Ijefore  the  limit  of  economy  is  reached  is  problem- 
atical but  that  limit  has  not  yet  lx;en  reached.  It  appears 
evident,  however,  that  as  mtensities  are  increased  the 
increase  in  economy  will  be  by  smaller  increments  and 
that  the  gain  resulting  from  an  increase  in  intensity  of 
from  10  to  15  ft.  c.  would  not  be  as  great  as  it  would 
from  5  to  10. 

Considerable  headway  is  being  made  in  the  elimina- 
tion of  drop  cords.  In  some  cases  workers  have  clung 
so  tenaciously  to  these  that  their  removal  has  resulted 
in  mutiny.  In  some  operations  they  are  indispensable, 
and  to  provide  for  such  contingencies  in  up-to-date 
plants  they  are  kept  in  tool  check  rooms  and  supplied 
as  special  tools  being  returned  when  the  operation  requir- 
ing them  is  completed.  Experience  has  proved  that 
there  are  very  few  industries  that  cannot  be  lighted 
quite  satisfactorily  by  overhead  units.  Drop  cords  are 
relics  of  the  early  days  when  carbon  lamps  were  the  only 
suitable  electric  lamps  for  interior  lighting,  and  should 
find  no  place  in  modern  installations  of  high  powered 
lamps  in  suitably  selected  and  placed  reflectors  except 
in  special  cases  where  overhead  light  cannot  reach  the 
point  where  work  is  being  done.  The  practical  solution 
of  the  elimination  of  drop  cords  is  the  correct  placing 
of  lamps  relative  to  the  work  places  or  vice-versa.  In 
large  plants  of  mill  construction  it  is  sometimes  necessary 
to  provide  individual  lamps  for  machine  tools  placed  in 
open  bays.  In  some  cases  flood  lighting  units  placed 
close  to  the  ceiling  are  suitable  and  for  others  an  adjust- 
able lamp  with  its  reflector  is  mounted  on  the  end  of  a 
pipe  arm  which  can  be  adjusted  horizontally  through  an 
unthreaded  T  which  can  in  turn  be  raised  or  lowered 
on  the  end  of  a  telescoping  upright.  By  this  means  a 
substantial  construction  is  provided  without  the  dangers 
accompanying  exposed  instilated  wire. 

Colour  Distinction 

Aside  from  the  strictly  productive  value  of  artificial 
light  is  the  effect  of  its  character  on  the  selection  and 
classification  of  materials  and  the  detection  of  defects. 
The  value  of  the  colour  of  the  light  for  these  purposes  is 
increasing,  and  many  industries  are  making  use  of  white 
light,  or  artificial  daylight  in  certain  departments.  This 
is  a  very  broad  subject  that  can  only  be  touched  upon 
in  this  paper. 

A  few  of  the  industries  requiring  colour  distinction 
are  as  follows:  paper,  flour,  paint,  sugar,  jewelry,  tobacco, 
chemical,  textile,  colour  printing  and  ore  refining.  There 
are  different  ways  of  producing  daylight  quality  but 
the  most  common  is  by  filtering  some  of  the  excess  red 
and  yellow  from  the  light  of  gas-filled  tungsten  or  from 
incandescent  gas.  A  limiinous  gas  lamp  is  also  available 
which  produces  the  required  colour  directly.  The  simplest 
and  most  commonly  used  is  the  gas-filled  timgsten  lamp 
with  a  blue  bulb.  These  are  made  in  three  grades  or 
density  of  colour  to  be  used  according  to  the  accuracy 
of  colour  selection  required.  The  first  is  known  as  C2 
and  is  a  compromise  between  noon  sunlight  quality  and 
ordinary'  gas-filled  lamp  colour.     Its  principal  use  is  for 
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producing  a  daylight  effect  where  accurate  daylight 
quality  is  not  necessary  and  efficiency  is  important.  A 
light  of  the  same  color  as  noon  sunlight  is  produced  with 
a  corresponding  loss  of  efficiency  by  a  lamp  with  a  deeper 
blue  bulb  than  the  C2.  This  lamp  is  suitable  for  all 
but  the  most  exacting  colour  perception  for  which  a 
north-skylight  lamp  is  furnished.  These  colour  matching 
effects  can  also  be  produced  by  screens  of  suitably  coloured 
glass  fitted  to  reflectors  in  which  are  clear  bulb  gas- 
filled  lamps.  When  selecting  filters  or  lamps  for  any  of 
the  above  mentioned  purposes,  it  is  necessary  for  the 
resulting  light  to  have  the  proper  distribution  of  light 
throughout  the  spectnmi.  Daylight  effect  can  be 
produced  by  mixing  two  or  more  primary  colours  but  its 
spectrum  might  be  discontinuous,  and  it  is  easily  possible 
to  select  two  samples  of  similar  colour  that  appear 
identical  under  continuous  spectrum  white  that  appear 
Yery  different  imder  synthetic  white. 

Coloured  light,  white  or  otherwise,  can  be  used  to 
show  any  colour  in  contrast  to  any  other  colour  and  the 
employment  of  this  principle  can  be  applied  to  many 
operations  making  what  might  otherwise  require  consider- 
able skill  and  experience. 
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Figure  4 

Curves~showing  the  percentage  gain  in  visual  acuity  with 

increasing  illumination,  for  the  normal  eye  and 

the  same  eye  made  slightly  astigmatic. 


Office  Lighting 

On  account  of  the  connection  of  offices  with  factories 
some  of  the  improvement  in  the  lighting  of  the  latter 
has  extended  to  the  former.  Office  work  as  a  rule  does 
not  require  as  high  intensity  as  factory  work  but  requires 
more  refinement  in  the  form  of  diffusion.  One  of  the 
important  factors  in  the  success  of  office  lighting  is  the 
elimination  of  bright  reflections  from  furniture  and  paper 
surfaces.  This  has  been  very  successfully  accomplished 
by  the  use  of  semi-indirect  and  indirect  fixtures.  It 
has  been  fovmd«  that  the  eye  suffers  less  fatigue  under 
indirect  than  under  any  other  type  of  fixture.    The 


dense  bowl  semi-indirect  unit  gives  practically  the  same 
illumination  effect  and  the  more  dense  the  bowl  the 
less  eye  fatigue  is  caused.  Considerable  improvement 
has  been  made  in  the  design  of  semi-indirect  bowls  during 
the  last  few  years.  These  are  mainly  in  the  way  of 
dust  proof  units.  Totally  enclosing  units  can  now  be 
obtained  that  have  all  the  good  qualities  of  the  open 
inverted  bowls  with  the  dust  proof  feature  of  enclosing 
globes.  Some  of  these  have  reflecting  domes  above  the 
bowls  for  use  where  ceilings  are  not  suitable  for  use  as 
secondary  light  sources  and  others  have  clear  glass  tops. 
Other  fixtures  are  equipped  with  automatic  cleaning 
devices  operated  by  the  same  pull-chain  that  operates 
the  switch.  Every  time  the  lamp  is  lighted  or  extin- 
guished a  felt  squeegee  makes  a  complete  revolution  of 
the  interior  of  the  bowl  removing  all  dust. 

About  5  to  10  ft.  c.  might  be  considered  as  represent- 
ative of  good  ofifice  lighting  at  present  although  there 
are  some  installations  of  from  14  to  19  ft.  c. 

The  period  of  transition  from  daylight  to  darkness 
when  the  fading  daylight  must  be  reinforced  by  artificial 
light  has  always  been  one  of  the  difficult  problems  to 
solve.  During  this  period  the  eye  is  attempting  to  work 
under  two  conflicting  conditions.  It  is  adapted  to  the 
colour  of  daylight  and  the  introduction  of  the  yellower 
artificial  light  disturbs  its  condition  of  equilibrium; 
comfortable  vision  is  not  obtained  until  artificial  light 
dominates  the  situation  and  the  eye  becomes  adapted. 
To  reduce  the  annoyance  of  this  period  C2  mazda 
lamps  have  been  found  very  successful.  The  colour  of 
this  light,  nearly  white,  blends  with  the  daylight  and 
work  can  be  carried  on  with  very  little  interference. 
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Figure  5 

Curves  showing  the  percentage  gain  with  increasing  intensity ]of 

iUurtiination  for  a  normal  eye  and  the  same  eye  made^ 

slightly  astigmatic. 
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Figure  6 


Curves  showing  the  percentage  gain  in  speed  adjustment  of  the 

eye  for  clear  seeing  at  different  distances,  with  increasing 

intensity  of  illumination  for  the  normal  eye  and 

the  same  eye  made  slightly  astigmatic. 

Store  lighting  has  not  been  noticeably  improved 
during  the  last  few  years  in  spite  of  the  great  turnover 
of  retail  merchandise.  Merchants  are  making  good  use 
of  I  he  attractive  value  of  light  in  their  show  windows 
but  in  the  stores  where  the  selling  and  buying  is  carried 
on  the  general  level  of  intensities  is  low.  In  a  recent 
survey  *  of  25  of  the  large  stores  of  the  continent  invol\ang 
measurements  of  intensities  at  163  sections  it  was  found 
that  at  only  6  sections  were  the  intensities  6  ft.  c.  or 
over  and  the  general  run  of  intensities  ranged  from 
1  to  4  ft.  c.  Merchants  have  resorted  to  high  intensities 
temporarily  to  induce  increased  sales  in  certain  sections. 
Of  course  where  light  coloured  goods  are  shown  lower 
intensity  will  be  sufficient  than  if  the  goods  are  dark. 

The  use  of  artificial  daj'^light  in  stores  is  increasing. 
It  has  been  found  that  general  illumination  by  C2  lamps 
can  be  produced  at  a  reasonable  cost,  this  blends 
well  with  daylight  and  produces  '  more  satisfactory 
results  than  the  luiniodified  timgsten  light.  For  colour 
matching  localized  lighting  of  north  skylight  is  supplied 
where  needed. 

In  the  foregoing  only  the  monetary  aspect  of  artificial 
lighting  has  been  considered.  The  physiological  aspect 
has  been  studied  «  showing  the  effect  of  intensity  of 
illumination  on  the  working  of  the  eye.  This  investiga- 
tion was  conducted  over  a  range  of  intensities  from 
4  to  36  ft.  c.  It  was  found  that  with  increasing  intensity 
a  gain  was  obtained  in  visual  acuity,  power  to  sustain 
acuity,  speed  of  discrimination  and  speed  of  adjustment 
of  the  eye  for  clear  vision  at  different  distances,  figs.  4,  5, 
6  and  7.  These  gains  were  greater  for  eyes  with  slight 
imcorrected  defects  than  for  normal  eyes  and  there  are 
indications  that  the  middle  aged  and  aged  eyes  are 
benefitted  more  than  young  eyes.  The  increase  in 
acuity  is  very  rapid  up  to  about  5  or  6  ft.  c.  after  which 
it  becomes  more  gradual.  The  other  functions  of  the  eye 
that  are  efïected  by  time  shown  a  more  gradual  gain  at 
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Figure  7 

Curves  showing  the  percentage  gain  in  power  to  sustain  clear 

seeing  with  increasing  intensity  of  illumination  for 

the  normal  eye  and  the  same  eye  made 

slightly  astigmatic. 

lower  values  and  more  rapid  at  higher  intensities.  The 
power  to  sustain  acuity  of  vision  shows  the  greatest 
increase. 

These  functions  of  the  eye  all  have  a  very  direct 
bearing  on  the  amount  and  quality  of  work  that  can  be 
performed  by  an  individual  and  the  ease  with  which 
it  can  be  done  and  a  knowledge  of  their  performance 
under  varying  intensities  of  illumination  proves  that 
increased  production  with  increased  intensity  is  based 
upon  sound  physiological  facts  and  is  the  logical  result. 
It  also  points  the  way  for  the  conservation  of  the  eye- 
sight of  the  people  and  the  elimination  of  the  evils  that 
have  resulted  in  the  past  from  prolonged  use  of  poor 
lighting. 

In  view  of  the  conditions  under  which  high  intensity 
lighting  has  been  evolved,  it  is  not  surprising  that  the 
greatest  improvement  has  been  made  in  the  industrial 
field.  The  value  of  high  intensity  has  been  firmly 
established  from  both  the  economic  and  hygienic  view 
points  and  there  are  strong  indications  that  we  are  in  the 
threshold  of  a  new  era  of  artificial  lighting  that  will 
include  all  branches  of  industry  and  commerce. 
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It  will  doubtless  be  admitted  that  the  state  of 
civilization  in  the  early  days  of  history  was  highly 
developed,  indeed,  in  some  respects,  it  has  never  been 
surpassed.  The  term  Civilization  is  difficult  to  define. 
It  includes  such  a  great  variety  of  ideas  and  its  ramifica- 
tions are  so  extensive.  Spencer  describes  how  tribes 
became  communities,  communities  grew  into  cities  and 
cities  into  states.  Tolstoi  traced  the  same  line  of  thought 
but  pointed  out  that  many  of  these  developments 
ended  in  death,  indicating  that  civilization  was  not 
developed  on  permanent  foundations.  In  the  early  days 
it  was  confined  to  a  small  proportion  of  the  people.  The 
great  works  of  those  days  were  carried  out  primarily  for 
the  glorification  and  benefit  of  the  wealthy,  and  as  it  was 
then  considered  degrading  to  work,  slaves  represented 
about  75  per  cent  of  the  population  and  were  forced  to 
derive  what  advantages  they  could  obtain  through  the 
grace  of  their  masters.  Conquerors  frequently  recorded 
their  achievements  by  building  structures  which  were  to 
immortalize  their  names.  It  is  noteworthy,  however, 
that  the  great  leaders  of  those  days  had  sufficient  wisdom 
and  foresight  to  formulate  certain  laws  and  establish 
customs  to  provide  for  the  welfare  of  the  people,  as  will 
be  shown  later  on.  History  records  the  rise  and  fall  of 
many  nations  and  civilization  has  passed  through  many 
stages  of  development  and  retrogression. 

For  about  1000  years  after  the  fall  of  the  Roman 
Empire,  civilization  was  at  a  low  ebb,  but  as  was  stated 
by  Draper,  human  intellect  at  the  close  of  the  thirteenth 
century  awoke  from  its  sleep.  We  are  not  to  suppose 
that  men  now  possess  more  ability  than  in  the  earlier 
ages,  but  the  printing  press  gave  "immortality  to  their 
works,  to  diffuse  throughout  all  the  ramifications  of 
society  the  knowledge  that  had  previously  been  hoarded 
up  by  a  few."  Prior  to  the  invention  of  the  printing 
press  and  even  for  generations  afterwards,  "military  glory 
made  conquest  the  end  of  human  ambition  and  of  human 
happiness,  and  he  who  had  murdered  most,  and  burned 
most,  and  ruined  most,  and  pillaged  most,  was  the  greatest 
man".  After  the  press  was  introduced  "men  began  to 
find  out  that  there  were  ways  to  be  powerful  without  the 
destruction  of  rivals  and  that  to  conquer  Nature  with 
her  own  weapons  was  the  only  mode  to  be  truly  great". 

While  we  must  acknowledge  the  agencies  by  which 
civilization  was  developed,  it  may  be  contended  with 
some  reason  that  its  status  and  benefits  may  be  judged 
by  the  condition  of  municipal  engineering  at  the  time. 
The  term  Municipal  Engineering,  as  we  know  it,  is 
relatively  modem  in  its  inception.     It  is  less  than  a 

*A11  publication  rights  reserved  until  February  3rd  by    the 
Engineering  Institute  of  Canada. 


century  old.  But  municipal  works  were  constructed  and 
sanitary  laws  were  written  in  the  early  history  of  man. 
In  the  days  when  the  Chaldeans  were  powerful  and  for 
centuries  after,  surveying  was  a  sort  of  religious  function 
and  we  are  informed  by  Cassiodorus  that  Augustus  "made  a 
complete  survey  of  the  whole  "Orbis  Romanus",  in  order 
that  each  taxpayer  should  know  exactly  his  resources  and 
obligation".  Clemens  Herschel  states  that  the  Roman 
system  of  surveying  was  hardly  inferior,  in  any  respect 
to  the  best  that  now  exists.  Geometry,  Euclid  and 
arithmetic  have  passed  on  to  us  as  a  legacy  from  the 
misty  past. 

Water 

Herodotus  wrote  that  "the  Persians  do  not  defile  the 
streams  nor  do  they  allow  any  one  else  to  do  so,  but  they 
pay  extreme  veneration  to  all  rivers".  This  is  somewhat 
different  to  our  customs.  Joseph's  Well  at  Cairo  is  one 
of  the  ancient  water  works.  It  was  excavated  in  solid 
rock  297  feet  deep.  The  lower  portion  is  9  ft.  by  15  ft. 
and  the  upper  portion  is  18  ft.  by  24  ft.,  with  a  spiral 
pathway  from  the  surface  to  the  bottom.  Water  was 
raised  by  buckets  on  endless  ropes.  Dimension  stone, 
brick  and  concrete  were  used  in  the  building  of  aqueducts, 
dams  and  reservoirs  in  the  Eastern  countries,  and  some  of 
the  structures  were  examples  of  remarkable  engineering 
skill.  Frontinus,  who  was  the  Water  Commissioner  of 
Rome  in  A.D.  97  wrote  a  description  of  the  great  water- 
works of  that  city,  which  was  translated  and  published 
by  Clemens  Herschell,  Past  President  of  the  American 
Society  of  Civil  Engineers.  Frontinus  stated  that  for  441 
years  after  the  foundation  of  the  city  the  Romans  were 
content  with  the  use  of  water  from  the  Tiber  or  from 
wells  or  springs. 

Nine  aqueducts  had  been  constructed  in  his  time  to 
supply  water  to  each  ward  of  Rome,  capable  of  delivering 
about  45  million  imperial  gallons  per  day  to  the  fountains, 
public  buildings  and  the  one  million  souls  that  lived 
there,  and  25  million  imperial  gallons  additional  to  the 
district  outside  the  city.  Frontinus  described  how  the 
water  service  connections  were  made  and  recorded  and 
how  the  art  of  measuring  water  by  quinaria  was  carried 
out.  This  method  was  crude,  but  it  was  evidently  the 
best  that  was  then  devised.  The  stealing  of  water 
was  prevalent  and  caused  considerable  worry  to  this 
prominent  official.  The  maintenance  of  these  works  was 
considered  of  such  importance  in  Frontinus'  days  that  he 
declared  it  to  be  a  thing  "which  is  worthy  of  special  care 
as  it  gives  the  best  testimony  to  the  greatness  of  the 
Roman  Empire".  It  is  believed  that  there  are  about 
200  ruins  of  such  aqueducts  which  had  been  erected  in 
the  countries  conquered  by  the  Romans. 
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Tunnels  for  water  supply  were  then  fairly  common. 
There  was  one  oviT  lliree  miles  lonj^  on  the  line  of  the 
a(|ue<luet  in  Antil)es  in  l"'r:iiKi'.  AnotluT  was  cut  ihrou^h 
r<K'k  to  drain  Lake  Iniciiuis  in  Italy  about  y\.I).  50,  on 
which  :<(),(MH)  men  worked  for  eleven  years.  The  length 
was  atxnit  18, (KX)  feet.  Mr.  Ilerschel  ciuotes  interestinK 
corres|X)ndence  that  t(K)k  place  in  ,\.I).  152  which  may 
Ix;  ([uoted  in  part.  The  first  is  from  the  Governor  of 
Mauritania  to  the  (îovernor  of  Numidia,  colonics  in 
Africa,  asking  "in  the  name  of  the  township  of  Saldae 
to  despatch  at  once  the  hydraulic  engineer  of  the  third 
legion,  Nonius  Dalus.  to  finish  his  work".  To  which  the 
engineer  replied  that  "I  found  everylx)dy  sad  and  des- 
lX)ndent;  they  had  given  up  all  hoiX's  that  the  two  opposite 
sections  of  the  tunnel  would  meet,  because  each  section 
had  already  been  excavated  beyond  the  middle  of  the 
mountain  and  the  junction  had  not  yet  been  effected. 
As  always  happens  in  these  cases,  the  fault  was  attributed 
to  the  engineer  as  though  he  had  not  taken  all  precautions 

to  ensure  the  success  of  the  work The  contractor 

has  committed  blunder  after  blunder and  had  I 

waited  a  little  longer  before  coming  Saldae  would  have 
possessed  two  tunnels  instead  of  one".  The  two  sections 
were  joined  by  a  transverse  tunnel  and  Saldae  obtained  its 
water  supply  with  great  rejoicings. 

The  sedimentation  of  water  and  the  application  of 
salts  to  promote  the  settling  of  particles  of  mud  were 
practised  even  before  the  days  of  the  Romans. 

Municipal  engineering  passed  through  a  long  period 
of  decadence  after  the  fall  of  the  Roman  Empire  and  the 
gross  insanitation  of  the  Middle  Ages  was  the  cause  of 
the  terrible  list  of  pestilential  diseases  from  which  the 
people  suffered.  London  (England)  depended  upon  wells 
and  the  Thames  for  its  supply  of  water  in  the  Middle 
Ages.  Water  wheels  and  horse  engine  pumps  were 
installed.  Hugh  Myddleton  in  1613  constructed  the 
New  River  scheme,  the  first  of  its  kind  in  Britain.  It 
was  in  London  that  Simpson  in  1829  built  his  first  slow 
sand  filters  although  it  is  evident  from  the  records  that 
these  were  not  the  first  of  their  kind.  Liverpool  started 
its  waterworks  in  1799,  by  sinking  wells  73  to  600  feet 
deep  into  sandstone  beds.  This  city  now  derives  its 
supply  from  the  V^Tnwy  works  in  Wales.  Manchester 
was  in  sore  straits  for  water  for  we  are  told  that  in  1578 
the  authorities  ordered  its  officials  that  "no  person  shall 
take  water  from  the  conduit  in  any  vessel  of  greater 
capacity  than  one  woman  is  able  to  bear  filled  with  water, 
and  but  one  to  every  house  at  one  time,  and  to  take 
their  turn  as  hath  been  accustomed".  This  meant  about 
five  or  six  gallons  per  day  per  house.  Permanent  water- 
works were  started  in  1813,  when  stone  pipes  were  laid 
with  Roman  cement  joints,  just  as  the  Roman  had  done 
1800  years  before.  Manchester  now  draws  on  Lake 
Thirlmere  for  its  supply.  Edinburgh  laid  lead  pipes  in 
1681  from  Comiston  to  a  reservoir  on  Heriot's  Ridge. 
These  were  found  to  be  inadequate  and  iron  pipes  were 
laid  in  1787.  Glasgow  provided  waterworks  in  1809. 
It  was  here  that  James  Watt  devised  15-inch  flexible 
iron  pipes  to  be  laid  across  the  river  in  1810.  The  design 
and  method  of  laying  was  very  similar  to  our  present  day 
practice.  A  28  inch  and  another  36  inch  flexible  iron 
pipes  were  subsequently  laid.  (The  Loch  Katrine  water 
works  for  Glasgow  require  no  description  as  they  are 
doubtless  well  known  to  all.)  The  development  of 
waterworks  in  Britain  during  the  last  century  are  familiar 


to  all,  the  average  consumption  of  water  for  all  purposes 
is  alxmt  35  gallons  per  head  daily. 

Boston  fMass.)  in  1652  was  the  first  city  on  this 
continent  to  have  water  works.  Steam  pump>s  were  used 
at  Bethlehem  (U.S.)  in  1754. 

Let  us  now  study  the  waterworks  section  of  municipal 
engineering  in  Canada.  So  far  as  the  writer  can  ascertain 
St.  John  (N.B.)  was  the  first  to  have  waterworks.  This 
was  in  1837,  followed  by  Toronto,  1841,  Halifax  (^N.S.), 
1848.  Kingston  1850,  Montreal  and  Quebec  1857,  Hamil- 
ton 1860,  Windsor  and  Sorel  1872,  Ottawa  1874,  Victoria 
1875,  Sarnia  and  Three  Rivers  1876,  London  1878, 
St.  Catharines,  Guelph  and  Moncton  1879,  Owen  Sound 
and  Sherbrooke  1880,  Peterborough  and  Brockville  1882, 
Stratford  1883,  Niagara  F"alls  and  Nanaimo  1884,  Hull 
1885  and  the  majority  of  the  remainder  of  the  530  water 
works  were  built  during  the  life  of  The  Engineering 
Inslitule. 

According  to  the  report  of  R.  H.  Coats,  the  Dominion 
Statistician  for  1919  there  are  about  4,500  miles  of  water 
mains  in  53  Canadian  cities  of  10,000  population  and 
over.  It  may  be  interesting  to  give  the  mileage  of  water 
mains  per  1,000  population.  The  following  were  calcul- 
ated at  random,  as  the  writer  had  not  time  to  analyse 
the  complete  list. 


per  1,000 
population 
water  mains 
Medicine  Hat. . .  3.2    miles 

Woodstock 3.00 

Moose  Jaw 2.90 

Calgary 2.76 

Niagara  Falls .  . .  2.66 

Edmonton 2.50 

New  Glasgow. .  .2.50 

London 2.30 

Vancouver 2.15 

Sherbrooke 2.10 


per  1,000 

population 

water  mains 

St.  Hvacinthe. . .  1.90  miles 

Regina 1.88 

Ottawa 1.76 

Hamilton 1.75 

Kingston 1.63 

Chariot tetown. . .  1.57 

Winnipeg 1.45 

Saskatoon 1.40 

Toronto 1.18 

Montreal 0.65 


The  same  report  gives  a  list  of  towns  where  the 
water  is  wholly  or  partly  metered.  The  following  is 
representative. 

percentage  daily  consumption 
metered       gallons  per  head 


Verdun 

Moose  Jaw 

Edmonton 

Kitchener 

Winnipeg 

St.  Boniface .  . . . 

Regina 

Stratford 

Brandon 

Brantford 

St.  Thomas 

Victoria 

London 

St.  Cathaiines. . 

Toronto 

Lethbridge 

Port  Arthur .  . . . 

Calgary 

St.  John  (N.B.). 
Sarnia 


100 
100 
95 
93 
91 
90 
82 
75 
67 
64 
50 
41 
36 
37 
34 
30 
25 
24 
20 
6.6 


79 

41 

65 

68 

50 

33 

46 

44 

73 

81 

108 

110 

85 

175 

125 

125 

134 

148 

290 

292 
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The  daily  consumption  in  gallons  per  head  is  given 
be'ow,  they  are  based  on  the  Dominion  Statistics  for  1919 

Sarnia 292      Gait 122 

St.  John  (N.B.) 290      Woodstock 120 

Lachine 260      Amherst 112 

Hull  250      Victoria 110 

Medicine  Hat 224      Three  Rivers 108 

Moncton 204      St.  Thomas 108 

Niagara  Falls 200      Charlottetown 100 

Halifax 200      New  Glasgow 100 

Sault  Ste.  Marie 193      Quebec 100 

Levis 191      New  Westminster 90 

Ottawa 191      London 85 

Windsor 190      Brantford 81 

St.  Catharines 175      Owen  Sound 80 

Vancouver 155      Verdun 79 

Calgary 148      Brandon 73 

Peterboro 146      Kitchener 68 

Sherbrooke 145      Edmonton 65 

Montreal 140      Saskatoon 64 

Fort  Wilham 138      Winnipeg 50 

Hamilton 136      Regina 46 

Port  Arthur 134      Stratford 44 

Belleville 133      Moose  Jaw 41 

Lethbridge 125      St.  Boniface 33 

Toronto 125      Kingston 17 

Sydney 122 

The  information  given  with  reference  to  the  filtration 
and  chlorination  of  water  is  not  quite  suited  for  the 
purpose  of  analysis  and  the  subject  will  therefore  not  be 
pursued  further. 

Sewerage 

Metcalf  and  Eddy  quote  Carl  Merckel  to  the  effect 
that  the  first  record  of  a  sewer  is  from  old  Babylon. 
Arched  sewers  were  found  in  Niniveh,  dating  from  the 
seventh  century  before  the  Christian  era.  Jerusalem  and 
Athens  had  sewers.  Frontinus  stated  that  a  portion  of 
the  supply  of  water  was  necessary  to  cleanse  the  city 
and  to  flush  the  sewers  of  Rome. 

Sewers  built  on  a  systematic  plan  were  laid  in 
Hamburg  in  1843.  The  first  study  of  the  sewerage 
system  in  London  was  in  1847  when  sanitation  was 
exceedingly  unsatisfactory,  but  nothing  was  done  until 
1859.  Owing  to  the  great  distress  caused  in  Lancashire 
by  the  failure  of  the  supply  of  raw  cotton  from  the  United 
States  during  the  Civil  War  in  1862  the  British  Govern- 
ment organized  relief  works  and  the  construction  of 
sewers  in" Lancashire  towns  was  carried  out. 

The  report  of  the  Dominion  Statistician  contains 
information  respecting  the  mileage  of  sewers  and  the 
following  result  of  analyses  were  made  at  random. 

Sewers  miles  Sewers  miles 

per  1.000  per  1,000 

population  population 

Medicine  Hat. .  .        3.2         New  Glasgow..         1.45 

Calgary 2.76       Ottawa. 1.37 

Port  Arthur 2.66       Hamilton 1.30 

Victoria 2.58       Winnipeg 1.27 

Edmonton 2.30       Sherbrooke 1.15 

Moose  Jaw 1.95       Toronto 1.13 

Amherst  (N.S.)..        1.82       BellevUle 1.12 

Regina 1.75       Halifax 0.83 

London 1.73       Montreal 0.82 

Vancouver 1.60       St.  John  (N.B.).        0.77 

Hull 0.53 


There  were  about  4,000  miles  of  sewers  in  1919. 
The  method  of  designing  sewers  has  become  more  rational 
during  the  last  few  years,  although  some  factors  have  yet 
to  be  more  fully  understood,  before  we  can  consider  the 
science  to  be  satisfactorily  established. 

Sewage  Treatment 

With  regard  to  Sewage  Treatment  the  sewage  from 
Ancient  Athens  was  apparently  used  for  irrigating  land. 
Bunslau  (Germany)  about  300  years  ago  and  Edinburgh 
about  100  years  ago  disposed  of  the  sewage  on  land. 
Towns  and  cities  in  Britain  probably  have  tried  at  least 
as  many  methods  of  sewage  treatment  as  those  in  any 
other  countrj^  The  rivers  and  streams  are  small  and  with 
a  dense  population,  great  industrial  works  and  the  rapid 
and  general  construction  of  sewers,  these  streams  become 
grossly  polluted.  Legislation  was  passed  for  the  purpose 
of  remedying  these  conditions  and  the  municipalities  were 
compelled  to  adopt  measures  to  prevent  the  pollution  of 
streams.  Land  irrigation,  at  fij-st,  was  the  general 
method  of  disposal  of  sewage,  but  as  soils  of  different 
kinds  were  not  equally  suitable  many  of  the  sewage 
farms  became  sick  and  the  conditions  of  some  streams 
were  little  better  than  before.  Then  Bailey-Denton's 
intermittent  downward  filtration  schemes  were  tried. 
Some  years  ago,  the  writer  had  the  opportimity  of  study- 
ing sewage  treatment  problems  in  general,  and  visited 
every  known  process  then  in  use  in  Britain.  These  in- 
cluded about  70  different  works,  comprising,  broad  land 
irrigation,  intermittent  downward  filtration  and  land, 
settling  tanks  and  land,  chemical  precipitation  and  land, 
chemical  clarification  and  filters,  electrical  treatment  and 
biological  treatment.  The  municipalities  had  spent 
enormous  sums  in  tr^ang  various  processes  and  there 
were  advocates  for  every  one  of  them.  Birch's  at  Birstal, 
Bacillite  at  Lifford,  Oxygen  Process  at  Dublin,  Amines 
near  Chester,  Coke  beds  at  Barking,  Lowcock's  aerated 
filter,  Scott-Moncrieff's  cultivation  filter  beds,  Garfield's 
Coal  beds.  Magnetite  and  Polorite  filters.  Septic  tanks 
at  Exeter,  Cosham  tanks  at  Nuneaton,  Dortmund  tanks 
at  Loughborough,  Hydrolytic  tanks  at  Hampton  and 
several  others,  the  result  of  which  contributed  to  our 
store  of  information. 

Experience  of  a  similar  kind  has  been  gained  in 
Canada  and  the  United  States,  although  the  problem  to 
be  solved  is  not  so  acute  as  in  Britain.  The  following 
paragraph  is  quoted  from  an  address  delivered  by  the 
writer  in  February  1920.  "Mr.  Willis  Chipman,  M.E.I.C, 
in  1912  read  an  interesting  paper  at  the  Annual  Meeting 
of  the  Canadian  Public  Health  Association  giving  the 
history  of  several  sewage  works.  The  first  practical 
attempt  at  sewage  purification  in  Ontario  was  on  the  flat 
bed-irrigation  system  at  the  London  Asylum  in  1888. 
The  first  municipal  sewage  works  built  in  this  country 
was  at  Kitchener  in  1892  followed  by  Waterloo  in  1894. 
Hamilton  installed  the  first  chemical  precipitation  plant 
with  presses  in  1896.  Stratford  and  Kitchener  were  the 
first  to  have  septic  tanks  and  Vernon  (B.C.)  in  1912, 
the  first  trickling  filters.  The  Activated  Sludge  process 
was  developed  in  Manchester  in  1913.  The  Massachusetts 
State  Board  of  Health  has  been  conducting  experiments 
in  sewage  treatment  since  1888  and  the  Activated  Sludge 
process  was  founded  upon  investigation  which  had  been 
made  at  St.  Lawrence  Station."     During  recent  years 
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ilu'  Iwo-storicd  l.inks  witli  trickling  fillers  have  Ix^en 
fxtcMisivfly  used  in  North  Anitrica.  The  exiXTiencc 
points  out  that  the  combination  is  not  uniformly  success- 
ful. Now  we  have  the  Activated  Sludge  j^rocess.  This 
has  been  already  tried  on  a  more  or  less  extensive  scale 
at  Manchester,  Worcester,  and  other  towns  in  Britain, 
also  in  Milwaukee,  Chicago,  l'rl)ana  and  Baltimore  in 
the  States,  and  while  it  cannot  he  said  that  the  miilenium 
lias  arrived,  this  jirocess  has  been  found  to  produce  a 
satisfacttMV  elUuent,  though  the  sludge  prol^lem  still 
remains  to  be  solved.  The  method  by  which  aeration 
and  aftitation  can  be  effected  is  considered  by  some  to  be 
capable  of  improvement.  The  original  method  is  by 
the  direct  use  of  compressed  air  and  ix)rous  tiles.  Haworth, 
at  Shetlield,  uses  mechanical  propellors  which  induce  a 
suflicient  supply  of  air.  The  Dorr-Peck  System  relies 
upon  revolvin}!;  screens,  trays  and  sludge  thickeners  of 
special  design  with  compressed  air.  The  Trent  Engineer- 
ing Co.  return  the  sewage  by  pumping  and  air  is  drawn 
with  the  (low  of  sewage.  Cooper  of  Wimbledon  suggested 
atomizing  the  sewage  and  others  propose  aeration  by 
spraying.  The  disposal  of  the  sludge  is  proposed  to  be 
effected  at  Milwaukee  by  pressing  the  same  into  cakes, 
or  by  centrifuging  machines.  Toronto,  is  experimenting 
on  the  digestion  of  the  sludge.  The  revolving  screens  in 
the  Dorr-Peck  system  when  tried  at  Mount  Vernon,  N.Y., 
removed  over  12  per  cent  of  the  suspended  solids  and  the 
sludge  contained  98.5  per  cent  water.  This  system  is 
being  tried  at  Urbana  and  Argo,  111.,  and  we  look  forward 
to  the  report  which  will  be  published  in  due  time.  The 
Activated  Sludge  process  is  in  operation  at  Brampton, 
Agricultural  College  Guelph,  and  will  shortly  be  in  use 
at  Guelph  and  Woodstock. 


Streets  and  Roads 

The  Romans  built  roads  on  a  huge  scale  radiating 
from  Rome  to  all  parts.  They  were  primarily  military 
roads  for  the  purpose  of  more  effectually  keeping  in 
communication  with  the  distant  conquered  territories. 
These  roads  afterwards  became  the  principal  highways. 
Roman  streets  were  laid  out  and  had  practically  the 
same  camber  and  similar  sidewalks  as  we  now  construct. 
The  ancient  Egyi^tians  laid  out,  about  5,000  years  ago 
the  town  of  Kahun,  very  much  on  the  same  lines  as  our 
towns  excepting  that  the  streets  were  much  wider.  Prof. 
Flinders  Pétrie  states  that  Kahun  was  built  "to  accom- 
modate the  workmen  and  others  engaged  in  the  building 
of  the  pyTamid  of  Illahun"  —  this  is  probably  the  first 
great  housing  scheme.  Town  planning  is  therefore  an 
ancient  art. 

The  roads  in  Britain  in  former  days,  were  allowed 
to  fall  into  disrepair,  but  a  century  ago,  a  great  change 
took  place  and  today  the  roads  are  equal  to  any  found 
elsewhere.  Canadian  streets  and  roads  have  passed,  and 
are  passing,  through  a  similar  course  of  development,  and 
the  movement  for  good  roads  has  now  been  firmly  estab- 
lished. The  following  statistics  have  been  calculated  on 
the  basis  of  the  Dominion  Statistician's  report  for  1919. 
They  have  been  selected  at  random  as  time  does  not 
permit  reference  to  all  of  the  cities. 


Street  Mileage  per  l,OfXJ  population 

Improved  Unimproved        Total 


Medicine  Hat..  2.45 

Port  Arthur. . .  5.00 

I'xlmonton 2.42 

WinniiX'g 0.89 

Kegina 0.77 

Hamilton 1.17 

Ottawa 1.05 

Montreal 0.51 

Toronto 0.77 


19.00 
6.90 
8.18 
1..53 
1.90 
0.39 
0.44 
0.65 
0.30 


21.45 
11.90 

lo.m 

2.42 
2.67 
1.56 
1.49 
1.16 
1.07 


The  improved  streets  include  macadam,  asphalt,  tar- 
macadam,  wood  and  others  and  these  measure  altogether 
about  3,000  miles.  The  mileage  of  unimproved  roads  is 
about  4,000. 

Other  Works 

A  canal  was  built  almost  on  the  line  of  the  present 
Suez  Canal  about  630  B.C.  by  Necho  and  Darius.  The 
Persians,  Romans  and  others  also  built  canals,  large 
syphons,  and  irrigation  works.  The  Roman  baths  were 
of  enormous  size.  One  of  them  could  accom.modate  3,600 
bathers  at  one  time.  Public  Baths  are,  in  Canada, 
institutions  which  will  come  in  due  time. 

Building  construction  was  a  noble  art  40  centuries 
ago,  and  the  public  institutions  erected  by  the  ancients 
constitute  the  classical  examples  for  the  modern  world. 
The  ruins  of  the  palace  of  Chos-oes  at  Ctesiphon  near 
Babylon  built  550  A.D.  of  mud  brick  and  standing  today 
has  a  vaulted  roof  which,  according  to  W^illiam  Warfield 
has  a  span  of  about  86  feet  and  a  height  of  about  95  feet. 

Canada,  like  the  United  States,  is,  relatively,  a  new 
countri^  One  hundred  years  ago.  only  three  per  cent  of 
the  population  in  the  United  States  dwelt  in  cities  of  30,000 
population,  or  over,  whereas  33  per  cent  does  so  now. 
According  to  the  Ontario  Mimicipal  Statistics  for  1919 
about  41  per  cent  of  the  population  live  in  23  cities. 
The  growlh  of  cities  and  towns,  in  this  country  during 
the  last  generation  has  been  remarkable.  Several  of 
them  were  either  not  on  the  map  or  were  an  aggregation 
of  shacks  35  years  ago,  but  now  stand  prominently  on 
the  list  in  respect  to  municipal  engineering  works  which 
they  have  vmdertaken.  One  half  of  the  cities  in  Canada 
have  become  incorporated  as  such  since  the  year  1900. 

The  name  of  Frontinus  has  been  mentioned  in  this 
paper  and  in  concluding  it  may  be  interesting  to  make 
one  further  reference  to  him.  He  was  appointed  by 
Emperor  Nerva  to  the  permanent  office  which  was 
equivalent  to  that  of  Water  Commissioner  of  Rome, 
succeeding  others  who  had  held  that  office  during  the 
pre\^ous  100  years.  This  office,  however,  had  been  in 
existence  for  270  years  before  the  Christian  era,  though 
it  was  not  then  permanent.  Its  importance  may  be 
estimated  by  the  fact  that  when  the  Water  Commis- 
sioner went  on  duty,  outside  the  city  he  had  two  lictors 
to  lead  the  way  also  three  public  servants,  an  architect 
(otherwise  an  engineer),  and  a  number  of  writer?,  clerks, 
assistants  and  criers.  "When  the  Commissioner  went 
about  the  city  on  duty  he  had  the  same  attendants. 
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minus  the  lictors.  The  Commissioner  also  attended  to 
the  superintendence  of  streets  and  to  the  distribution  of 
grain.  We  have,  therefore,  to  abandon  the  idea  that  the 
office  of  City  Commissioner  is  a  modern  one. 

The  moral  it  is  desired  to  point  in  this  connection 
is  that  municipal  engineers  are  entitled  to  fuller  consider- 
ation by  the  public.  Their  function  is  to  carry  out  and 
maintain  works  which  have  for  their  object  the  conserva- 


tion of  public  health,  the  provision  of  facilities  for  easy 
transportation,  and  the  enhancing  of  the  amenities  of  the 
people.  Municipal  engineers  enjoy  the  advantages  of  the 
great  developments  of  science  which  have  taken  place, 
especially  during  the  last  century,  and  the  phenomenal 
results  of  researches  in  chemistry  and  bacteriology  in 
relation  to  sanitation  are  revealing  more  fully  the  wonder- 
ful forces  of  Nature  that  are  at  their  disposal. 


The  Activated   Sludge  Process  of   Sewage  Disposal* 

A  description  of  the  process,  with  a  discussion  of  advantages,  disadvantages,  present  tendencies  in  the 

sludge  problem  and  the  question  of  by-products. 

George  G.  Nasmith  C.M.G. 


Advance  Proof  of  Paper  to  be  Presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd,  1921 


In  discussing  any  system  of  sewage  disposal  it  is 
necessary  to  know  exactly  what  that  system  is  capable  of 
doing  imder  the  very  best  of  conditions  and,  what  is 
of  even  more  importance,  to  be  sure  of  what  it  is  likely 
to  accomplish  under  average  conditions.  We  need  to 
know,  in  fact,  not  only  the  best  but  the  worst  features 
of  any  system. 

An  ideal  system  of  sewage  disposal  should  turn  out 
a  clear  and  stable  effluent  and  an  easily  dewatered, 
inoffensive  sludge;  it  should  accomplish  these  results 
without  causing  offense  during  the  operation  and  at  the 
minimum  cost.  In  practice  a  sewage  disposal  scheme 
is  usually,  unfortunately,  a  compromise  between  the 
results  desired  and  the  money  available  for  building 
the  plant. 

At  present  there  are  three  inoffensive  methods  of 
sewage  disposal  that  are  capable,  when  carefully  operated, 
of  yielding  a  clear,  stable  effluent  and  a  non-putrescible 
sludge.    These  are  combinations  of: 

1.  Sedimentation  tanks,  sludge  digestion  and  trick- 
ling filters; 

2.  Imhoff  or  Travis  tanks  and  trickling  filters; 

3.  Activated  sludge  process  and  sludge  digestion, 
(or  drying  the  activated  sludge  by  centrifugal  action, 
sludge  presses  and  other  means.) 

The  two  first  combinations  are  well-known  and  though 
the  inoffensive  digestion  of  sludge  in  separate  single 
chambered  tanks  presents  some  difficulties,  it  can  be, 
and  is  being  done  on  a  very  large  scale  as  at  Birmingham 
and  Baltimore. 

The  Activated  Sludge  Process 

The  activated  sludge  process  now  being  developed 
is  the  subject  of  this  brief  review.  Activated  sludge, 
prepared  by  long  continued  agitation  of  sludge  with  air. 


*A11   publication  rights  reserved    until   February  3rd  by  the 
Engineering  Institute  of  Canada. 


is  a  brown,  flocculent,  gelatinous  material  largely  composed 
of  living  bacteria  possessing  certain  definite  characteristics, 
and  is  capable  of  bringing  about  profound  modifications 
in  fresh  sewage  when  agitated  with  it  in  the  presence 
of  air  for  a  considerable  length  of  time.  After  such 
treatment  the  settled  sewage  effluent  is  clear  and  prac- 
tically all  of  the  suspended  and  dissolved  organic  matter 
has  been  entrapped  or  converted  into  inorganic  matter 
by  the  activated  sludge.  At  the  same  time  most  of  the 
bacteria  have  been  removed  from  the  sewage  while  the 
effluent  has  been  rendered  non-putrescible  and  com- 
paratively irmocuous.  i 

The  activated  sludge  process  is  in  itself  relatively 
simple.  The  apparatus  consists  of  tanks  containing  a 
quantity  of  activated  sludge  previously  prepared,  means 
for  introducing  air  at  the  bottom  of  the  tanks  for  aerating 
and  agitating  the  mixture  of  activated  sludge  and  incom- 
ing sewage,  and  other  tanks  or  compartments  for  allow- 
ing the  activated  sludge  to  separate  from  the  liquids. 
Mechanical  means  for  agitating  the  mixture  of  activated 
sludge  and  sewage  in  presence  of  air  will  yield  exactly 
the  same  results  as  agitation  by  means  of  compressed 
air,  and  experimental  work  now  being  carried  on  indicates 
the  probability  of  such  methods  coming  to  the  front  in 
the  near  future. 

The  activated  sludge  process  will,  when  the  simple 
but  essential  conditions  of  operation  are  carefully  observed, 
yield  a  clear,  sanitary,  non-putrescible  effluent.  The 
excess  of  activated  sludge  produced  is,  however,  still 
putrescible,  can  at  present  not  be  cheaply  or  easily 
dewatered,  and  is  difficult  to  dispose  of.  Should  the 
dewatering  problem  be  economically  solved  the  activated 
sludge  process  of  sewage  disposal  would  immediately 
become  more  desirable  and  feasible  than  it  is  at  present, 
chiefly  for  the  reason  that  activated  sludge  has  a  high 
fertilizing  value  and  is  therefore,  valuable  from  the  stand- 
point of  conservation.  The  activated  sludge  process 
as  carried  out  at  present,  though  embodying  many  good 
features,  has  some  undesirable  ones,  and  is  by  no  means 
the  last  word  in  sewage  disposal. 
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Advantages  of  the  Activated  Sludge  Process 

The  ndvantriRos  of  the  activated  sludge  process  ol 
sewage  disjiosal  are.  first,  that  the  plant  is  comparatively 
simple  in  const  nut  ion,  consisting,  as  it  diK's,  of  a  scries 
of  tanks  and  nuans  for  injecting  finely  divided  air  at 
the  lx)ttoni  of  the  same.  Si'cond.  that  it  will  produce 
in  the  one  operation  an  effluent  that  can  be  obtained  in 
other  systems  only  by  a  combination  of  operations. 
Third,  that  it  is.  during  operation  quite  inofïensive, 
and  fourth,  that  it  can  be  carried  on  with  the  minimum 
amount  of  pumping. 

Viewed  from  the  standpoint  of  inoffensiveness, 
simplicity  of  operation  and  stable  cflluent,  a  combina- 
tion of  two-storey  tanks  and  trickhng  filters  may  be  quite 
as  satisfactory  as  the  activated  sludge  process.  In  fact, 
such  a  combination  may  be  highly  desirable  where 
plenty  of  fall  would  make  the  operation  almost  auto- 
matic, where  expert  assistance  is  unobtainable  or  where 
economic  considerations  would  make  the  activated  system 
undesirable  or  even  impossible,  i 

Disadvantages  of  the  Activated  Sludge  Process 

The  inherent  disadvantages  of  the  activated  sludge 
process  over  other  combinations  are  not  negligible.  = 
Where  improperly  operated,  the  effluent  is  neither  stable 
nor  sanitary-,  disinfectants  and  certain  trade  wastes 
are  liable  to  destroy  the  activated  sludge;  under  these 
circumstances  it  will  take  weeks  to  build  up  again  the 
necessary  volume  of  activated  sludge.  The  filtros  plates 
used  for  finely  dividing  the  injected  air  are  subject  to 
plugging  with  smoke  and  dust,  s  in  which  case  the  areas 
of  sludge  not  agitated  are  apt  to  undergo  anaerobic 
decomposition,  while  there  are  inherent  difficulties  with 
air  blowers  and  other  mechanical  features  of  the  aeration 
system.  Though  attempts  have  been  made  to  derive 
an  income  from  the  dried  activated  sludge  as  a  fertilizer, 
the  hopes  entertained  have  not  as  yet  been  realized  in 
practice  and  it  is  doubtful  if  the  day  has  yet  arrived 
when  the  chemist  or  sanitary  engineer  is  honestly  justified 
in  advising  that  an  activated  sludge  system  be  constructed 
with  the  guarantee  that  the  increased  cost  of  the  plant 
or  the  high  cost  of  operation  will  be  compensated  for  by 
the  sale  of  sludge  or  other  material  derived  from  the 
process. 

On  the  other  hand,  some  cheap  method  of  satis- 
factorily dewatering  the  sludge  may  entirely  change  our 
viewpoint  in  regard  to  this  matter.  The  activated 
sludge  system  is  unsuitable  for  small  communities  or 
large  institutions  where  an  automatic  system  is  highly 
desirable.  *  and  5 

Present  Tendencies  in  Regard  to  the  Sludge  Problem 

With  one  group  of  investigators  the  object  is  to 
eliminate  at  the  beginning  of  any  process  of  sewage 
disposal  as  much  of  the  organic  sewage  matter  as  possible 
in  the  form  of  sludge,  and  to  leave  an  effluent  which  is 
finished  or  can  be  finished  at  a  high  rate  of  speed  or  is 


Rood  enough  to  be  disposed  of  after  disinfection  or  without 
further  treatment.»  Such  objectives  are  included  in 
chemical  precipitation  prcxresses  and  the  activated  sludge 
process,  lx)th  of  which  necessitate  the  further  disposal 
of  enhanced  ciuantities  of  sludge.  For  example,  treat- 
ment with  sulphurous  acid  at  Lawrence  gives  an  increase 
of  32'/,,  in  the  dried  sludge  over  that  obtained  by  plain 
sedimentation.  ' 

With  another  group  of  investigators,  the  object 
is  actually  to  convert  into  stable  compounds  and  gases, 
through  the  destructive  biological  action  of  bacteria  and 
other  forms  of  life,  as  much  as  possible  of  the  organic 
matter  present  in  the  sewage,  leaving  for  final  treatment 
the  smallest  possible  quantity  of  stable  sludge. 

It  is  possible  that  both  of  these  objectives  may 
ultimately  be  included  in  the  same  system  with  entirely 

satisfactory  results. 

The  questions  of  greatest  interest  to  us  at  the  present 
time  are, — a:  whether  this  dewatering  problem  is  soon 
likely  to  be  solved,  and — b:  whether  the  problem  of 
digesting  sludge  without  offence  and  cheaply  will  revolu- 
tionize other  methods  and,  if  so,  which  will  then  be  the 
more  desirable  process.  At  the  present  time  we  are  unable 
to  answer  these  questions.  Huge  works  as  at  Birmingham  « 
and  Baltimore  ^  have  been  constructed  where  a  combina- 
tion of  plain  sedimentation  tanks,  double-storey  tanks, 
sludge  digestion  tanks  and  trickling  filters  are  operating 
on  a  gigantic  scale.  On  the  other  hand,  activated  sludge 
systems  with  a  capacity  of  fifteen  million  gallons  a  day 
appear  to  be  working  satisfactorily  in  Houston,  Texas;'» 
while  Milwaukee  has  committed  itself  to  a  municipal  plant 
counting,  it  may  be  said,  on  a  revenue  from  the  sale  of 
the  dried  activated  sludge  for  fertilizing  purposes  to  reduce 
the  otherwise  high  cost  of  operation. 


The  De-Watering  of  Sludge 

The  dewatering  of  sludge  can  only  be  brought  about 
in  two  ways,  viz.:  the  expression  of  the  bulk  of  the  water 
present  by  pressure  methods  such  as  the  sludge  press — 
a  very  cumbersome  and  objectionable  process — or  through 
the  more  recent  method  of  centrifugal  action.  Both 
of  these  methods  will  produce  a  sludge  cake  containing 
from  75%  to  80%  moisture  from  which  the  remaining 
moisture  must  be  removed  by  heat. 

A  centrifuge  of  the  Basco  Ter  Meer  t^-pe  has  been 
experimented  with  for  a  month  at  Milwaukee  and 
promises  to  be  more  suitable  for  dewatering  Milwaukee 
activated  sludge  than  sludge  presses.  The  machine  is 
almost  automatic  in  operation,  occupies  lo  minutes  for 
each  cycle,  and  will  centrifuge  from  2,000  to  4,000  U.  S. 
gallons  of  sludge  per  hour.  It  takes  a  sludge  containing 
98>2%  moisture  and  reduces  the  moisture  to  from  79% 
to  85%.  About  20%  of  the  solids  of  the  sludge  pass 
over  in  the  filtrate  and  it  is  expected  that,  with  experience 
and  improvements,  it  will  prove  more  efficient  and 
satisfactory-  than  any  tjTie  of  sludge  press  hitherto 
tried  out. 
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By-Products  from  Sludge 

Some  have  built  their  hopes  upon  methods  designed 
to  obtain  some  valuable  by-product  from  sewage  sludge — 
particularly  fats,  which  are  present  in  considerable 
quantities.  Others  have  pinned  their  faith  to  methods 
for  dewatering  and  drying  sludge  with  the  idea  that  the 
dried  product  will  prove  saleable  as  a  fertilizer.  A  few 
believe  that  the  B.T.U.'s  in  dried  sludge,  (4,000  to 
5,000),  will  make  it  valuable  as  an  ingredient  to  incor- 
porate with  coal  dust  in  briquettes  for  fuel  purposes. 
This  last  proposition  is  so  absurd  from  the  economic 
standpoint  that  it  is  merely  referred  to. 


The  Grease  and  Oils  in  Sewage 

Grease  may  be  obtained  from  sewage  in  two  ways: 
a — by  mechanical  means  of  separation  which  are  not  very 
efficient  and  b — by  chemical  means,  which  involves  the 
employment  of  expensive  chemicals  to  acidify  the  sludge. 
One  such  method,  the  Miles  Acid  Process,  depends  on 
the  fact  that  sulphurous  acid  gas,  a  comparatively  cheap 
material,  when  added  to  sewage,  breaks  up  the  soaps  and 
frees  the  fatty  acids  which  become  entrapped  with  the 
colloids  and  solids  of  the  sludge  and  are  separated  with 
them.  When  such  acid  sludges  are  dried  copious  fumes 
of  sulphur  dioxide  and  acrolein  vapors  are  given  off  and 
the  grease  obtained  by  abstraction  and  distillation  gives 
extraordinary  amounts  of  tar  and  imsaponifiable  matter." 

Even  when  treated  by  the  Cobwell  Process  in  which 
degreasing  takes  place  simultaneously  with  dehydration, 
the  results  are  grease  and  fatty  acids,  which  have  no 
marketable  value  at  the  present  time,  and  a  low  grade 
3%  ammoniate.  A  town  of  150,000  people  would  yield 
five  tons  of  tankage  and  one  ton  of  grease  daily,  but  as 
the  grease  has  value  only  when  it  has  been  refined  and 
made  into  marketable  products,  it  may  readily  be  seen 
that  no  income  can  be  expected  from  such  a  process  and 
from  that  viewpoint  the  process  may  be  dismissed  from 
our  discussion. 

The  sludge  obtained  at  the  Baltimore  sewage  disposal 
works  in  1915  with  sulphuric  acid  treatment  had  a  very 
objectionable  odour  and  dried  on  sand  beds  much  less 
readily  than  good  non  acidified  sludge;  no  manufacturer 
would  even  consider  the  proposition  of  taking  the  fat 
which  might  be  obtained  from  the  Baltimore  sewage 
works. 

From  this  it  may  be  seen  that  the  acid  process  at 
present  holds  out  few  inducements  or  hopes  of  successfully 
solving  any  of  the  main  difficulties  of  sewage  disposal, 
though  it  may  have  a  place  in  the  disposal  of  trade 
wastes. 


The  Fertilizer  Value  of  Sewage  Sludge 

Numerous  experiments  have  shown  that  the  dried 
sludge  from  sewage  disposal  works  is  a  valuable  fertilizer. 
Of  the  various  kinds  of  sludge  the  activated  sludge  has 
a  higher  nitrogen  and  phosphoric  acid  content,  is  more 
readUy  available  for  plant  growth  and  is  therefore,  the 


most  valuable  as  a  fertilizer  as  Bartow,  12  Nasmith  and 
Mackay  13  and  others  have  shown  by  many  comparative 
tests  with  vegetables. 

Imhoff  sludge  is  also  valuable  as  a  fertilizer  and  is 
used  v/ith  great  success  in  growing  vegetables  in  the 
vicinity  of  the  main  Toronto  Sewage  disposal  works. 
In  Baltimore  25é  a  load  is  paid  for  the  dried  Imhoff 
sludge  produced  at  the  works. 

At  Milwaukee  it  is  expected  that  the  dried  activated 
sludge  will  be  sold  as  a  fertilizer  base,  the  price  being 
based  on  the  rutrogen  content. 

Improvements  in  dewatering  sludge  by  centrifugal 
action  or  other  means,  or  improvements  in  methods  of 
digesting  sludge  may  entirely  change  our  present  attitude 
with  regard  to  sewage  disposal  and  make  one  or  other 
system  the  much  more  desirable. 
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Some  Controvcrsal  Points  in  Concrete  Specifications* 

A  discussion  on  the  diflicultics  in  preparing  concrete  specifications,  with  particular  reference 
to  the  provision  of  greater  detail  in  clauses  dealing  with  workmanship 

Frank  Barber,  A.M. E.I. C. 

Advance  Proof  of  Paper  to  be  Presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd,  1921. 


"Make  for  thyself  a  definition  or  description  of  the 
thing  which  is  presented  to  thee,  so  as  to  see  distinctly 
what  kind  of  a  thing  it  is,  in  its  substance,  in  its  nudity, 
in  its  complete  entirety,  and  tell  thyself  its  proper  name, 
and  the  names  of  the  things  of  which  it  has  been  com- 
pounded, and  into  which  it  will  be  resolved.  For  nothing 
IS  so  productive  of  elevation  of  mind  as  to  be  able  to 
examine  methodically  and  truly  every  object  which  is 
presented  to  thee  in  life,  and  always  to  look  at  things 
»o  as  to  see  at  the  same  time  what  kind  of  universe  this 
is,  and  what  kind  of  use  everything  performs  in  it,  and 
what  value  everything  has  with  reference  to  the  whole" 
—  Marcus  Aiurlius  Ant07iinus. 

It  is  true  that  concrete  has  been  used  since  the  times 
of  ancient  Rome,  nevertheless  the  history  of  modern 
concrete  construction  covers  only  a  very  short  period. 
Therefore  it  is  not  to  be  expected  that  engineering  should 
have  become  crystallized  into  standard  practice  upon 
concrete  structures  as  it  has  upon  those  of  steel  which 
was  already  in  possession  of  the  structural  field  when 
concrete  was  reborn  scarcely  more  than  three  decades  ago. 

Steel  Specification  Practice 

In  steel,  practice  in  design  and  in  construction  are 
equally  uniform,  and  doubtless  this  has  been  brought 
about  very  largely  by  the  use  by  engineers  of  good 
standard  specifications.  This  fact,  however,  stands  out 
prominently,  in  concrete,  practice  in  designing  is  much 
more  uniform  than  in  workmanship.  Has  the  use  of 
standard  specifications  helped  to  unify  designing  in  con- 
crete as  it  has  in  steel,  and  if  so  why  has  not  their  use 
led  to  standardizing  workmanship  as  well  as  designing? 
It  may  be  worth  while  to  examine  into  the  causes  for  this 
difference  in  uniformity  between  concrete  design  and 
construction. 

The  mining  engineer  is  dealing  always  with  hazards, 
and  this  doubtless  trains  the  speculative  side  of  his  mind 
and  f>erhaps  tends  to  keep  him  open-minded.  But  the 
lawyer  has  his  precedents  and  the  civil  engineer  his 
factors  of  safety,  and  heaven  forfend  that  the  writer 
should  belittle  the  necessity  for  either  of  them.  The 
focussing  of  the  attention  upon  these,  however,  in  the 
course  of  years  must  deepen  and  intensify  the  engineer's 
natural  conservatism;  (a  considerable  amount  of  which 
is  required  by  all  solid  citizens),  until  this  may  perhaps 
become  a  prevailing  habit  in  thought.  We  civil  engineers, 
no  less  than  lawyers  and  preachers  are  to  a  considerable 
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extent  stand-patters.  It  was  thus,  perhaps,  inevitable 
that  concrete  specifications  should  have  been  largely 
moulded  upon  the  better  known  specifications  for  steel 
which  had  stood  the  test  of  time.  Now  steel  specifications 
as  adopted  by  engineers  and  embodied  in  agreements 
with  contractors  all  include  adequately  detailed  directions 
not  only  for  fabrication  and  erection,  but  also  for  design- 
ing. The  necessity  for  including  the  latter  becomes 
evident  when  we  consider  that  the  universal  practice  on 
this  side  of  the  sea  is  that  the  contracting  steel  company 
prepares  the  detailed  designs,  and  the  consulting  engineer 
prepares  merely  the  stress  and  the  material  sheets. 

Concrete  Specification  Practice 

In  concrete,  on  the  contrary,  the  no  less  universal 
practice  is  that  the  engineer  prepares  completely  detailed 
designs  of  his  structure.  There  is  consequently  no  good 
reason  for  including  directions  as  to  designing  in  the 
agreement  with  the  contractor  on  concrete  structures, 
it  being  a  matter  of  indifference  to  him  what  specifications 
the  designer  used.  (Here  some  Scot  will  remark  that 
the  contractor  may  wish  to  know  how  the  structure  is 
designed,  as  he  would  not  wish  to  have  his  name  associated 
with  a  possibly  unsafe  structure;  and  the  answer  is  that 
if  the  contractor  has  reason  to  fear  for  the  sufficiency  of 
the  designs,  he  should  have  his  own  engineer  check  the 
designs  themselves  according  to  the  rules  he  considers 
sufficient,  not  merely  read  the  specifications  according  to 
which  it  is  said  to  be  designed.) 

We  must  arrive  at  this  conclusion,  if  our  premises 
are  admitted,  that  those  clauses  of  a  concrete  specification 
governing  materials  and  construction  are  addressed  to  the 
builder  or  contractor,  but  those  concerning  designing  are 
solely  for  the  engineer.  Consequently,  there  may  be  and 
should  be  a  great  difference  in  character  in  the  two  kinds 
of  clauses,  although  the  writers  of  concrete  specifications 
have  as  yet  not  taken  this  into  any  account.  The  clauses 
for  the  engineer  may  be  merely  advisory,  those  governing 
the  contractor  must  be  mandatory'. 

Those  most  competent  to  wTite  down  the  laws  which 
should  govern  designing  are  the  laboratory  engineers  who 
have  made  tests  and  reported  upon  them,  those  who  have 
examined  these  at  first  hand  and  correlated  the  results, 
the  wTiters  who  have  wrought  these  results  into  text 
books,  and  the  professors  who  teach  from  the  same. 
Those  best  able  to  prepare  specifications  to  be  embodied 
in  the  contract  are  the  busy  engineers  who  have  spent 
more  of  their  time  supervising  structures,  who  have  dealt 
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most  largely  with  contractors.  It  is  to  be  noted,  however, 
that  the  former  are  also  authorities  upon  materials,  the 
specifications  for  which  are  also  to  be  part  of  the  contract. 
The  first  class  are  by  far  the  better  and  more  prolific 
writers,  and  it  must  be  admitted  that  in  most  of  the 
general  concrete  specifications  containing  both  kinds  of 
clauses  those  upon  materials  and  design  far  exceed  those 
upon  workmanship  both  in  excellence  and  also  in  number 
and  length.  This  proportion  is  indefinitely  perpetuated, 
for  specification  writing  is  often  and  largely  a  matter  of 
work  with  the  scissors,  and  naturally  the  more  numerous 
clauses  of  existing  specifications  have  the  best  chance  of 
survival  as  a  class. 

The  Importance  of  Specifications  Dealing  with 
Workmanship 

It  is  easy  to  see  the  effect  of  this  on  present  practice. 
Concrete  designing  has  been  specified  in  elaborate  detail 
in  standard  specifications  for  some  years,  and  consequently 
designing  has  become  standardized  to  a  gratifying  extent. 
Workmanship  has  not  been  adequately  treated  in  standard 
specifications,  and  workmansliip  in  concrete  structures 
varies  all  the  way  from  excellent  to  bad  and  worse. 

It  is  difficult  for  a  constructing  engineer  to  lay  his 
hands  upon  any  specification  recognized  as  standard  which 
is  not  top-heavy  with  clauses  on  designing,  which  are 
useless  for  his  purpose,  and  a  further  aggravation  is  that 
these  are  often  scattered  amongst  the  clauses  upon 
materials  and  workmanship.  But  even  if  they  are  not 
so  mixed  up,  the  functions  of  the  two  kinds  of  clauses 
are  nearly  always  confused.  For  instance  in  the  E.I.C. 
specifications  which  will  be  referred  to  more  particularly 
later,  the  words  "if  practicable"  occur  no  less  than  four 
times  in  the  clauses  under  workmanship.  These  words 
would  be  satisfactory  in  clauses  upon  designing  for  the 
instruction  of  the  engineer,  but  are  used  unfortunately 
here. 


Analysis  of  Some  Features  of  the  E.I.C.  Specifications 

This  short  analysis  would  be  incomplete  without  a 
more  detailed  examination  of  typical  clauses.  For  this 
purpose  the  writer  has  chosen  the  clauses  under  one 
heading  only,  "forms",  taking  these  as  typical  of  the 
others,  and  has  subjoined  all  the  clauses  under  this  which 
are  contained  in  the  "Standard  General  Specifications  for 
Concrete  and  Reinforced  Concrete"  recommended  by  a 
general  committee  of  the  E.I.C.  and  submitted  for  approv- 
al to  the  annual  meeting  in  1915.  These  specifications 
were  chosen  for  comment  because  it  seems  more  fitting 
to  use  something  of  our  own  for  criticism,  than  those  of 
some  particular  engineer  or  city.  It  is  not  because  the 
writer  believes  them  to  be  less  excellent  than  other 
standard  specifications.  They  are  indeed  not  very  dif- 
ferent from  most  others.  A  set  of  suggested  clauses 
upon  the  same  subject  are  also  subjoined;  these  are 
submitted  with  great  diffidence  and  after  considerable 
hesitation,  not  as  models,  but  to  show  that  there  are 
omissions  in  the  standard  which  must  be  supplied  before 
practice  in  workmanship  can  become  uniform  through 
their  aid.  Do  not  suppose  that  the  writer  is  more  satisfied 
with  them  than  the  severest  of  critics  can  be.     But  there 


is  no  wish  to  be  merely  a  destructive  critic,  this  method 
is  best  adapted  to  show  the  omissions  referred  to,  and 
however  inadequate  they  may  prove  to  be  the  writer 
ventures  to  hope  for  forgiveness  if  it  is  remembered  that 
first  attempts  at  constructive  criticism  are  nearly  always 
shown  to  be  unsatisfactory  in  the  light  of  later  knowledge. 
Furthermore  criticism  of  this  proposal  for  filling  the  voids, 
so  far  as  it  is  criticism  of  the  details  of  it,  will  be  largely 
aside  from  the  point.  The  question  is,  are  there  voids, 
not  whether  they  have  been  properly  filled. 

Concrete  construction  is  largely  a  carpenter's  job. 
A  concrete  truss  bridge  superstructure,  for  instance,  of 
say  80  ft.  span  will  take  weeks  of  the  carpenter  gang's 
time  on  the  forms,  and  the  concreting  will  be  accomplished 
in  as  many  days.  The  same  is  largely  true  of  open 
spandril  arches.  Yet  the  E.I.C.  specifications  have  only 
four  clauses  on  forms,  two  of  them,  54  and  64  (widely 
separated)  referring  to  form  removal  and  clause  60  to 
form  cleaning.  Only  one  clause,  albeit  a  lengthy  one, 
refers  to  the  building  of  forms.  The  centering  for  a 
200  ft.  arch  wiU  perhaps  take  200,000  ft.  B.M.  of  timber, 
and  this  constitutes  a  more  important  work  in  itself  than 
a  large  mill  building.  Can  we  specify  the  construction 
of  a  mill  building  in  one  clause  ?  The  Pont  Sidi  Rached 
in  Algeria  was  designed  by  no  mean  engineer,  but  for  the 
centering  of  the  main  arch  recourse  was  had  to  Séjourné, 
probably  the  greatest  arch  engineer  in  Europe,  as  the 
design  of  the  centering  was  considered  more  important 
than  the  design  of  the  bridge  itself.  Now  according  to 
the  universal  practice  on  this  continent,  the  forms  are 
designed  by  the  contractor  (under  the  specifications)  and 
merely  checked  by  the  engineer,  and  there  is  the  same 
reason  for  including  specifications  for  design  for  centering 
and  forms  in  concrete  building  specifications  as  for  includ- 
ing specifications  for  design  of  the  structure  itself  in  steel 
specifications.  The  wTiters  of  the  E.I.C.  specifications 
of  course  know  this,  otherwise  they  would  not  have 
included  clause  47  on  form  design;  yet  we  shall  look  in 
vain  for  any  enlightenment  upon  unit  stresses  allowable 
in  various  kinds  of  timber,  upon  the  kind  and  character 
of  timber  allowable  for  various  uses,  upon  timber  founda- 
tion piles,  upon  the  preparation  and  approval  of  plans 
of  the  forms,  upon  assumptions  regarding  settlement, 
upon  assumptions  regarding  dead,  live  and  wind  loads. 

Some  may  consider  that  the  examples  given  above 
are  extreme  and  should  be  treated  in  special  specifica- 
tions; they  may  say  that  the  Sidi  Rached  bridge  was  not 
intended  to  be  covered  by  the  E.I.C.  specifications. 
Indeed  there  is  reason  to  believe  that  neither  large  nor 
any  kind  of  arches  were  in  mind  by  the  Committee  when 
many  parts  of  their  specifications  were  in  preparation. 
Arch  centering,  for  instance,  was  plainly  not  in  mind 
when  Clause  64  (given  below)  was  written.  But  these 
were  undoubtedly  unintentional  slips  and  not  worth 
attention  except  as  such.  A  large  arch  was  mentioned 
on  account  of  the  importance  of  its  centering,  but  large 
arches  are  fairly  common  and  are  becoming  more  so. 
Some  may  also  be  sceptical  as  to  the  value  of  another 
example  mentioned  above,  that  of  concrete  trusses,  sup- 
posing them  to  be  rare  curiosities.  For  instance  in  an 
article  on  "Concrete  Bridges"  in  the  Canadian  Engineer 
in  1918  the  writer  says  "Concrete  trusses  are  so  rare 
they  need  hardly  be  discussed".     Such  engineers  are  not 
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entitled  to  assume  the  dignity  of  sceptics,  they  are  merely 
unfamiliar  witli  fads.  In  1<)I8  nearly  one-third  of  all 
Canaciian  concrete  bridges  over  tJO  ft.  in  span  were 
concrete  trusses.  ICven  if  it  were  true  (and  it  is  not) 
that  trusses  and  lar^e  arches  are  rare,  what  is  the  con- 
clusion? That  specifications  for  forms  are  not  imjwr- 
tant  ?  It  is  true  that  the  centering;  for  any  panel  of  a 
lar^o  huildinK  is  less  important  than  that  for  a  >,Teat  arch, 
but  by  the  inultiplicily  of  the  panels  in  the  building  the 
forms  IxTome  eciually  imixirtant.  In  a  small  l)uildinK  or 
bridfîc  the  forms  are  of  course  less  imjiortant,  but  so  are 
the  other  factors.  In  most  concrete  structures  the  forms 
are  imixirtant  in  comj^arison  with  the  whole  work,  and 
are  as  much  entitled  to  consideration  as  the  other  elements 
of  construction.  The  writer  cannot  believe,  however, 
that  the  Committee  did  not  intend  the  E.I.C.  specifi- 
cations to  apply  to  all  concrete  structures.  There  are 
many  indications  that  they  did.  For  instance  several 
clauses  are  included  to  deal  with  the  difference  of  treat- 
ment between  cinder  concrete  and  stone  concrete  and 
surely  the  specifications  of  this  great  body,  the  E.I.C.  or 
any  other  "standard"  specification  should  deal  with 
bridges  as  well  as  buildings,  with  large  bridges  as  well 
as  small,  with  arch  and  truss  bridges  as  well  as  those  of 
l^eam  and  slab  construction. 

The  Question  of  Detail 

It  may  be  said  by  some  engineer  that  detailed 
specifications  for  forms,  or  for  construction  generally  is 
not  required,  since  it  may  better  be  left  to  the  engineer's 
approval.  The  answer  to  this  is  that  all  the  clauses 
under  the  head  of  materials  could  be  omitted  for  the 
same  reason,  also  the  clauses  under  any  other  head; 
why  have  a  specification  at  all,  just  leave  it  to  the  engin- 
eer's approval  ?  This  indeed  is  a  swift  solution,  not  only 
for  this  but  for  many  other  questions,  and  considerable 
use  is  sometimes  made  of  it  by  engineers  who  do  not 
know  themselves  what  they  are  ready  to  approve  and 
who  do  not  wish  to  be  forced  by  writing  a  detailed  specifi- 
cation to  decide  between  the  various  possibilities.  But 
since  this  reason  for  leaving  out  clauses  applies  to  one 
part  of  a  general  specification  as  much  as  to  another  the 
settlement  of  the  question  it  raises  is  somewhat  beyond 
the  scope  of  this  enquiry.  The  present  question  is  not, 
are  adequately  detailed  specifications  required  at  all, 
but,  admitting  that  they  are  required  or  advisable  for 
design  and  materials,  are  they  not  equally  desirable  for 
construction  ? 

The  writer  believes  that  the  principal  objection 
against  specifications  for  concrete  workmanship  which 
wall  be  raised  from  time  to  time  until  adequately  detailed 
specifications  for  construction  become  a  part  of  all  stand- 
ard specifications  and  contracts,  is  that  it  would  make 
the  specifications  too-  bulky.  Such  objectors  if  shown 
any  one  clause  (as  for  example  that  giving  unit  stresses 
allowable  for  timber  centering)  would  doubtless  admit 
the  desirability  for  its  adoption.  Even  several  clauses 
chosen  at  random  would  probably  receive  equal  welcome, 
but  if  we  say  that  these  are  merely  t\T3ical  of  clauses 
required  to  fill  gaping  voids  in  various  places,  he  will 
perhaps  slam  the  door  upon  them  all  and  retire  to  his 
voids.  The  specifications  he  will  say  will  become  too 
long.    One  is  prepared  to  accept  this  objection  as  con- 


clusive when  such  objectors  can  answer  some  questions 
such  as  the  following:  How  long  should  a  specification 
be  for  any  certain  work  ?  When  this  length  is  attained, 
what  paramount  consideration  then  obliges  us  to  leave 
out  clauses  which  would  otherwise  be  considered  necess- 
ary ?  And  why  should  those  clauses  on  construction  be 
cast  out  rather  than  clauses  in  other  parts  of  the  specifi- 
cations ?  Why  not  cut  out  clauses  chosen  at  random, 
so  many  to  the  page?  It  is  suggested  that  it  may  be 
worth  while  first  to  draught  adequate  construction 
specifications  and  then  count  the  pages  before  condemning 
it  for  being  too  long. 

Suggested  Clauses  in  Concrete  Specifications 

The  suggested  clauses  on  forms  given  below  are  from 
the  writer's  "General  Specifications  for  Building  Concrete 
Bridges"  as  used  for  many  years  (except  for  yearly 
amendments)  and  the  construction  clauses  are  fairly 
full  if  not  complete.  They  contain  thirteen  pages  of 
the  same  size  as  those  of  the  E.I.C.  specifications  on 
materials  and  workmanship  and  six  pages  on  general 
clauses,  or  nineteen  pages  in  all.  The  E.I.C.  specifi- 
cations contain  eleven  pages  under  the  first  head  and 
seven  and  one-half  pages  of  general  clauses,  or  nineteen 
and  one-half  pages  in  all,  not  of  course  counting  the 
E.I.C.  clauses  on  design,  of  which  there  are  eleven  pages 
further.  The  two  specifications  are  thus  about  the  same 
length,  but  those  of  the  writer  are  on  bridges  only.  By  a 
comparison  with  other  specifications  covering  all  struc- 
tures about  three  extra  pages  only  would  be  required  to 
allow  them  to  include  all  concrete  structures  because 
bridges  include  nearly  every  kind  of  structure  already. 
When  the  bug-bear  of  ^'length"  is  faced  in  his  lair  he  will 
be  found  to  be  not  a  big  grizzly  but  only  a  little  brown 
cub. 

Only  the  clauses  dealing  with  forms  have  been  chosen 
for  detailed  analysis,  principally  because  these  are  believed 
to  be  generally  least  satisfactorily  treated,  but  in  order 
to  show  that  the  question  raised  concerns  other  parts  of 
specifications  on  construction  there  are  also  subjoined  all 
the  clauses  or  parts  of  clauses  in  the  E.I.C.  specifications 
referring  to  concrete  joints,  that  is  the  juncture  between 
fresh  concrete  and  concrete  which  has  set,  and  also 
tentatively  suggested  clauses  covering  the  same.  No 
comment  is  given  upon  this  sub-heading  as  it  is  of  course 
imderstood  that  the  purpose  is  not  criticism  of  details, 
and  the  criticism  of  the  clauses  on  forms  is  only  incidental 
to  the  main  question. 

Every  specification  which  is  to  be  called  "standard" 
makes  a  bid  for  general  adoption,  and  it  must  be  fairly 
widely  adopted  if  it  is  to  accomplish  its  main  purpose  of 
solidifying  practice  to  good  standards.  But  the  E.I.C. 
specifications  have  not  to  the  writer's  knowledge  been 
generally  adopted,  even  by  those  approving  of  them  when 
they  were  discussed  in  draught  form. 

We  are  in  a  rut  and  shall  perhaps  not  attain  to  any 
more  complete  success  until  we  are  able  to  climb  out  of  it. 
This  is  always  difhcult,  and  here  we  are  doubly  unfortunate 
because  ruts  connected  with  an3i;hing  labelled  "standard" 
are  deeper  than  the  foundations  of  hades.  We  must  first 
admit  and  see  clearly  that  we  are  in  the  rut  or  we  shall 
never  even  look  for  a  ladder.    We  should  be  cheered  by 
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the  fact  that  concrete  specifications  writers  have  largely 
succeeded  in  one  division  already,  that  of  designing. 
Probably  the  recommendations  prepared  by  what  is 
known  as  the  "Joint  Committee"  have  had  the  greatest 
effect  in  this.  What  is  required  is  a  specification  which 
will  do  as  much  for  construction.  It  is  suggested  as  one 
rung  of  the  ladder  which  must  lift  us  out  of  the  ditch 
that  the  E.I.C.  specifications  covering  materials  and 
construction  should  be  amplified  and  printed  together 
with  the  general  clauses,  the  specifications  on  designing 
to  be  published  separately.  There  would  be  at  least 
a  good  chance  of  engineers  adopting  them  as  part  of 
a  contract.  If  this  were  accomplished  the  specification 
would  soon  earn  its  title  of  "Standard". 

SCHEDULE  "A". 

E.I.C.  report  of  the  General  O^mmittee  on 
Standard  General  Specifications  for  Concrete 
and  Reinforced  Concrete. 
1.     Clauses  on  Forms. 

Form  Work. 
Clause  47.  Form  work  shall  be  substantially  and  accurately 
constructed.  It  shall  be  plumb  and  true  to  line,  well  fixed,  braced 
and  supported  to  carry  the  imposed  loads,  and  be  rigid  enough  to 
retain  proper  alignment  and  correct  contours  until  the  concrete  will 
have  become  well  set.  Form  work  shall  be  sufficiently  tight  to  prevent 
leakage.  Immediately  before  depositing  concrete  the  forms  shall  be 
carefully  cleaned  out,  after  having  been  finally  trued  up.  A  thin, 
even  coating  of  soft  soap  or  oil  may  be  applied  to  new  forms  before 
erection.  Such  a  coating  shall  be  applied  in  every  instance  where 
form  work  is  to  be  used  more  than  once.  Form  work  that  has  been 
previously  used  shall  be  thoroughly  cleaned  before  re-erection  and 
given  a  protecting  coat  of  the  same  material  as  that  already  used  in  it. 
Form  work  shall  be  so  fastened  together  that  it  may  be  removed  without 
injury  to  any  part  of  the  permanent  structure. 

Form  Removal. 
Clause  54.    The  forms  shall  not  be  removed  from  concrete  work 
until  the  concrete  is  safely  self-supporting,  and  where  additional  con- 
crete is  to  be  added,  until  it  has  sufficient  strength  to  safely  sustain 
the  superimposed  load. 

Cleaning  of  Form  Work. 
Clause  60.     Immediately  before  depositing  the  concrete  the  form 
work  shall  be  entirely  cleaned  of  all  foreign  material,  preferably  by  the 
use  of  a  pressure  hose  and  nozzle  discharging  water,  steam  or  air. 

Form  Removal. 

Clause  64.  The  forms  shall  not  be  removed  imtil  the  times 
named  in  the  following  table  have  elapsed  after  depositing  concrete, 
not  counting  periods  in  which  the  temperature  has  been  below  35  deg. 
Fahrenheit. 


Part 

Minimum  number  of 

24  hour  days  elapsed 

after  depositing. 

Posts  under  beams  and  girders 

20 

Floor  slab  panels 

10 

Wall  forms 

2 

Column  forms 

4 

Sides  of  beams  and  girders  

4 

All  other  parts 

10 

2.    Clauses  and  parts  of  clauses  on  Concrete  Joints. 

Part  of  Clause  52.  Concrete  shall  be  deposited  in  approximately 
horizontal  masses,  and  the  work  shall  be  stopped  only  at  regular  or 
temporary  vertical  bulkheads. 

"Arch  rings  shall  be  built  in  sections  of  such  length  as  will  permit 
of  all  concrete  in  any  one  section  being  placed  without  stopping.  If 
ciromistances  render  this  impracticable,  bulkheads  shall  be  placed 
normal  to  the  line  of  pressure." 

"In  building  bench  walls  of  abutments  of  arches  the  tops  of  such 
walls  shall  be  finished  normal  to  the  line  of  pressure,  and  no  horizontal 
joints  shall  be  made." 

Trowelled  or  floated  horizontal  surfaces  shall  be  not  less  than 
one  inch  in  thickness. 

Part  of  Clause  61.  In  depositing  concrete  in  columns  the  work 
shall  be  discontinued  at  the  elevation  of  the  bottom  of  beams  for  a 
period  of  not  less  than  three  hours  before  depositing  the  beam  concrete. 
In  the  absence  of  beams  the  elevation  of  the  bottom  of  the  slab  shall 
be  taken  at  the  stopping  plane. 


The  concrete  for  slabs  shall  be  deposited  continuously  with  the 
beams.  Special  care  shall  be  exercised  to  procure  perfect  homogeneity 
of  tee-beam  construction. 

Clause  62.  Every  structural  element  shall  be  completed  without 
discontinuance  if  practicable.  Unless  completed  in  one  operation 
beams  and  slabs  shall  be  discontinued  only  by  the  use  of  vertical 
bulkheads  placed  at  the  section  of  maximum  bending  moment. 

SCHEDULE  "B". 

Suggested  clauses  to  replace  those  of  Schedule  "A". 
Note  :  —  All  words  followed  by  an  asterisk  should 
be  defined  preferably  in  the  first  clause  of  the  Specifi- 
cations. 

Specifications  upon  timber  foundation  piles  not 
here  included. 


1.    Forms*. 


Plans  of  Forms. 


1.  Plans  of  the  forms  or  of  such  parts  of  the  forms  as  were  not 
prepared  by  the  Engineer  and  constitute  part  of  the  Contract*  shall 
be  prepared  by  the  Contractor  and  shall  show  all  necessary  dimensions 
and  shall  be  submitted  to  the  Engineer*  and  receive  his  written  approval 
before  the  work  of  building  them  begins  in  order  to  avoid  as  far  as 
possible  the  condemning  of  forms  after  they  have  been  made.  The 
Engineer,  shall  return  such  plans  approved,  disapproved,  or  amended 
within  5  days  after  their  receipt.  The  constructed  forms  shall  con- 
form to  the  designs  as  finally  approved. 

Loads. 

2.  Forms  shall  be  designed  to  bear  the  following  loads:  150  lbs. 
per  cu.  ft.  of  concrete,  4  lbs.  per  ft.  B.M.  of  timber,  50  lbs.  per  »q. 
ft.  of  exposed  surface  (vertical  surfaces  or  the  vertical  projections  of 
oblique  surfaces)  for  wind,  and  such  other  dead  and  live  loads  as  may 
be  imposed  upon  them. 

Forms  shall  be  designed  to  retain  the  concrete  considered  as  a 
liquid  load  for  such  depth  as  the  Contractor  proposes  to  place  in  one- 
half  day,  and  this  rate  of  concreting  shall  not  be  exceeded  without 
strengthening  the  forms  accordingly.     (See  Appendix  A.) 
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Unit  Streasea  In  Timber. 

3.  StnMM  in  timber  for  forms  or  caissons  shall  not  exceed  the 
following: 

Beams.  Columns. 

Extreme  fibre        Compression 
stress  per  sq.  in.         |)er  sq.  in. 
White  Oak,  Ix)nR  Leaf  Yellow  Pine, 

Douglas  Fir 1500  lbs.         1500  (1  -  LJ  lbs. 

60d 
White  Pine,  Norway  Pine,  Hem- 
lock Spruce 1200  lbs.         1200  (1  -  LJ  lbs. 

60d 
Where  L  is  the  length  of  timber  in  inches  center  to  center  of  bearings 
and  d  is  the  least  diameter  in  inches. 

Tightness. 

À.  The  materials  and  workmanship  of  the  moulds*  shall  be  such 
as  to  prevent  leakage  of  mortar  or  water. 

Accuracy. 

5.  Forms  shall  be  made  with  such  accuracy  that  no  variations 
in  the  finish  work  from  the  lines  shown  or  indicated  on  the  Plans  shall 
exceed  the  proportion  of  one-half  inch  in  100  feet  and  no  variations 
from  correct  dimensions  shall  exceed  one  quarter  inch,  except  only 
on  concrete  which  will  not  be  exposed,  such  as  the  backs  of  walls  Jind 
concrete  below  low  water  level*. 

6.  In  designing  centering*  a  settlement  of  }^  in.  for  each  30 
feet  of  vertical  height  shall  be  allowed  for. 

Accuracy  of  Butt  Joints. 

7.  Shimming  up  butt-joints  will  not  be  permitted.  Abutting 
ends  shall  be  sawn  so  as  to  bear  evenly  without  shims  over  the  whole 
section,  (but  for  heavy  wedges  see  Clause  11). 

Timber  Joints  in  Main  Members. 

8.  Butt-joints  or  bolted  joints  shall  be  used  for  centering  in  all 
main  members.  No  reliance  will  be  placed  in  spikes  to  carry  calculated 
stress. 

Moulds. 

9.  Timber  moulds*  for  exposed  surfaces  shall  be  made  of  matched 
boards  of  uniform  width  for  each  part  of  the  work,  and  if  less  than 
1%  inches  in  thickness  (after  dressing)  tongue-and-grooved.  Unless 
a  rough  siu-face  is  specified  (by  bush-hammering  or  otherwise)  the 
forms  shall  be  dressed,  and  after  erection  uneven  joints  shall  be  planed 
flush. 

Timber  for  Moulds. 

10.  Timber  moulds  for  exposed  surfaces  shall  be  made  of  pine, 
spruce  or  other  approved  timber,  but  other  timber  may  be  used  for 
the  backs  of  walls  and  for  forms  other  than  moulds. 


11. 


Wedges. 

Wedges  shall  be  made  of  straight  grained  white  oak. 


Lowering  of  Centers. 

12.  Centering*  for  arches  and  beam  superstructures  shall  be 
designed  to  be  lowered  by  the  removal  of  heavy  wedges  or  by  other 
devices  to  avoid  raising  or  otherwise  damaging  the  concrete  during 
the  removal  of  the  centering. 

Tamping  Sills. 

13.  If  mud  sills  are  used  under  centering,  after  the  forms  for 
superstructures  are  completed  and  the  reinforcing  is  in  place  and 
before  concrete  is  placed  the  mud-sills  shall  be  tamped  with  an  approved 


two-man  beetle  until  no  further  settlement  takes  place.  If  an  extra 
load  is  required  by  the  Special  Sjyîcification»  or  is  shown  on  the  Plant* 
it  sliall  be  evenly  distributed  over  the  superstructure  previous  to 
tamping. 

Soapy  Covering. 

14.  The  moulds  shall  be  brushed  with  a  coat  of  approved  soapy 
water  or  approved  form  oil  before  concrete  is  placed  in  them. 

Cleaning. 

15.  Moulds  shall  be  provided  with  doors  so  placed  as  to  permit 
of  the  moulds  being  thoroughly  swept  and  cleaned  as  this  will  be 
required  of  the  Contractor  before  concrete  is  poured. 

Time  of  Removal. 

16.  Centering  shall  remain  in  place  at  least  one  month  after  the 
concrete  has  been  placed,  except  for  slabs  under  8  in.  in  thickness, 
the  centering  for  which  shall  remain  in  place  at  least  two  weeks,  and 
forms  for  the  sides  of  columns,  ties,  beams  and  side  forms  generally 
shall  remain  in  place  for  at  least  4  days,  except  for  walls  and  sides  of 
separately  moulded  small  parts  such  as  handrail  parts  which  shall 
remain  in  place  for  at  least  2  days,  but  no  centering  or  other  forms 
shall  be  removed  without  the  approval  of  the  Engineer,  and  then  at 
the  Contractor's  risk. 

Old  Forms. 

17.  Lumber  once  used  for  moulds  shall  be  cleaned,  and  treated 
as  mentioned  in  Clause  14,  before  being  used  again. 

Approval. 

18.  Forms  in  place  shall  be  approved*  before  concreting  begins. 

Concrete  Joints*. 

Cleaning  Surfaces. 

19.  At  concrete  joints*  fresh  concrete  shall  be  placed  only  on 
clean  surfaces.  The  old  concrete  shall  be  scrubbed  if  necessary  to 
clean  it. 

Wetting  and  Cementing. 

20.  At  horizontal  joints  inmiediately  before  fresh  concrete  is 
placed  the  entire  surface  to  be  covered  shall  be  sprinkled  with  dry 
cement,  the  old  concrete  having  previously  been  saturated  with  water. 

Vertical  and  Oblique  Joints. 

21.  At  vertical  concrete  joints,  after  the  removal  of  the  bulk- 
heads at  least  one-third  of  the  surface  of  the  old  concrete  shall  be 
picked  off  unless  at  least  one-half  of  one  per  cent  of  the  section  is  steel, 
or  imless  approved  keys  or  groves  have  been  allowed*. 

Joints  in  Beams. 

22.  Horizontal  concrete  joints  will  not  be  allowed  in  beams  and 
slabs  not  between  beams  and  slabs;  joints  shall  be  vertical  and  midway 
between  the  permanent  supports. 

The  above  applies  to  the  usual  case  where  beams  and  slabs 
are  horizontal.  Where  they  are  inclined  to  the  horizontal  the  joints 
shall  be  inclined  to  the  same  extent  to  the  vertical  and  clause  22  shall 
apply  as  in  vertical  concrete  joints. 

Radial  Joints. 

23.  In  arch  abutments  and  arch  rings  or  ribs,  concrete  joints 
shall  be  in  planes  perpendicular  to  the  dead  load  line  of  resultant  pres- 
sure.    In  arch  ribs  or  rings,  (in  other  words)  the  bulkheads  shall  be 
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approximately  perpendicular  to  the  soffit.  The  sections  between 
bulkheads  in  concrete  ribs  shall  be  concreted  in  the  order  indicated 
by  numbers  on  the  Plans.  If  not  thus  shown  on  the  Plans,  in  arches 
of  more  than  80  ft.  clear  span  (measured  parallel  to  the  handrail) 
the  Contractor  shall  furnish  to  the  Engineer  for  approval  a  diagram 
showing  the  order  of  concreting  voussoir  sections  and  in  arches  of 
less  than  80  ft.  in  span  concreting  these  sections  shall  begin  simultan- 
eously at  both  skewbacks,  and  proceed  from  both  regularly  and  equally 
to  the  crown. 

Joints  in  Walls. 

24.  Any  concrete  joints  in  walls*  (except  arch  abutments)  shall 
be  horizontal  or  vertical,  or  both,  but  never  oblique  nor  irregular. 

Joints  over  Columns. 

25.  Concrete  joints  shall  always  be  made  between  the  tops  of 
walls  or  columns  and  the  beams  or  slabs  resting  upon  them  (to  allow 
for  shrinkage  in  setting). 

Top  Courses. 

26.  Horizontal  joints  in  walls  (except  as  referred  to  in  the  pro- 
ceding  clause)  will  not  be  allowed  within  6  in.  of  the  top,  as  no  reliance 
will  be  placed  in  thin  surface  courses  laid  on  set  concrete. 

Joints  in  Handrails. 

27.  No  vertical  joints  will  be  allowed  in  concrete  handrails  except 
expansion  joints  as  shown  on  the  Plans*. 


No  Joint  Marks  in  Face  Work. 

28.  In  walls  or  columns  where  the  edge  of  a  concrete  joint  meets 
an  exposed  surface  this  edge  shall  be  made  in  a  level  straight  line. 
Directly  before  laying  fresh  concrete  the  wires  or  bolts  holding  the 
moulds  together  just  above  the  joint  shall  be  tightened.  Mortar 
shall  be  laid  along  the  comer  or  edge  of  the  exposed  surface  before 
the  rest  of  the  surface  is  covered  with  concrete  and  shall  be  tamjjed 
and  spaded  with  a  trowel  into  the  comer. 

Bulkheads. 

29.  All  concrete  joints  except  horizontal  joints  shall  be  moulded 
by  bulkheads,  except  for  the  lower  joints  in  arch  abutments  if  the 
obliquity  of  the  joint  is  slight  and  if  the  concrete  is  dry  enough  to 
retain  the  proper  surface  inclination  without  bulkheads.  A  bulkhead 
shall  cover  the  entire  section  of  concrete;  or  if  it  does  not  extend  below 
the  lower  reinforcing  steel  so  that  the  concrete  runs  out  irregularly 
under  it,  this  concrete  shall  be  chipped  off  before  taking  its  final  set 
to  approximately  the  required  plane. 

Joints  Trusses. 

30.  But  joints  in  the  lower  chords  of  concrete  trusses  need  not 
be  vertical  nor  regular,  but  the  concrete  will  not  be  allowed  to  run 
out  to  thin  edges. 

Excuses. 

31.  Rain,  the  approach  of  night,  or  any  other  cause  shall  not  be 
considered  a  valid  reason  for  making  a  concrete  joint  at  any  other 
place  or  in  any  other  way  then  as  above  specified. 
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On  the  Economics  of  Building  Design 

An  analysis  of  the  cost  of  the  elements  entering  into  the  construction  of  reinforced  concrete  building. 

J.  Morrow  Oxley,  A.M.E.I.C. 
Paper  Presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd,  1921. 

and  it  may  be  several  years  yet  before  we  reach  the  same 
state  of  standardization  and  general  acceptance  as  we 
have  attained  in  the  use  of  some  other  materials. 


General  Idea 

The  purpose  of  tliis  study  is  to  express  grapliically 
and  by  tables  the  relative  effect  on  cost  of  variations  in 
the  proportions,  dimensions  and  floor  loading  for  the 
standard  type  of  building  considered. 

The  method  employed  is  to  study  first  the  main 
elements  individually,  then  to  combine  them  into  a 
complete  building,  and  finally  to  make  applications  to 
specific  problems.  Only  the  structural  elements  are 
considered  in  the  present  study,  but  it  is  hoped  that  at 
an  early  date  a  similar  analysis  of  the  mechanical  elements 
will  be  made.  The  latter  are  not  of  as  great  importance 
for  comparative  purposes  as  the  former,  as  the  items  of 
heating,  plumbing,  lighting  and  sprinkler  equipment  vary 
almost  directly  with  the  cubical  contents  or  floor  area  of 
the  building,  and  elevators  are  the  only  mechanical  item 
of  which  the  relative  cost  varies  greatly  for  changes  in 
the  height  of  the  building. 


Type  of  Building 

The  type  considered  is  a  flat  slab  reinforced  concrete 
building,  with  brick  spandrel  walls,  solid  metal  sash 
glazed  with  clear  glass,  concrete  coping  and  sills,  cast 
in  place,  five  ply  felt  and  gravel  roof,  cement  finish  on 
floors,  and  reinforced  footings  resting  on  firm  soil.  This 
type  was  chosen  for  the  first  study  as  one  that  is  well 
standardized  in  both  general  and  detail  construction  and 
readily  adaptable  to  practically  all  classes  of  light  manu- 
facturing and  storage  occupancy.  It  was  hoped  to  make 
a  similar  analysis  of  a  standard  mill  construction  building 
in  brick  and  timber,  but  time  did  not  permit  for  the 
present  paper,  and  this  may  be  submitted  at  a  later  date. 


Design 

The  slab  design  is  based  on  the  Chicago  Building 
By-law  Regulations  of  January  1st,  1918,  with  a  slight 
modification  of  the  bending  moments  in  the  slab  justified 
by  more  recent  analysis  of  the  conditions.  Columns 
and  footings  are  designed  according  to  the  report  of  the 
American  Joint  Committee  on  Reinforced  Concrete  1916. 
The  above  specifications  were  chosen  as  it  was  considered 
that  on  the  whole  they  have  met  with  a  more  general 
acceptance  than  any  others  available,  although  it  must 
be  admitted  that  the  whole  question  of  reinforced  con- 
crete design  is  still  subject  to  refinement  and  development 


The  working  unit  stresses  and  moment  constants 
used  are  tabulated  below. 


Unit  Stresses  Employed 


Footings 

Pressure  on  soil 

= 

4  tons  per  sq.  ft. 

Punching  shear  on  cone. 

= 

120  lbs.  per  sq.  ins. 

Tension  on  steel 

= 

16000    

Bond  on  steel 

= 

100  ' 

(deformed) 

Columns 

1-2-4  mix  (unhooped) 

Comp.  on  cone. 

= 

450  lbs.  per  sq.  ins. 

Comp.  on  steel 

= 

6750 

(n  =  15) 

1-1-2  mix  Oiooped) 

Comp.  on  cone. 

= 

1050  lbs.  per  sq.  ins. 

Comp.  on  steel 

= 

10500  

(n  =  10) 

Slab  and  Beams  (1-2-4  mix) 

Comp.  on  cone. 

= 

750  lbs.  per  sq.  ins. 

Tension  on  steel 

= 

18000  

Diag.  tens,  on  cone. 

= 

60 

(on  vert,  sect  bjd) 

Punch,  shear  on  cone. 

= 

120  lbs.  per  sq.  ins. 

Es 

_ 



15 

n  — 

Ec 

d  =  effective  depth. 

k  =  depth  to  neut.  axis 

= 

0.384  d 

j   =  eentroid  comp.  to 

centroid  tens. 

= 

0.872  d 

Moment  of  resistance  cone. 

=  126  bd2 

Moment  of  resistance  steel 

=  Area  steel  X  15700d 

MOMENT 

CONSTANTS 

W    =  Total  live  and  dead  load  on  panel. 
Wi  =  Total  live  load  only  on  panel. 
L     =  Panel  length  c.  to  e.  columns. 
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Half  panel  width 

Half  panel  width 

centered  at  column 

centered  at  mid-span 

Type 

of 

Neg.  mom. 

Pos.  mom. 

Neg.  mom. 

Pos.  mom. 

Panel 

over  col. 

at 

over  straight 

at 

capital 

mid-span 

band 

mid-span 

WL 

WL 

WL 

WL 

Interior 

30 

75 

125 

125 

Wall  panel  sup- 

WL 

WL 

WL 

WL 

ported  on  cone. 

cols,  and  girders 

30 

60 

125 

100 

Unit  Costs  Employed 


Moment  Constants  on  Columns 


Int.  column  carrying  roof. 


Int.  column  carrying  floor. 


Wall  column  carrying  roof. 


Wall  column  carrying  floor . 


WiL 

30 
WiL 

60 
WL 

30 
WL 

60 


Method  of  Analysis 

All  costs  noted  represent  total  cost  to  the  owner  of 
the  building.  Except  for  the  items  of  some  of  the 
individual  elements,  costs  are  expressed  in  relation  to 
the  square  foot  of  floor  area  as  it  is  believed  that  this 
gives  a  more  useful  and  commercially  applicable  result 
than  the  cubic  foot  basis.  Except  for  buildings  of  the 
one  storey  mill  type  where  the  cost  of  walls  is  a  relatively 
large  part  of  total  cost,  it  is  considered  that  cost  figures 
based  on  floor  area  are  a  truer  index  than  those  based  on 
cubic  contents. 

The  unit  prices  used  in  compiling  the  tables  and 
diagrams  are  tabulated  below.  They  are  based  on 
tenders  received  for  various  buildings  in  Toronto  in  the 
fall  of  1920.  Of  course  with  changes  in  the  prices  of 
materials  and  labor  these  imit  prices  would  vary,  but 
as  the  purpose  of  the  present  analysis  is  to  show  the 
relative  not  the  absolute  costs  of  the  features  considered, 
the  unit  prices  are  of  secondary  importance  as  long  as 
their  relation  one  to  another  is  approximately  correct. 
This  feature  will  be  dealt  with  later  in  the  form  of  an 
"index"  figure  which  may  be  used  to  arrive  at  absolute 
costs  in  spite  of  variations  in  unit  prices. 


Flat  Slab  Const. 

6"  to  9"  Slab.   Con.  per  cu.  ft 

Steel  per  lb. 

Forms  per  sq.  ft. 


Cols.  Cone. 
Per  cu.  ft. 


1-2-4 


$0.540 
.08 
.30 

.54 


{  l-lH-3        .59 
(  1-1-2  .64 


Col.  Forms,     drop 
cap 

f  square 
Per  sq.  ft.      \  oct. 
[  round 

Concrete  Floor  Finish 

Laid  with  slab      %"  thick 
Laid  after  VA"    " 


9.25  ea. 
3.90  ea. 

.25 
.30 
.30 


.072 
.09 


Brick  spandrels     9"  thick     .64  per  super,  ft. 
13  Ji"    "       .88 


<4  *( 


Roofing      per  sq.  ft.  0.165 

Flashing     per  lin.  ft.  0.465 

Coping  "     "     "  0.465 

Sills  0.35 

Sash    in  place,  clear  glazed     .85  per  sq.  ft. 

with  wire  glass  1.05 


((       ((      it 


Ground  Floor 

Finish     per  sq. 

ft. 

$0.07 

5' 

Cone.        "    " 

*• 

.23 

4' 

Cinders     "    " 

" 

.08 

Grading    "    " 

** 

.03 

Footings 

Exc 
Cone. 
Forms 
Steel 


.41 


3.00  per  cu.  yd. 
.50  "    "    ft 

.20 

.075  per  lb. 


The  results  deduced  will  apply  in  a  general  way  to 
several  other  types  of  building,  but  as  these  other  types 
are  usually  more  specialized  for  some  particular  occupancy 
they  are  not  susceptible  to  the  same  detailed  analysis  as 
the  two  types  above  mentioned. 

A  typical  section  of  one  building  has  been  worked  out 
in  detail  and  by  the  use  of  the  diagrams  corresponding 
cost  items  may  be  found  for  other  buildings  of  different 
heights,  panel  sizes  and  floor  loadings.  The  building 
chosen  for  detailed  study  has  panels  twenty  feet  square, 
live  load  on  floors  of  two  hundred  pounds  per  sq.  foot, 
a  storey  height  of  twelve  feet  and  is  eight  storeys  high. 
A  partial  cross  section  and  floor  plan  with  some  particulars 
as  to  reinforcement,  etc.,  are  shown  in  Figs.  1  and  2. 
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Footlnfts 
The  cost  of  footinRs,  including  excavation,  has  been 
computed  in  relation  to  the  column  load.  Fig.  3  shows 
these  costs  in  terms  ol  total  cost  of  single  f(x)tings  for  a 
given  column  load,  and  I'ig.  4  shows  them  combined  with 
columns  in  terms  of  cost  per  s(|u;ire  f(X)t  of  floor  carried. 


C  '  3  J  ;  •  <:  >  '  J  >  *-  3  / .  r .  '  E  vj>,  -:  /  y  r: .  ' 

> 

^      '               "" / 

L                     " '/'     "" 

1     1     1     1     f     ^'     i     1     ^ 

Loads 
Figure  3 

It  was  found  that  except  for  the  very  light  loads  the  depth 
of  footing  was  determined  by  the  unit  stress  in  punching 
shear,  which  was  measured  on  a  cylinder  of  the  perimeter 
of  the  column.  Bond  stresses  were  figtired  from  vertical 
shear  and  necessitated  the  use  of  rods  smaller  than  base 
price  sizes  up  to  column  loads  of  about  850,000  lbs. 
Some  discussions  which  have  appeared  in  the  technical 
journals  since  the  preparation  of  these  diagrams  might 
justify  the  use  of  a  truncated  cone  section  instead  of 
a  cylinder  as  the  criterion  for  punching  shear,  and  permit 
of  a  more  even  distribution  of  bond  stress  over  the  length 
of  the  rod.  Both  these  points  would  tend  to  reduce  the 
cost  of  the  footings  somewhat. 


Columns 

A  comparison  of  the  relative  values  of  different  types 
of  columns  was  made  (o  show  definitely  the  advantage 
of  using  a  hooped  column  and  a  rich  mix.  This  is  based 
on  twenty-four  inch  columns  with  one  per  cent  longitudinal 
steel  and  hooping  equivalent  to  one  per  cent  of  the  volume 
of  the  enclosed  concrete.  The  concrete  outside  the  steel 
is  not  considered  as  effective  section.  Costs  are  stated 
in  terms  of  the  cost  in  cents,  of  carrying  a  load  of  one 
thousand  pounds  a  vertical  distance  of  one  foot.  The 
weight  of  column  is  given  in  the  same  terms. 

These  tabulations,  given  below,  show  the  economic 
value  of  using  hooping  and  a  rich  mix,  particularly  in  a 
high  building,  where  the  weight  of  the  column  itself  will 
be  an  important  item  as  the  lower  storeys  are  reached. 
This  table  shows  that  for  a  given  load  carr>'ing  capacity 
the  type  of  column  that  a  few  years  ago  was  considered 
standard,  not  only  costs  71%  more  than  the  minimum 
type  but  also  weighs  more  than  twice  as  much.  It  also 
shows,  by  means  of  the  items  for  an  additional  one 
per  cent  of  longitudinal  steel,  the  relative  extravagance  of 
using  more  steel  than  the  allowable  minimimi. 

The  item  of  cost  for  the  additional  one  percent  of 
longitudinal  steel  is  the  cost  per  1000  lbs.  for  the  additional 
load  which  the  more  heavily  reinforced  column  is  capable 
of  carrying. 

Of  course  the  necessity  of  keeping  columns  within 
a  reasonable  size,  and,  in  some  cases,  the  provision  for 
bending  moments,  will  frequently  make  it  advisable  to 
use  more  than  the  minimum  of  steel.  In  one  building 
for  which  the  general  cost  amounted  to  about  $2.50  per 
square  foot  it  was  found  that  the  addition  of  sufficient 
steel  to  keep  the  maximum  column  size  down  to  twenty- 
four  inches  amounted  to  $20.00  per  square  foot  of  floor 
space  gained. 


Cost  of  Columns  of  Various  Types 


Number  of  storeys 
Figure  4 


Weight  per  ft. 

Cost  per  ft 

Type            Mix 

per  1000  lbs 

per  1000  lbs 

%of 

carried 

carried 

min'm.  cost 

1-1-2 

1.27  lbs. 

1.58  cents 

100 

24"  dia. 

Add.  1%  steel 

2.7  cents 

Round 

Hooped 

1-1 1^3 

1.49 

1.81 

114.6 

Long 

Add.  1%  steel 

2.66 

Steel 

—  1  or 

—  .1/0 

1-2-4 

Add.  1%  steel 

1.81 

2.15 
2.61 

136.0 

1-1-2 

2.04 

1.95 

123.5 

24"  sq. 

Add.  1%  steel 

4.2 

Ties  @ 

12"  ctrs. 
Long 

1-1 1^3 
Add.  1%  steel 

2.40 

2.21 
4.12 

140.0 

Steel 

=  1% 

1-2-4 

Add.  1%  steel 

2.95 

2.70 
4.05 

171.0 
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Slabs 

For  purposes  of  comparison  a  table  has  been  compiled 
showing  the  cost  per  square  foot  of  slabs  composed  of 
various  concrete  mixes,  see  table  below.  This  table  is  based 
on  a  slab  or  beam  designed  for  a  given  live  load,  and 
as  the  dead  load  increases  with  the  greater  depth  of 
slab  required  for  the  leaner  mixes  the  total  bending 
moment  increases  correspondingly. 

An  application  may  be  made  of  the  tables  to  find  at 
what  height  above  footings  it  would  pay  to  use  a  richer 
mix  for  the  slab  than  the  normal  1-2^. 


Application  to  Complete  Building 

The  curves  of  Figs.  5  and  6  represent  costs  computed 
for  what  may  be  considered  an  average  type  of  building 
as  illustrated  by  Figs.  1  and  2.  These  curves  cover  the 
range  of  probable  variations  in  width  and  number  of 
storeys.  They  are  prepared  from  the  amoimts  shown  on 
Fig.  1  which,  it  will  be  noted,  are  in  two  series.  The  items 
on  Fig.  1,  enclosed  in  the  rings  represent  the  square  foot 
cost  for  each  tier  when  it  becomes  the  lowest  storey  of 
the  building,  while  the  unenclosed  items  are  for  the  tier 
when  it  is  an  upper  storey. 


Cost  of  1  Sq.  ft.  of  Slab  Designed  for  B.M.  from  L.L.  of  200  lbs  per  sq.  of  30,000  lbs  on  strip  12"  wide 


Mix 

Total  B.M. 
LL  +  DL 

/  BM 

rit'' 

Wt.  of  slab 
per  sq.  ft. 

Concrete 
in  cu.  ft. 

Steel 
sq.  ins. 

Cone. 

+ 
steel 

Finish 

& 
forms 

Total  cost 

in  cts. 
per  sq.  ft. 

%of 

12  RM": 

min.  cost. 

1-3-6' 

30000 
16500 

7.85  (  +  1") 
6.35  (  +  1") 
5.27  (  +  1") 
4.65  (  +  1") 
4.20  (  +  1") 

110  lbs 
92  lbs 
78  lbs 
70  lbs 
65  lbs 

0.74 

@    m- 

=  35.5 

0.61 
@      50ji. 

=  30.5 

■ 

0.52 
@      54(i. 

=  28 

0.47 
@      59j!. 

=  27.6 

0.433 
@      64jS. 

=  27.6 

0.376 
@      27(L 

10.2 

0.425 
@      27(5. 

11.5 

0.505 
@      27^. 

13.6 

0.56 
@      27?f. 

15.1 

0.605 
@      27i«. 

16.3 

45.7 
42.0 
41.6 
42.7 
43.9 

37 
37 
37 
37 
37 

82.7 
79.0 
78.6 
79.7 
80.9 

1-2J^5 

46500 

30000 
13500 

105.2 

1-2-4 

43500 

30000 
12000 

100.6 

l-lH-3 

42000 

30000 
10500 

100 

1-1-2 

40500 

30000 
9500 

100.7 

39500 

103.0 

Consider  a  panel  20  ft.  square,  area  400  sq.  ft.  A  slab 
of  l-iy^-Z  mix  would  cost  400  X  1.1  cts.  =  $4.40  more 
than  one  of  the  same  strength  in  a  1-2-4  mix,  but  would 
weight  400  X  8  =  3200  lbs.  less.  The  saving  in  column 
cost  per  foot  of  height  would  be  1.58  X  3.2  =  5.06  cts. 


So  at  a  column  height  of 


440 
5.06 


=  87  ft.  the  saving  in 


column  cost  would  balance  the  higher  slab  cost,  and  at 
any  height  above  this  there  would  be  some  economy  in 
using  the  richer  mix  for  the  slab. 


The  method  of  computing  these  items  was  first  to 
work  out  the  actual  costs  of  an  eight  storey  building. 
Then  for  each  fioor  in  turn  the  saving  in  floor  slab  con- 
struction is  deducted,  and  the  footing  cost  is  added,  to 
arrive  at  the  imit  cost  when  the  floor  in  question  is  con- 
sidered as  the  ground  floor.  Thus  to  arrive  at  the  average 
cost  of,  say,  the  wall  panel  of  a  four  storey  building  we 
add  together  the  unenclosed  figures  for  roof,  one,  two 
and  three  storeys  and  the  enclosed  figure  for  the  fourth 
or  ground  floor  totalling  $9.79.  Divide  the  sum  by  the 
number  of  storeys,  four,  and  we  have  the  average  cost 
per  square  foot,  equals  $2.45. 
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Figure  5 

The  wall  panel  has  been  considered  as  extending  only 
to  the  mid-span.  This  gives  a  convenient  arrangement, 
as  then  an  interior  panel  may  be  considered  as  the  area 
centred  on  a  single  column,  and  any  number  of  interior 
panels  may  be  added  to  two  wall  panels  to  produce  the 
total  for  any  width  of  building.  In  the  costs  for  the  wall 
panels  are  included  the  costs  of  the  extra  steel  in  the 
slab  required  for  the  greater  bending  moment,  the  wall 
beam,  the  brick  spandrel,  and  the  sash. 

The  cost  per  sq.  ft.  of  a  corner  panel,  which  has  an 
area  equal  to  one-half  that  of  an  ordinary  wall  panel,  but  a 
wall  length  and  column  cost  equal  to  that  of  a  wall  panel, 
will  be  very  nearly  the  same  as  the  sum  of  the  wall  and 
interior  panel  costs  for  the  corresponding  floor.  Thus 
for  a  four  storey  building  the  square  foot  costs  of  wall 
and  interior  panels  taken  from  Fig.  5  are  $2.45  and  $1.40 
respectively.  The  sum  of  these  gives  us  $3.85  per  sq.  ft. 
The  area  of  the  corner  panel  will  be  10'  X  10'  =  100  sq.  ft. 
per  floor,  and  this  item  may  be  added  to  the  amounts 
made  up  from  complete  wall  and  interior  panels  to  get 
the  tot^  for  the  whole  building. 
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An  owner  requires  256,000  sq.  ft.  of  space  for  light 
manufacturing,  of  which  he  wants  one  half  built  at 
present  and  the  remainder  at  some  future  date.  The 
building  has  unobstructed  light  from  bfAh  sides  and  so 
may  be  fairly  wide,  say  80'0".  Compare  two  possible 
solutions. 

Case  I  —  Building  80'  wide,  400'  long,  four  storeys 
high,  designed  for  a  future  addition  of  four  storeys. 

Case  II  -  Building  80'  wide,  200'  long,  eight  storeys 
liigh,  with  provision  for  an  extension  at  one  end  of  200' 
long. 

For  Case  I  we  shall  have  to  go  back  to  the  table  of 
unit  prices  for  the  items  of  parapet  and  the  temporary 
roofing  and  fill.  The  cost  of  the  top  floor  slab  without 
finish,  columns  or  walls,  and  the  items  for  interior  and 
wall  panels  for  the  one,  two,  three  and  four  tiers,  counting 
from  the  top,  will  be  found  on  Fig.  1.  The  two  cases 
may  then  be  tabulated  as  follows: — 

Case  I 


Roofing      560  lin.  ft.  parapet  @  $i38      =  S  1334.00 

560  "      "  flashing  @      .46      =  258.00 

32000  sq.  ft.  roofing  @      .16^=  5280.00 

32000  "     "fill  @      .20      =  6400.00 


S1327Z00 


Tiers 

Costs  in  Panels 

Interior 

Wall 

Comer 

Top 

One 

Two 

Three 

Fotir 

%    0.87H 
1.22^ 

1.24H 

1.29 

2.02 

0.97H 
2.13 
2.26  Ji 
2.38 
3.25 

1.05 

3.35H 
3.51 
3.67 
5.27 

Totals 

X 

Area 

Amount 

$    6.65J^ 

22800 
$151734.00 

11.00 

8800 
$96800.00 

16.85  J^ 

400 
$6742.00 

by 


The  applications  of  these  curves  may  be  made  clearer 
consideration  of  a  practical  case. 


Total  for  floors  (everything  below  roofing) 255276.00 

Total  for  building $268548.00 

Total  area  128000  sq.  ft. 

Cost  per  sq.  ft.  = $2.10 


Case  II 

With  the  exception  of  the  end  wall  panels  this  may 
be  taken  directly  from  Fig.  6  where  we  find  the  cost  for 
an  eight  storey  building  80'0"  wide  to  be  $1.69  per  sq.  ft. 
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Floor  area,  omitting  end  wall  panels  is 

80  X  180  X  8  =  115,200  sq.  ft.  fe  1.69  = $194,688.00 

6  end  wall  panels  give  an  area  of 

10  X  20  X  6  X  8  storeys  =  9600  sq.  ft.  @  2.48  =  23,608.00 
And  4  comer  panels  give 

10X10X4X8  storeys  =  3200  sq.  ft.  @  3.9014  =        12,496.00 


Total  cost $230,792.00 

Total  area  128.000  sq.  ft. 

Cost  per  sq.  ft.  = $1.80 

Thus  it  is  found  that  Case  I  will  cost  30j^.  per  square 
foot  or  nearl}^  l?";^  more  than  Case  II.  Another  point 
to  be  considered  is  that  the  roofing  on  Case  I  will  have 
to  be  discarded  before  having  given  full  service  if  the 
addition  is  made  in  a  few  years,  while  in  Case  II  it  will 
probably  be  desirable  to  retain  the  end  wall  as  a  fire 
wall  even  when  the  addition  is  made. 

Effect  of  Live  Load  on  Cost 

Fig.  7  show  the  effect  of  variation  in  live  load  on  the 
cost  of  a  t^Tjical  interior  panel  including  colimins  and 
footings,  in  a  four  storey  building.  It  will  be  noted 
that  the  relative  costs  are  given  in  percentages  referred 
to. the  typical  building  shown  in  Figs.  1  and  2  and  for 
which  we  can  get  dollars  and  cents  costs  from  Fig.  6. 


It  is  interesting  to  note  what  a  relatively  small 
increase  in  costs  is  caused  by  a  large  increase  in  load 
carrying  capacity. 

Effect  of  Variation  in  Panel  Size 

Fig.  8  shows  the  effect  of  variation  in  panel  size  on 
the  cost  for  interior  square  panels  including  colimms  and 
footings.  The  percentages  on  this  Figure  are  also  referred 
to  the  costs  on  Fig.  6. 


'-?«; 


Live  load  -  per  square  foot 
Figure  7 


1      T 

Side  of  square  panel  C  to  C  Columns 
Figure  8 

By  the  use  of  Figs.  6,  7  and  8  it  is  possible  to  compare 
the  cost  of  any  probable  combination  of  length,  width, 
and  number  of  storeys  for  the  type  of  building  considered, 
and  find  without  great  labour,  the  most  economical 
solution  of  the  problem  of  supplying  an  owner  with  a 
given  amount  of  floor  area.  Or  they  may  be  applied 
to  balance  the  cost  of  various  solutions  against  other 
considerations,  such  as  the  cost  of  land  available,  the 
size  and  usable  area  of  the  lot,  architectural  consider- 
ations, effect  of  width  on  natural  lighting  and  so  on. 

As  stated  earlier,  the  dollars  and  cents  costs  may 
not  be  of  direct  application  owing  to  the  continuous 
variation  in  material  and  labor  prices,  and  the  eagerness 
or  otherwise  of  contractors  to  take  on  a  job,  but  it  is 
hoped  that  the  relative  costs  may  be  of  some  use  to  others 
as  they  have  been,  in  a  cruder  form,  to  the  writer. 
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Jdhn  Morricc  RoRcr  Fnirbairn,  prcskleiit  cli'd  of  The  EriRlnccrlng 
Instil iitc  of  CaniKlii,  al(lu)U^;h  still  a  iDinparalivi'ly  yoiuiK  man, 
occiipii's  a  iH)silii)n  of  preniiiT  im|)orlance  atul  rcsixmsihilily  in  the 
enKiiu'crins  world.  His  l'U-ction  to  tin-  pri'sidi-ncy  of  The  Institute 
is  a  Irilnilcalikc  tohislii^;li(MiKiiK'(Tin;;allaiiiinenlsan(!  to  those  superior 
manly  iiualilics  which  are  appreciated  by  all  wlio  know  him 

Mr,  Fairhairn  was  lx>rn  at  IVterboroiiKli  on  June  thirtieth,  ei^hteen 
hundred  and  seventy-three,  and  was  educated  in  private  school  and  in 
tlie  high  scIkkiI  of  his  native  city,  before  commencinK  his  course  in  civil 
cnRinccrinK  at  the  ScIk»!  of  Prac- 
tical Science  in  Toronto,  in  October 
eiRhfcen  hundred  and  ninety.  Like 
all  otlior  successful  onKineers,  his 
summer  vacations  while  allendiuK 
colleKCwere  taken  up  with  jiractical 
enpneerinK  work.  Two  summers 
were  spent  with  Uie  lateGeorfie  W. 
Ranney,  C.E.  on  sun'eys  and  in 
getting  out  plans  for  the  construc- 
tion of  the  Irondale,  Bancroft  and 
Ottawa  Railway.  The  following 
vacation  was  spent  as  leveller  and 
topographer  on  preliminary  and 
location  surveys  for  the  Peterbo- 
rough, Parry  Sound  and  Sault  Ste. 
Marie  Railway,  under  the  late  W. 
A.  Ramsay,  chief  engineer  of 
construction  for  the  Canadian 
Pacific  Railway.  Thus,  Mr.  Fair- 
baim's  connection  witJi  the  com- 
pany in  which  he  now  occupied  so 
eminent  a  position  goes  back 
twenty-nine  years. 

After  graduating  in  civil  engin- 
eering in  May,  eighteen  hundred 
and  ninety-three,  his  first  position 
was  with  the  Department  of  the 
Interior  as  principal  assistant  to 
Fred.  W.  Wilkins,  Dominion 
topographical  surveyor  on  surveys 
in  Alberta,  and  later  in  the  same 
year  he  was  with  the  Department 
of  Railway  and  Canals,  draughting. 
Part  of  eighteen  hundred  and 
ninety-four  was  spent  with  the 
Department  of  Militia  and 
Defence  as  principal  assistant 
to  Fred.  W.  White,  chief  engineer 
of  the  Department,  and  the  remainder  of  the  year  with  the  Department 
of  the  Interior  as  principal  assistant  to  Fred.  W.  Wilkins,  D.T.S.  on 
trail  location  siu'veys  in  Southern  Alberta.  The  following  year  was 
spent  partly  with  the  Department  of  Railways  and  Canals  as  transitman 
on  contour  surveys  of  Balsam  Lake,  under  R.  B.  Rogers,  M.E.I.C., 
superintending  engineer,  and  the  balance  with  the  Department  of 
Militia  and  Defence,  as  principal  assistant  to  Fred.  W.  White,  chief 
engineer.  Following  a  short  period  with  the  Department  of  Railways 
and  Canals  as  transitman  on  right  of  way  surveys,  he  became  engineer 
in  charge  of  construction  of  Lachine  and  St.  Laurent  lines  of  the  Mon- 
treal Park  and  Island  Railway.  During  the  greater  part  of  eighteen 
himdred  and  ninety-seven  Mr  Fairbairn  was  principal  assistant  to 
Chas.  A.  Stoess,  on  mining  claim  and  land  grant  surveys  in  the  Slocan 
District,  B.C.,  and  until  March  eighteen  hundred  and  ninety-eight  was 
engaged  in  surface  and  underground  surveys  of  various  mining  proper- 
ties, during  which  time  he  acted  as  city  engineer  of  Kalso,  B.C. 
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Mr.  Fairbairn  then  entered  private  practice,  which  he  followed  up 
as  civil  and  mining  «■ngine<'r  and  provincial  land  surveyor  at  Kalso,  B.C., 
and  Greenwood,  B.C.  In  April,  nineteen  hundred,  Mr.  Fairbairn  joined 
the  construction  department  of  the  Canadian  Pacific  Railway  as 
leveller  on  grade  reduction  surveys  between  Winnipeg  and  Fort  William, 
under  W.  F.  Tye,  M.K.I.C,  chief  engineer  of  construction.  From 
August  of  that  year  until  August  nineteen  hundred  and  one  he  wag 
with  the  Department  of  Railways  and  Canals  as  engineer  in  charge 
of  section  3,  Simcoe-Balsam  Lake  Division,  Trent  Canal,  under  R.  B. 

Rogers,  M.E.I.C,  superintending 
engineer.  Since  August  nineteen 
hundred  and  one  Mr.  Fairbaim's 
association  with  the  Canadian 
Pacific  Railway  has  been  continuous 
as  follows:  Principal  assistant  to  D. 
McPherson,  Division  engineer  at 
Montreal,  August  nineteen  hundred 
and  one  to  November  nineteen 
hundred  and  two.  Resident  engineer 
at  Ottawa,  November  nineteen 
hundred  and  two  to  August  nine- 
teen hundred  and  four.  Assistant 
engineer  in  chief  engineer's  office, 
Montreal,  August  nineteen  hundred 
and  four  to  August  nineteen  hundred 
and  five.  Acting  division  engineer. 
Eastern  Division  August  nineteen 
hundred  and  five  to  March  nineteen 
hundred  and  six.  Division  engineer, 
Ontario  at  Toronto,  March  nineteen 
hundred  and  six  to  November  nine- 
teen hundred  and  seven.  Division 
engineer.  Eastern  Division  at  Mont- 
real, November  nineteen  hundred 
and  seven. 

Next  year  his  ability  was  recog- 
nized by  his  appointment  as  prin- 
cipal assistant  engineer  followed  by 
engineer,  maintenance  of  way  in 
1910,  and  later  assistant  chief 
engineer.  On  July  first,  nineteen 
hundred  and  eighteen,  Mr.Fairbaim 
was  appointed  chief  engineer  of  the 
Canadian  Pacific  Railway  System. 
In  addition  to  ha\ing  acted  as 
a  member  of  the  Council  and  vice- 
president  of  The  Institute,  Mr. 
Fairbairn  is  a  director  of  the  Ameri- 
can Railway  Engineering  .Associa- 
tion, a  Member  of  the  Institution  of  Civil  Engineers  of  Great  Britain,and 
of  the  American  Society  of  Civil  Engineers.  His  club  membership  includes 
the  University  Clubs  of  Montreal  and  Toronto,the  Royal  Canadian 
Yatch  Club,  the  Kanawaki  Golf  Club  and  the  Hermitage  Country 
Club  at  Lake  Memphremagog. 

In  eighteen  hundred  and  ninety-eight  Mr.  Fairbairn  married 
Hannah  Louise  Macfarlane,  daughter  of  the  late  Thomas  Macfarlane, 
F.R.S.C,  for  many  years  chief  analyst  of  the  Department  of  Inland 
Revenue  of  Canada.  His  family  includes  one  son  and  three  daughters. 
The  former,  who  bears  the  name  of  his  father,  is  at  present  attending 
McGOl  University,  in  first  year  Science.  Mr.  Fairbairn  is  devoted  to 
his  home  and  family,  and  his  home  life  is  known  to  be  ideal. 

President  Fairbaitn  is  able;  he  is  popular;  he  is  a  hard  worker, 
and  possesses  a  great  store  of  energy;  he  is  yet  young,  and  although 
he  has  already  been  marked  as  a  shining  light  in  the  engineering  profes- 
sion, it  is  safe  to  predict  that  there  are  many  more  and  greater  honours 
in  store  for  him  in  the  years  to  come. 
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Professional  Papers 

The  ■professional  papers  appearing  in  this  issue  commencing  with 
page  eighty-seven  were  published  in  advance  of  the  meeting  at  Toronto  and 
appear  as  advance  proofs.  They  are,  in  reality  Institute  papers  and  as  such 
are  herewith  presented  to  the  members  of  The  Institute,  subject,  however 
to  author's  corrections,  for  permanent  record. 

The  Editor. 

Report  of  Thirty-Fifth 
Annual  Meeting 

The  Annual  General  Meeting  and  General  Profes- 
sional Meeting  were  held  in  Toronto,  on  February  1st, 
2nd  and  3rd  at  the  King  Edward  Hotel.  The  President, 
R.  A.  Ross,  M.E.I.C.,  opened  the  adjourned  meeting, 
and  called  upon  the  Hon.  Mr.  Mills,  Minister  of  Mines, 
of  Ontario,  who  was  present  to  extend  a  welcome  to 
the  members  of  The  Institute  to  the  Province  on 
behalf  of  the  Provincial  Government.  Mr.  Mills 
expressed  his  appreciation  of  the  work  being  done  by 


members  of  the  profession  and  promised  his  support  to 
legislation  proposed  on  behalf  of  engineers. 

Reading  of  Minutes 

The  Minutes  of  the  meeting  held  in  Montreal  on 
January  25th,  were  read  by  the  Secretary,  and  on  motion 
by  R.  O.  Wynne-Roberts,  M.E.I.C.,  seconded  by  G.  T. 
Clark,  A.M. E.I. C.,  were  adopted  as  follows: 

"  The  meeting  was  called  to  order  at  eleven  A.M.,  at  the  head- 
quarters of  The  Institute,  176  Mansfield  Street;  President,  R.  A.  Ross, 
M.E.I.C,  in  the  chair. 
Reading  Of  Minutes. 

It  was  moved  by  Frederick  B.  Brown,  M.E.I.C,  seconded  by 
J.  M.  R.  Fairbaim,  M.E.I.C,  and  carried,  that  the  minutes  of  the 
Thirty-Fourth  Annual  Meeting  as  published  in  The  Journal  of  March, 
Nineteen  Hundred  and  Twenty,  be  taken  as  read  and  approved. 
Appointment  of  Scrutineers. 

It  was  moved  by  Sir  Alex.  Bertram,  M.E.I.C,  seconded  by  James 
Ewing,  M.E.I.C,  that  Messrs.  John  Fanner,  M.E.I.C,  and  Frank 
Peden,  A.M.E.I.C,  be  appointed  scrutineers  to  report  the  result  of 
the  officers'  ballot  to  the  Secretary.    Motion  carried. 
Appointment  of  Auditors. 

It  was  moved  by  F.  A.  Combe,  M.E.I.C,  seconded   by  W.   D. 
Lawrence,   A.M.E.I.C,   that  Messrs.   RiddeU,   Stead,   Graham  and 
Hutchison  be  the  auditors  of  The  Institute  for  the  ensuing  year.    Motion 
carried. 
Motion  to  Adjourn. 

It  was  moved  by  C  T.  DeLamere,  M.E.I.C,  seconded  by  P.  B. 
Motley,  M.E.I.C,   that  the  meeting  adjourn  to  resume  the  business 
of  the  annual  meeting  at  the   King  Edward  Hotel,  Toronto,   on 
February  first,  at  ten  A.M.    Motion  carried." 
Report  of  Council 

The  Report  of  Council  as  published  in  the  February 
Journal  pages  57  to  59,  on  motion  by  Lt.-Col.  Duncan 
Macpherson,  M.E.I.C,  seconded  by  H.  B.  R.  Craig, 
M.E.I.C,  were  adopted. 

Reports  of  Committees 

Finance  Committee. 

The  Report  of  the  Finance  Committee  as  published 
in  the  February  Journal,  pages  59  to  61,  showing  a  surplus 
of  $6100  on  the  year's  operations,  on  motion  by  W.  A. 
Bucke,  A.M.E.I.C,  seconded  by  Geoffrey  Stead,  M.E.I.C, 
was  adopted. 

By-Laws  Committee. 

The  Committee  recommends  the  following  changes 
in  the  By-Laws  of  The  Institute. 

Sec.  3.  Amend  the  last  sentence  to  read: — 
"A  Non-Corporate  Member  shall  not  be  entitled  to  vote  on  Institute 
affairs,  or  to  hold  office  as  an  Officer  of  The  Institute,  or  as  Chairman, 
or  Vice-Chairman,  of  a  Branch.  He  may  be  entitled  to  vote  on  Branch 
affairs  or  hold  office  in  a  Branch,  other  than  specified  as  above,  when 
so  permitted  by  the  By-Laws  of  the  Branch." 

On  motion  of  George  A.  McCarthy,  M.E.I.C, 
seconded  by  J.  DeGaspé  Beaubien,  A.M.E.I.C,  Sec.  3 
amendment  was  adopted. 

Section  9.  Amend  2nd  and  3rd  last  words  of  para- 
graph 1  to  read,  "thirty-three".  The  last  sentence  of 
paragraph  to  read: — 

"  He  shall  not  remain  in  the  class  of  Junior  after  he  has  attained 
the  age  of  thirty-three  years." 

On  motion  of  Willis  Chipman,  A.M.E.I.C,  seconded 
by  J.  B.  Challies,  M.E.I.C.,  Sec.  9  amendment  was 
adopted. 

Section  10.  Amend  2nd  and  3rd  last  words  to  read 
"twenty-seven".    The  last  sentence  to  read: — 
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"  lie  shall  not  ronuiiri  in  the  riaitsof  Studenl  after  lie  has  attained 
the  age  of  twenty-seven  years." 

On  motion  of  G.T.Clark,  A. M.lvI.C,  seconded  bv 
James  Mills,  A.M.K.I.,  Sec.  10  aniendinenl  was  adoplecl. 

Section  112.  Amend  by  the  addition  of  the  word 
"three"  after  "thirty",  the  clause  to  read:  - 

"  The  ofTiccrs  of  T'A*  IntUliUe  shall  be  a  President,  four  Vice- 
presidents,    and    thirty-tliroc    Councillors." 

On  motion  of  John  Henderson,  A.M.K.I.C.,  seconded 
by  II.  K.  Dutcher,  M.IC.I.C,  Sec.  12  amendment  was 
adopted. 

Section  13.  Amend  by  substituting  "eleven"  for 
"ten",  third  line,  paragraph  to  read:— 

"  The  term  of  oflice  of  the  President  shall  be  one  year;  of  the 
vice-presidents  two  years;  and  of  the  Councillors  three  years.  Two 
vice-presidents  and  eleven  councillors,  in  addition  to  any  required  to 
fill  vacancies  shall  be  fUlcd  annually." 

On  motion  of  R.  F.  Uniacke,  M.E.I.C.,  seconded 
by  R.  O.  Wynne-Roberts,  M.E.I.C.,  Sec.  13  amendment 
was  adopted. 

Section  32.  Expulsion  and  Discipline.  Sec.  32,  last 
paragraph,  to  be  changed  to  read  as  follows  : — 

"  In  case  the  Council  on  receiving  a  complaint  in  writing,  shall 
be  of  the  opinion  that  the  conduct  of  any  Corporate  or  Non-Corporate 
Member  should  become  the  subject  of  enquiry  with  the  view  to  as- 
certaining whether  there  are  grounds  for  disciplining  or  expelling  him; 
or  in  case  twenty  or  more  Corporate  Members  shall  think  fit  to  draw 
up  and  sign  a  request  for  such  an  inquiry  regarding  any  Corporate  or 
Non-Corporate  Member  on  any  ground  whatever,  and  shall  deliver 
the  same  to  the  Secretary  to  be  laid  before  Council  for  consideration; 
the  Council  shall  first  notify,  by  registered  mail,  the  member  against 
whom  the  complaint  is  laid,  setting  forth  the  charges  and  by  whom 
made,  and  naming  a  date  not  less  than  six  weeks  from  the  date  of 
such  notification,  for  the  holding  of  an  enquiry." 

''  If  the  defendant  member  decides  that  he  desires  to  be  present 
in  person  at  the  enquiry,  and  so  advises  Council  in  writing,  or  by 
telegram,  sent  to  the  Secretary  within  four  weeks  from  date  of  mailing 
the  notification  from  Council,  the  Council  shall  rename  a  day  for  the 
enquiry,  not  less  than  eight  weeks  from  date  of  preliminary  notifica- 
tion, and  shall  notify  complainants  and  defendants  by  registered  mail 
at  least  four  weeks  previous  to  new  date  set  and  shall  request  their 
presence.  Should  any  complainant  member,  after  receiving  due 
notice,  fail  to  appear  at  the  enquiry,  without  ha\'ing  previously  given 
reasons  in  writing  or  by  telegram  satifactory,  to  Council,  the  Council 
shall  demand  of  such  deliquent  member  in  writing  by  registered  mail, 
that  he  furnish  the  defendant  member,  through  Council,  a  written 
apology  satisfactory  to  Council,  or  send  in  his  resignation  from  The 
Institute;  failing  doing  so,  the  Council  shall  cause  the  name  of  such 
deliquent  member  to  be  erased  from  the  register  and  thus  expel  him." 

"  On  the  final  date  set  for  an  enquiry,  the  Council  shall  make 
such  inquiry  as  they  deem  adequate,  the  complainant  and  defendant 
members,  if  present,  being  given  full  opportunity  for  deposition  and 
examination.  Should  Council  not  find  sufficient  reasons  for  disciplin- 
ing or  expelling  the  said  member,  no  record  of  the  enquiry  shall  be 
made  in  the  Minutes;  but,  if  Council,  by  a  majority  of  four-fifths 
of  those  present  at  a  meeting  especially  summoned  for  the  purpose, 
and  at  which  at  least  twelve  members  of  the  Council  are  present, 
does  find  good  reason  for  expelling  or  otherwise  disciplining  the  said 
member  on  the  ground  that  he  has  been  guilty  or  improper  conduct, 
the  Council  shall  cause  the  name  of  such  person  to  be  erased  from 
the  Register,  and  thus  expel  him  from  The  Institute;  or  otherwise 
discipline  him  at  their  discretion.  The  Secretary  shall  forthwith 
notify  the  Members  of  the  decision  of  the  Council  and  should  the 
member  be  expelled  the  Council  shall  report  such  expulsion  at  the 
next  Annual  General  Meeting." 


"  Should  the  complainant  or  defendant  be  a  member  of  Cotindl 
he  shall  not  act  as  a  Councillor  in  any  matter  affecting  the  inquiry." 

"  No  verbal  or  anonymous  complaint  against  any  Corporate  or 
Non-C<jr|X)ratc  Member  «hall  be  considered  or  acted  upon  by  CounciL" 

On  motion  of  A.  II.  Ilarkncss,  M.E.I.C,  seconded 
by  W.  A.  Bucke,  y\. M.E.I.C,  Section  32  amendment 
was  adopted. 

Section  34.  "Annual  Fees."  Amend  Sec.  34  to  read 
as  follows: — 

"The  annual  fees  payable  by  Residents  shall  be  as  follows:  — 
Members        -        -        -        -        $18.00 
Associate  Members  -       -       -         15.00 
Juniors  -        -        -        -  10.00 

Students         _        _        _        -  2.00 

Associates       -        -        -        -  18,00 

The  annual  fees  payable  by  Branch  Residents  shall  be  as  follows: — 


Members 

Associate  Members  - 
Juniors  -        -        - 
Students         - 
Associates       - 


$15.00 

13.00 

8.00 

2.00 

18.00 


The  annual  fees  payable  by  Non-Residents  shall  be  as  follows: — 


Members 

Associate  Members 
Juniors  - 
Students 
Associates 


$13.00 

11.00 

6.00 

2.00 

18.00 


Honorary  Members  shall  be  exempt  from  annual  fees." 

It  was  moved  by  Lt.-Col.  Duncan  MacPherson, 
M.E.I.C,  seconded  by  J.  E.  A.  Warner,  A.M.E.I.C,  that 
Sec.  34  amendment  be  adopted. 

It  was  moved  in  amendment  by  W.  A.  Bucke, 
A.M.E.I.C,  seconded  by  J.  B.  Challies,  M.E.I.C,  that 
this  meeting  do  not  approve  of  the  amendments  set  out 
in  Sec.  34.    The  amendment  carried. 

Ldbrary  and  House  Commiitee. 

On  motion  by  R.  O.  Wynne-Roberts,  M.E.I.C, 
seconded  by  James  Milne,  M.E.I.C,  the  Report  as 
published  in  February  Journal,  page  63,  was  adopted. 

Canadian  National  Commiitee  of  the  Electro-Technical  Commission. 

On  motion  by  J.  De  Gaspé  Beaubien,  A.M.E.I.C, 
seconded  by  S.  Blumenthal,  A.M.E.I.C,  the  Report  of 
this  Committee  as  published  in  the  February  Journal, 
page  63,  was  adopted. 

Papers  Commiitee. 

On  motion  by  E.  N.  Martin,  A.M.E.I.C,  seconded 
by  A.  H.  Harkness,  M.E.I.C,  the  Report  of  this 
Committee  as  published  in  the  February  Journal,  page 
64,  was  adopted. 

Committee  on  Policy. 

On  motion  by  J.  B.  Challies,  M.E.I.C,  seconded  by 
Willis  Chipman,  M.E.I.C,  the  progress  Report  of  the 
Committee  on  Policy  as  published  on  pages  65  and  66 
of  the  February  Journal  was  received. 

Publications  Committee. 

On  motion  by  Geoffrey  Stead,  A.M.E.I.C,  seconded 
by  H.  S.  Van  Scoyoc,  A.M.E.I.C,  the  Report  of  this 
Committee  published  on  page  66  of  the  February  Journal 
was  adopted. 

Committee  of  International  Relations. 

On  behalf  of  the  Chairman  of  this  Committee, 
H.  H.  Vaughan,  M.E.I.C,  the  Secretary  aimoimced  that 
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definite  results  had  been  achieved  by  this  Committee, 
and  that  arrangements  had  been  completed  with  the 
American  Society  of  Mechanical  Engineers  for  an  indefinite 
term  and  with  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  for  one  year  whereby  these 
Societies  had  graciously  agreed  to  provide  their  publica- 
tions to  members  of  The  Encjinecrinfj  Insiitutcatthesame 
rates  as  are  being  paid  by  members  of  the  Societies  them- 
selves. This  Report  was  received  with  considerable 
satisfaction,  and  on  motion  by  the  Secretary,  seconded 
by  C.  H.  Keefer,  M.E.I. C,  the  Report  was  adopted. 

Uniform  Sleayn  Boiler  Sj>cdJicalioiis. 

On  motion  by  James  Milne,  M.E.I.C,  seconded  by 
L.  W.  Gill,  M.E.I.C,  the  Report  was  adopted. 

Leonard  Medal. 

Your  Committee  appointed  to  judge  the  papers 
eligible  for  competition  for  the  Leonard  Medal  for  the 
year  1919  awarded  the  medal  to  E.  E.  Campbell  for  his 
paper  on  "Hidden  Creek  and  its  Operation"  presented 
to  the  Canadian  Mining  Institute.  Signed  by  H.  E.  T. 
Haultain,  John  Bonsall  Porter  and  H.  H.  Vaughan. 

Your  Committee  appointed  to  judge  the  papers 
eligible  for  competition  for  the  Leonard  medal  for  the 
year  1920  awarded  the  medal  to  J.  C.  Nichol  and  Staff 
for  their  paper  on  the  "Mining  and  Smelting  Operations 
of  the  International  Nickel  Company  of  Canada"  present- 
ed to  the  Canadian  Mining  Institute.  Signed  by  H.  E.  T. 
Haultain,  J.  B.  Porter  and  H.  H.  Vaughan. 

Plummer  Medal 

Your  Committee  appointed  to  judge  the  papers 
eligible  for  competition  for  the  Plummer  medal  do  not 
consider  that  any  paper  presented  during  the  past  year 
merits  the  award  of  this  medal  but  in  view  of  it  not 
having  been  awarded  last  year,  recommend  that  it  be 
presented  to  A.  Stansfield,  M.E.I.C,  for  his  paper  on 
"  Electrical  Furnaces  "  presented  to  The  Engineering 
Institute  of  Canada. 
Gzowski  Medal. 

Your  Committee  appointed  to  judge  the  papers 
eligible  for  competition  for  the  Gzowski  medal  awarded 
the  medal  to  R.  deL.  French,  M.E.I.C,  for  his  paper  on 
"Design  .  and  Construction  of  Reinforced  Concrete 
Covered  Reservoirs"  presented  to  The  Engineering 
Institute  of  Canada.  Signed  by  H.  H.  Vaughan,  Acting 
Committee. 

Students'  Prize. 

Your  Committee  appointed  to  judge  the  papers 
eligible  for  competition  for  the  Student's  Prize  awarded 
the  medal  to  John  R.  Dunbar,  S.E.I. C,  for  his  paper  on 
"Primary  Triangulation  of  the  Geodetic  Survey  of 
Canada"  and  desire  to  express  their  appreciation  of  the 
high  degree  of  merit  possessed  by  this  paper.  Signed  by 
H.  H.  Vaughan,  Acting  Committee. 
Prize  Report. 

On  motion  by  John  Henderson,  A. M.E.I.C,  seconded 
by  G.  A.  McCarthy,  M.E.I.C,  the  Report  of  the  Prize 
Committee  was  adopted. 

Reports   of  Branches 

Victoria  Branch.  On  motion  by  D.  O.  Lewis, 
M.E.I.C,  seconded  by  H.  K.  Dutcher,  M.E.I.C,  the 
Report  of  the  Victoria  Branch  (February  Journal,  page 
sixty-seven)  was  adopted. 


Vancouver  Branch.  On  motion  by  H.  K.  Dutcher, 
M.E.I.C.  seconded  by  L.  L.  Brown,  M.E.I.C,  the 
Report  of  the  Vancouver  Branch  (February  Journal, 
page  sixty-eight)  was  adopted. 

Calgary  Branch.  On  motion  by  Col.  J.  S.  Dennis, 
M.E.I.C-,  seconded  by  A.B.  Lambe,  A.M.E.I.C.,the  Report 
of  the  Calgary  Branch  (February  Journal,  page  sixty- 
eight)  was  adopted. 

Edmonton  Branch.  On  motion  by  John  Henderson, 
A.M.E.I.C,  seconded  by  Mr.  Learmonth,  the  Report  of 
the  Edmonton  Branch  (February  Journal,  page  seventy) 
was  adopted. 

Saskatcheivan  Branch.  On  motion  by  D.  A.  R. 
McCannell,  A.M.E.I.C,  seconded  by  A.  N.  Ball, 
A.M.E.I.C,  the  Report  of  the  Edmonton  Branch 
(February  Journal  page  seventy)  was  adopted. 

Winnipeg  Branch.  On  motion  by  H.  D.  H.  Scott, 
A.M.E.I.C,  seconded  H.  P.  Heywood,  A.M.E.I.C, 
the  Report  of  the  Winnipeg  Branch  (February  Journal, 
page  seventy-one)  was  adopted. 

Sault  Ste.  Marie  Branch.  On  motion  by  Alex. 
MacPhail,  M.E.I.C,  seconded  by  L.  M.  Jones,  M.E.I.C, 
the  Report  of  the  Sault  Ste.  Marie  Branch  (February 
Journal,  page  seventy-two)  was  adopted. 

Niagara  Peninsula  Branch.  On  motion  by  H.  L. 
Bucke,  M.E.I.C,  seconded  by  F.  W.  Clark,  A.M.E.I.C, 
the  Report  of  the  Niagara  Peninsula  Branch  (February 
Journal,  page  seventy-four)  was  adopted. 

Hamilton  Branch.  On  motion  by  A.  R.  Harmaford, 
A.M.E.I.C,  seconded  by  E.  Blake  Allan,  A.M.E.I.C,  the 
Report  of  the  Hamilton  Branch  (February  Journal, 
page  seventy-four)  was  adopted. 

Toronto  Branch.  On  motion  by  R.  O.  Wynne- 
Roberts,  M.E.I.C,  seconded  by  G.  T.  Clark,  A.M.E.I.C, 
the  Report  of  the  Toronto  Branch  (February  Journal, 
page  seventy-six)  was  adopted. 

Peterborough  Branch.  On  motion  by  R.  L.  Dobbin, 
M.E.I.C,  seconded  by  R.  B.  Rogers,  M.E.I.C,  the 
Report  of  the  Peterborough  Branch  (February  Journal, 
page  seventy-seven)  was  adopted. 

Kingston  Branch.  On  motion  by  H.  B.  R.  Craig, 
M.E.I.C,  seconded  by  L.  W.  Gill,  M.E.I.C.  the  Report 
of  the  Kingston  Branch  (February  Journal,  page  seventy- 
seven)  was  adopted. 

Ottawa  Branch.  On  motion  by  G.  B.  Dodge, 
M.E.I.C,  seconded  by  Lt.-Col.  Duncan  MacPherson, 
M.E.I.C,  the  Report  of  the  Ottawa  Branch  (February'- 
Journal,  page  seventy-eight)  was  adopted. 

Montreal  Branch.  On  motion  by  J.  DeGaspé  Beau- 
bien,  A.M.E.I.C,  seconded  by  H.  S.  Van  Scoyoc, 
A.M.E.I.C,  the  Report  of  the  Montreal  Branch  (Feb- 
ruary Journal,  page  eighty-one)  was  adopted. 

Quebec  Branch.  On  motion  by  J.  E.  Gibault, 
A.M.E.I.C,  seconded  by  S.  Blumenthal,  A.M.E.I.C,  the 
Report  of  the  Quebec  Branch  (February  Journal,  page 
eight3^-four)  was  adopted. 

St.  John  Branch.  On  motion  by  S.  C  Webb, 
A.M.E.I.C,  seconded  by  G.  Stead,  A.M.E.I.C,  the  Report 
of  the  St.  John  Branch  (February  Journal,  page  eighty- 
four)  was  adopted. 

Moncton  Branch.  On  motion  by  S.  B.  Wass, 
A.M.E.I.C,  seconded  by  F.  B.  Fripp,  A.M.E.I.C,  the 
Report  of  the  Moncton  Branch  (February  Journal,  page 
eighty-five)  was  adopted. 
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llulifnx  lininili.  Oïl  motion  liy  Mr.  Stewart,  se- 
londid  by  ("..  B.  Dodue.  M.K.I.C.  11k>  Kcjiort  of  the 
Halifax  Branch  (.February  Jounutl,  pane  eighty-live)  was 
adopted. 

Oiitinii)  Provincin]  Dirixion.  The  ReiX)rt  of  the 
Ontario  Provincial  Division  was  presented  by  A.  B. 
Lambe,  A. M.K.I.C.,  as  follows:— 

Pursuant  Id  IIk-  direction  of  By-Law  No.  63,  the  undersicned 
talic  pleasure  in  suhinittiuK  tlie  following  Rejvirt  as  the  activities  of 
that  Division  for  the  calendar  year  1920,  namely,  - 

1.  The  membersliip  of  the  Division  consists  according  to 
The  Inalititto  By-Laws  of  all  the  members  of  The  TiislUiUe  resident 
in  Ontario.  The  Executive  Committee  consists  of  the  nine  Ontario 
Councillors  and  those  honorary  Councillors,  two  in  number, 
resident  in  Ontario,  (ex-olTicio)  ;  eight  Branch  Representatives, 
(appointed);  six  representatives  of  the  non-resident  Corporate 
Members,  (elected);  and  the  past  Chairman  and  Secretary- 
treasurer  of  the  Division,  (both  ex-onicio;.  Each  month's  issue 
of  The  Journal  contains  the  detailed  personnel  of  the  complete 
Committee. 

2.  The  Executive  Committee  has  held  five  meetings  during 
the  year,  average  attendance  10.  As  the  Committee  member- 
ship has  averaged  25  during  the  year,  this  works  out  to  an  atten- 
dance factor  of  40'^f,  which  is  remarkably  good,  especially  when 
one  remembers  the  large  territory  represented  and  the  consequent 
e.\tended  travelling  entailed  by  even  the  most  central  meeting 
point. 

3.  In  addition  to  the  above  meeting  a  large  amount  of  business 
has  been  transacted  by  means  of  correspondence. 

4.  One  of  the  most  important  activities  with  which  the 
Di\asion  Executive  has  been  concerned  during  the  year  is  that  of 
Professional  Engineering  Legislation  in  the  Province  of  Ontario. 
As  Council  is  aware,  there  was  formed  late  in  1919  what  is  known 
as  the  Advisory  Conference  Committee,  consisting  of  two  repre- 
sentatives from  each  of  the  seven  professional  engineering  bodies 
in  Ontario,  namely, 

American  Institute  of  Electrical  Engineers,   Toronto  Section. 

American  Society  of  Mechanical  Engineers,  Ontario  Section. 

Association  of  Ontario  Land  Surveyors. 

Canadian  Institute  of  Mining  and  Metallurgy. 

Canadian  Society  of  Chemical  Industry. 

Engineering  Institute  of  Canada,  Ont.  Prov.  Div. 

Ontario  Association  of  Architects, 
this  Committee  being  charged  -with  the  heavy-  responsibility  of 
preparing  a  Professional  Engineering  Bill.  After  approximately 
twelve  month's  work  the  Committee  has  just  submitted  a  draft 
Act,  \vhich  draft  we  take  pleasure  in  stating  has  been  approved 
by  all  the  eight  Branches  of  The  Institute  in  Ontario,  and  this 
with  but  few  suggestions  as  to  changes.  Besides  this  our  Branches 
have  also  verj'  strongly  endorsed  the  proposal  to  have  the  Bill 
presented  to  the  forthcoming  session  of  the  Ontario  Legislature, 
if  the  otlier  constituent  bodies  also  agree  the  Bill  will  accordingly 
be  introduced,  and  it  is  sincerely  hoped  will  be  passed. 

5.  In  this  connection  we  desire  to  emphasize  that  the  Advisory 
Conference  Committee  has  not  only  proved  an  exceptionally 
good  method  of  getting  together  the  different  technical  bodies  in 
Ontario  in  connection  with  the  specific  question  for  which  it 
was  organized,  but  has  also  undoubtedly  proved  a  means  of 
promoting  an  acquaintanceship  and  good  understanding  between 
them  that  could  not  be  obtained  in  any  other  way.  We  think 
we  voice  the  opinions  of  all  our  members  in  commending  the 
principle  as  a  very  happy  method  of  considering  and  settling  any 
common  technical  proposition  or  problem. 


6.  Another  very  important  matter  to  the  Diviiiion  and  all 
its  menilKTs  was  the  Professional  Mectinu  organizwi  and  aiwluctcd 
by  the  Niagara  Branch  in  SepiemlM-r  last.  The  work  Oinnectcd 
therewith  was  very  great,  and  the  financial  rcsponsibiliticfl  were 
large,  99%  of  both  was  assumcfl  by  the  member»  of  the  Niagara 
Peninsula  Branch.  All  the  more  credit  is  due  them  when  it  is 
rememlxred  that  their  membership  is  of  necessity  not  nearly 
as  large  as  some  of  the  older  Branches. 

7.  The  Division  has  from  time  to  time  brought  forward  the 
question  of  the  remuneratif)n  of  engineers,  suggesting  that 
it  be  cmix)wcred  to  prepare  and  issue  a  salary  schedule  for  Ontario. 
However,  Omncil  decided,  and  doubtless  quite  properly  so,  that 
it  would  be  better  that  any  such  schedule  should  be  prepared  and 
issued  by  The  Inslilule  at  large,  and  that  it  should  cover 
Canada  from  coast  to  coast.  Consequently  the  Council  Com- 
mittee on  Remuneration  was  appointed,  its  report,  and  action 
thereon,  is  of  course  anxiously  awaited  by  all  members. 

8.  In  the  meantime  it  should  be  noted  as  a  matter  of 
congratulation  to  all  concerned  that  a  draft  salary  schedule  pre- 
pared by  the  Niagara  Peninsula  Branch  has  been  adopted  as  a 
standard  for  all  work  on  the  Queenston-Chippawa  development 
of  the  Hydro-Electric  Power  Commission  of  Ontario. 

9.  During  the  year  there  has  been  inaugurated  the  plan  of 
giving  a  rebate  to  any  Branch  in  connection  with  any  Journal 
advertising  which  it  may  be  successful  in  securing.  The  arrange- 
ment, which  appears  to  be  one  that  should  be  very  satisfactory 
to  all  concerned,  is  we  understand  the  outcome  of  a-  joint  sugges- 
tion of  the  general  secretary  and  our  Niagara  Peninsula  Branch. 

10.  Another  matter  that  the  Division  has  had  in  hand  during 
the  year,  on  the  initiative  of  the  Toronto  Branch,  has  been  the 
discussing  with  the  Ontario  Government  the  appointment  of 
engineers  to  those  positions  obviously  requiring  incumbents 
with  professional  engineering  experience.  The  Toronto  Branch 
have  very  kindly  undertaken  to  maintain  a  Committee  charged 
with  the  duty  of  handling  such  matters  with  the  Ontario  Govern- 
ment, so  far  it  is  functioning  very  satisfactorily  and  the  thanks 
of  all  Ontario  members  are  due  to  Toronto  for  its  trouble  in  the 
matter. 

11.  The  question  of  Di\ision  finances  has  been  a  very 
serious  problem  during  the  current  year,  first  because  the  Executive 
was  most  desirous  of  aiding  the  Niagara  Branch  in  the  financ- 
ing of  the  September  Professional  Meeting,  secondly  because 
considerable  expenditures  have  had  to  be  met  in  connection 
with  Engineering  Legislation,  and  much  larger  ones  will  face  us 
next  year.  We  sent  out  a  circular  to  our  members  in  June  of  this 
year,  inviting  subscriptions,  to  which  the  response  was  quite 
universal,  the  total  receiving  running  to  about  S575.00.  A  great 
deal  more  however  will  be  needed  next  year,  in  \iew  of  which  and 
in  \iew^  of  Council's  proposal  that  the  membership  fees  be  raised, 
we  have  made  the  suggestion  to  Council  that  a  rebate  of  50(i 
per  Ontario  Corporate  Member  be  made  to  the  Division  during 
1921.  Besides  this  we  have  asked  Council  to  pro\ide  some 
machinery  for  the  regular  financing  of  Provincial  Divisions; 
it  is  sincerely  trusted  that  that  body  will  shortly  see  its  way  clear 
towards  making  some  permanent  arrangement  that  will  be  mutually 
satisfactory  to  all  concerned. 

1 2.  Another  exceedingly  important  matter  now  before  Cound  i 
on  our  recommendation  is  the  suggestion  that  the  By-Laws  of 
The  Institute  be  changed  so  as  to  provide  that  every  Branch  be 
directly  represented  on  Council.  Under  the  present  arrangement 
the  Branches  in  any  given  district  have  all  to  vote  on  the  same 
Council  vacancy,  obviously  where  the  membership  of  one  Branch 
far  outnumbers  that  of  its  fellows  that  nominee  who  is  a  member 
of  the  larger  Branch  will  invariably  be  elected.    In  other  words. 
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under  the  present  By-Laws  the  smaller  Branches  stand  but  little 
change  of  ever  electing  one  of  their  members  to  Council,  a  con- 
dition that  is  not  satisfactory  to  either  of  the  pairs  of  Branches 
that  may  be  particularly  concerned,  besides  being  obviously  one 
that  militates  against  the  best  working  and  advancement  of 
The  Inslilute  as  a  whole.  Our  Executive  considers  that  the 
question  involves  a  most  important  principle  and  therefore  trusts 
that  it  will  not  be  long  before  the  By-Laws  are  changed  so  as 
to  meet  the  situation  satisfactorily. 

13.  Another  matter  is  that'of  the  place  of  Council  meetings. 
The  Division  Executive  feels  rather  strongly  that  it  will  be  to 
the  great  good  of  not  only  the  membership  in  Ontario,  but  to 
that  of  The  InslUule  at  large,  if  Council  could  see  its  way  clear 
to  inaugurating  the  policy  of  liaving  Council  meetings  at  regular 
intervals  at  some  point  other  than  Headquarters.  As  a  starter 
we  have  suggested  that  they  meet  at  least  once  a  year  at  some 
suitable  point  in  Ontario,  and  sincerely  trust  that  it  will  be  found 
possible  to  agree  to  our  proposal. 

14.  Lastly,  but  in  some  ways  the  most  important  questions 
of  all,  are  the  various  matters  considered  at  the  Montreal  Con- 
ference called  by  Council  in  April  last,  to  which  were  invited 
the  members  of  the  Ontario  Executive  and  Ontario  Branch 
Officers.  The  outcome  was  the  appointment  by  Council  of  a 
Committee  on  PoUcy,  which  Committee  has  in  its  hands  the 
reporting  upon  such  exceedingly  important  questions  as  The 
Institute's  lines  of  action  concerning  technical  activities;  internal 
relationships  and  local  associations;  student,  (londer-graduate) 
membership;  relations  with  other  national  societies  and  related 
organizations;  the  suggested  re-arrangement  of  the  membership 
grading;  the  changing  of  the  By-Laws  covering  the  rights  and 
privileges  of  juniors;  combination  membership  in  the  E.I.C.  and 
one  or  more  other  Canadian  or  U.  S.  professional  engineering 
organizations;  etc.,  etc.  In  due  course  Council  will  undoubtedly 
receive  a  report  from  the  above  Committee  which  will  without 
question  furnish  a  great  deal  of  food  for  thought,  and  contain 
suggestions  and  plans  of  action  that  if  followed  will  go  far  towards 
settling  the  foregoing  most  important  questions,  this  in  turn 
redounding  to  the  great  good  of  both  the  individual  member 
and  The  Institute  at  large. 

Respectfully  submitted, 

H.  B.  R.  Craig,  Chairman. 

W.  H.  MagwOOD,  Vice-Chairman. 

A.  B.  Lambe,  Secretary. 

On  motion  by  A.  B.  Lambe,  A.M.E.I.C,  seconded  by 
H.  B.  R.  Craig,  M.E.I.C,  the  Report  was  adopted. 


Nominating  Committee. 

The  following  comprises  the  Nominating  Committee 
for  the  year  1921,  being  the  nominees  of  the  various 
Branches:  Niagara  Peninsula,  H.  L.  Bucke,  M.E.LC; 
Halifax,  W.  P.  Morrison,  M.E.I.C;  Sault  Ste.  Marie, 
B.  E.  Barnhill,  M.E.I.C;  Kingston,  Alexander  MacPhail, 
M.E.I.C;  Border  Cities,  A.  E.  Eastman,  A.M.E.I.C; 
Wirmipeg.  J.  G.  LeGrand,  M.E.I.C;  Saskatchewan, 
L.  A.  Thornton,  A.M.E.I.C;  Vancouver,  H.E.C  Carry, 
M.E.I.C;  Moncton,  E.  G.  Evans,  M.E.I.C;  Edmonton, 
R.  J.  Gibb,  M.E.I.C;  Montreal,  H.  M.  Mackay,  M.E.I.C; 
and  A.  E.  Doucet,  M.E.I.C;  Quebec,  L.  C  Dupuis, 
A.M.E.I.C;  Calgarv,  F.  W.  Alexander,  M.E.I.C;  Tor- 
onto, George  T.  Clark,  A.M.E.I.C;  St.  John,  F.  G. 
Goodspeed,  M.E.I.C;  Victoria,  E.  F.  Cooke,  A.M.E.I.C; 
Hamilton,  E.  H.  Darling,  M.E.I.C;  Ottawa,  John 
Murphy,  M.E.I.C;  Peterborough,  Jas.  Mackintosh, 
A.M.E.I.C. 


Canadian  Engineering  Standards 
Report  received. 

Committee  on  Classification  and  Remuneration. 

There  was  no  official  Report  for  this  Committee,  the 
Chairman  calling  upon  the  Chairman  of  the  Committee, 
A.  H.  Harkness,  A.M.E.I.C,  to  give  an  outline  of  the 
situation.  Mr.  Harkness  gave  a  review  of  the  work  of 
this  Committee  stating  that  the  final  Report  of  the 
Council  had  been  withheld  at  the  request  of  the  Ontario 
Provincial  Division,  and  that  all  Branches  of  The  Institute 
had  been  notified. 

Officers  elected. 

The  report  of  the  Scrutineers  as  read  by  the  Secretary 
giving  the  result  of  the  ballot  showed  that  the  following 
officers  and  Members  of  Council  had  been  elected. 

President,  J.  M.  R.  Fairbairn,  M.E.I.C; 

Vice-President,   H.  G.  Acres,  M.E.I.C; 

Walter  J.  Francis,  M.E.I.C. 

Councillors: — District  No.  1,  F.  P.  Shearwood, 
M.E.I.C,  K.  B.  Thornton,  M.E.I.C;  District  No.  2, 
S.  S.  Oliver,  A.M.E.I.C;  District  No.  3,  C  C  Kirby, 
M.E.I.C;  District  No.  4,  G.  B.  Dodge,  M.E.I.C;  District 
No.  5  (three-year  term),  C  R.  Young,  M.E.I.C,  (two- 
year  term),  R.  L.  Dobbin,  M.E.I.C;  District  No.  6, 
A.  C  D.  Blanchard,  M.E.I.C,  (one-year  term),  H.  B.  R. 
Craig,  M.E.I.C;  District  No.  7,  W.  M.  Scott,  M.E.I.C; 
District  No.  8,  H.  S.  Carpenter,  A.M.E.I.C;  District 
No.  9,  S.  G.  Porter,  M.E.I.C;  District  No.  10,  H.  L. 
Johnston,  M.E.I.C. 

On  motion  by  R.  O.  Wynne- Roberts,  M.E.I.C,  second- 
ed by  John  Henderson,  A.M.E.I.C,  the  report  was  adopted. 

New  Business. 

A  cordial  invitation  to  hold  the  1922  Annual  Meeting 
at  Winnipeg  was  received  from  Ed.  Parnell,  Mayor  of 
Winnipeg,  and  from  the  Winnipeg  Board  of  Trade.  An 
invitation  was  also  received  from  the  Chairman  of  the 
Vancouver  Branch  requesting  that  the  next  Armual 
Meeting  be  held  at  Vancouver.  These  invitations  were 
referred  to  the  Council  for  action,  and  the  Secretary  was 
instructed  to  extend  the  thanks  of  The  Institute  to  the 
Mayor  and  Board  of  Trade  of  Winnipeg  and  to  the 
Vancouver  Branch,  for  their  kind  invitation. 

A  letter  of  felicitation  was  presented  from  the 
Secretary  of  the  Association  of  Canadian  Building  and 
Construction  Industries.  A  telegram  from  Vice-President 
Walter  J.  Francis,  M.E.I.C,  was  read  in  which  he  con- 
veyed regrets  at  being  vmable  to  be  present,  and  extended 
congratulations  to  the  retiring  President  and  the  newly 
elected  President.  Similar  messages  were  received  from 
George  A.  Mountain,  M.E.I.C,  and  G.  G.  Murdoch, 
M.E.I.C.  A  telegram  conveying  a  Resolution  of  the 
Pulp  and  Paper  Association  tirging  The  Institute  to  use 
its  influence  with  the  Government  towards  the  estab- 
lishment of  a  national  research  institute  was  referred  to 
the  Coimcil  for  action. 

A  lengthy  discussion  took  place  on  the  suggestion  of 
the  Ontario  Provincial  Division  that  the  membership 
grades  of  The  Institute  be  altered.  The  Chairman  of 
the  Committee  on  Policy  was  instructed  to  make  a  note 
of  the  discussion  as  an  expression  of  the  opinion  of  the 
various  members  for  consideration  in  connection  with 
his  Report  to  Council. 

The  business  of  the  meeting  being  concluded  President 
R.  A.  Ross,  M.E.I.C,  delivered  his  retiring  Presidential 
Address,  following  which  he  inaugurated  the  new  President, 
J.  M.  R.  Fairbairn,  M.E.I.C. 

President  Fairbairn  thanked  the  members  of  The  Ins- 
titute for  the  honour  conferred  upon  him  and  then  brought 
the  business  portion  of  the  meeting  to  a  conclusion. 
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Annual  Banquet,  Kinj4  Edward  Hotel 


Wi'itiu-Nday  Kvonlnit,  I''vl)ruury  2t\ii. 


At  tlio  l);iiu|U(>t  held  under  the  auspices  of  The 
EvfiiiurniKj  liisliliilf  of  Cuuiithi,  ].  M.  R.  Fairbaim, 
M.K.l.C,  cliief  engineer  of  the  C.I'.H.,  and  the  newly 
elected  inesidcnl  ol  7'/ic  IiikIHiiIc,  presided,  the  «uest  of 
honor   beiiiR   1-.    W.    Beatly,    president    of  the  C.P.H. 

Tl>e  president,  Mr.  Fairbaim,  in  proposinR  the  toast  to  "Our 
Guest,"  sairl  th:\l  railways  arc  often  s|>oki'n  of  as  the  arteries  of  a 
country,  those  veins  tluouKli  whicli  the  streams  of  commerce  flow 
throuKhout  the  land,  carrying  raw  materials  to  manufacturinR  districts 
and  distributing  finished  products  to  the  farthest  centres  of  popula- 
tion. They  have,  however,  another  most  important  function  as 
well,  in  that  they  make  possible  freedom  of  intercourse  between  peoples 
in  various  parts  of  any  country.  cncouraRinK  and  fostering  a  knowledge 
and  understanding  of  one  another,  which,  without  railway  communica- 
tion, would  be  an  impossibility.  It  has  been  part  of  our  business  as 
engineers  to  explore  for,  locate,  construct  and  finally  maintain  the 
railways  of  our  native  land,  and  in  this  way  we  have  some  claim  to 
consider  ourselves  as  the  pathfinders  of  commerce,  modem  civiliza- 
tion and  tliat  political  unity  which  has  united  the  component  parts 
of  this  great  Dominion  from  Atlantic  to  the  Pacific. 

Following  the  engineers  who  construct  a  railway  and  its  equipment 
come  the  men  who  maintain  and  operate  it,  those  who  sell  its  one 
great,  and  valuable,  product,  transportation,  as  well  as  those 
who  collect  its  funds,  pay  its  debts,  purchase  its  supplies,  keep 
its  accounts,  and  a  host  of  others,  all  of  whom  serve  the  one  great 
organization  which,  though  divided  into  so  many  departments,  having 
so  many  and  varied  duties,  has,  on  the  other  hand,  heads  to  all  those 
departments,  and  over  these  executive  officers  directing  whole  groups 
of  departments,  subsidiary  lines,  steamers,  telegraph,  express  service 
and  the  like.  These  again  are  responsible  to  \ice-presidents,  whose 
various  functions,  no  matter  how  important,  ultimately  culminate 
in  the  one  directing  head  of  every  railway,  the  president,  the  man 
who  carries  responsibility  for  the  whole  enterprise,  and  who  forms 
the  one  connecting  link  between  the  owners  and  their  property. 

E.  W.  Beatty,  in  responding  spoke  in  part  as  follows: 

"  Whatever  the  cause,  the  corporate  opportunities  for  engineers 
are  greater  to-day  than  ever,  and  in  no  place  as  great  as  the  great 
railway  systems,  one  of  the  largest  in  the  world  being,  I  understand, 
almost,  entirely  officered  by  graduates  in  engineering. 

"  The  debt  of  gratitude  which  big  Canadian  systems  owe  to  the 
engineering  profession  is  difficult  to  estimate  accurately.  The  fact  is 
that  the  Canadian  Pacific  would  never  have  pierced  the  moimtains 
without  the  assistance  of  engineers  of  the  highest  skill,  and  none  of 
the  larger  facihties  which  have  since  been  provided  would  have  been 
possible  had  not  yoiu-  profession  numbered  among  its  membership 
men  of  conspicuous  ability  and  even  genius. 

"  In  order  to  ensure  the  proper  development  of  territo-T  tributary 
to  the  company's  lines,  irrigation  works  of  great  magnitude  were 
taken  adjacent  to  Calgary  and  Lethbridge.  Th.;  construction  of  these 
systems  involved  the  completion  of  over  5  0'!0  miles  of  canals  and 
ditches,  serving  a  total  area  of  approximately  750,000  acres  of  irrigable 
land,  and  represented  in  construction  and  maintenance  an  expenditure 
of  over  $15,000,000. 

"  The  completion  of  these  systems  has  converted  what  was  other- 
wise a  semi-arid  district  into  one  of  the  most  highly  developed  and 
permanent  crop-producing  areas  of  the  Dominion. 

"Some  years  ago,  in  order  to  reduce  curvature  and  grades  and 
eliminate  four  and  one-half  miles  of  expensive  snowsheds,  it  became 
necessary  to  penetrate  the  Selkirks  under  Mount  Macdona'd,  85 
miles  west  of  Field,  at  a  point  about  5,000  feet  below  the  peak.  The 
work  was  carried  on  under  the  supervision  of  Canadian  engineers 
with  an  exactitude  that  speaks  highly  of  their  skill.  The  tunnel  is 
five  miles  in  length,  29  feet  wide,  with  maximum  height  of  24  feet. 
The  method  of  construction  was  interesting  and  unique.  The  work 
was  started  in  1914  and  the  completed  tunnel  put  in  operation  in  1916, 
the  total  time  of  construction  being  two  and  a  half  years,  and  the 
total  cost  $6,500,000. 


"  I  might  mention  two  almost  equally  interesting  but  different 
types  of  construction  which  were  undertaken  by  Canadian  engineer» 
for  the  company.  The  rebuilding  of  the  St.  Lawrence  bridge  in  1911, 
having  a  length  of  3,(i57  feet  and  two  main  spans  over  the  navigable 
channel  of  410  feet  long,  and  60  feet  alxjve  the  water  level. 

"  An  interesting  undertaking  was  the  cfinstruclion  of  the 
Lethbridge  viaduct,  a  steel  trestle  of  67  spans  on  steel  towers  and 
concrete  substructure.  Its  length  is  slightly  over  a  mile,  and  height 
over  two-thirds  of  its  length  3fX)  feet.  The  weight  of  the  steel  used 
in  its  construction  was  12,000  tons,  and  the  cost  approximately  one 
million  and  a  half. 

"  Each  one  of  these  works  was  immensely  important,  difficult  to 
carry  out,  involving  new  methods  of  construction,  and  in  each  case 
undertaken  and  carried  to  a  successful  completion  by  Canadian 
engineers. 

"  These  are  only  instances  of  the  variety  of  progress  made  by 
engineers,  but  are  indicative  of  the  tremendous  progress  made  in  the 
profession,  and  the  ability  to  meet  and  surmount  diffioJties  which  in 
earlier  years  might  easily  have  been  regarded  as  almost  insurmountable. 
"  So  much  for  the  past,  the  history  of  which  is  much  more  familiar 
to  you  than  to  me.    But  what  of  the  future? 

"  The  problems  which  Canada  has  to  face  in  the  immediate 
future  are  problems  the  solution  of  which  the  engineer  must  play 
an  important  part. 

"  I  could  dilate  at  some  length  upon  the  railway  situation  in  this 
country,  but  I  am  afraid  this  is  not  the  time  or  the  place  to  do  so. 
If  I  were  speaking  to  financial,  instead  of  civil  engineers,  it  might  be 
appropriate  to  direct  their  attention  to  some  phases  of  it  which  will 
require  grave  consideration,  but  these  matters  of  general  policy  can 
only  be  determined  in  the  light  of  our  own  experiences,  and  a  portion 
of  that  experience  we  are  now  gaining. 

"  With  an  increased  population  and  a  resumption  of  our  previous 
prosperity  under  normal  conditions,  the  solution  of  our  transportation 
difficulties  may  become  more  definitely  appreciated,  but  in  the  mean- 
time there  are  two  things  which  I  may  say  with  propriety,  and  the  first 
is  that  this  trained  intelligence  of  engineers  will  always  be  a  factor 
in  the  solving  of  this  most  difficult  question,  and  the  second  is  that 
at  the  present  time,  both  here  and  in  the  United  States,  railway  com- 
panies no  matter  what  the  complexion  of  their  stockholders  may  be, 
are  making  great  endeavours  to  capitalize  public  opinion  in  their  favour. 
I  do  not  know  of  any  period  in  our  history  when  these  efforts  were 
as  great  or  more  likely  to  meet  with  a  measure  of  success. 

"  The  one  supreme  obligation  of  railway  officers  and  executives 
to-day  is  to  convince  the  public  that  what  ever  is  humanly  possible 
to  be  done  to  bring  these  costs  down  is  being  done  by  the  companies. 
In  other  words,  costs  which  afïect  rates  are  only  going  to  be  accepted 
as  an  excuse  for  those  rates  if  they  are  costs  which  cannot  be  reduced 
by  any  act  of  the  companies  themselves.  We  owe  this  to  the  people 
who  are  paying  the  rates,  and  we  owe  it  to  ourselves,  because  real 
prosperity  is  that  which  is  obtained  by  a  free  movement  of  traffic 
under  rates  which  are  moderate. 

"  The  development  of  this  country  is  bound  to  put  upon  you  the 
responsibility  for  the  solving  of  many  problems.  The  influx  of  popula- 
tion, which  wall  be  great,  is  bound  to  provoke  a  situation  which  will 
require  the  utmost  wisdom  in  dealing  with  it. 

"  We  should  see  to  it  that  we  are  not  in  any  danger  of  repeating 
the  discreditable  slum  conditions  prevailing  in  the  Old  World  and 
some  of  the  industrial  centres  in  the  South,  conditions  which  are 
productive  of  disease  and  physical  and  moral  deterioration.  I  should 
think  the  engineering  profession  could  do  more  than  any  other  to 
advise  measures  to  deal  ^ith  this  problem.  It  means  improved 
methods  of  economical  house  construction.  It  means  good  roads  at 
moderate  cost.  It  means  a  scientific  planning  of  streets  and  parks. 
It  means  a  thousand  things  in  which  the  engineer  must  be  consulted 
and  which  only  the  skilled  engineer  can  solve. 

"As  good  Canadians,  we  wish  to  make  Canada  a  desirable  place 
in  which  to  live.  The  engineers  of  Canada  can  do  much  to  demonstrate 
to  the  incoming  immigrant  that  our  streets  are  paved  with  health  and 
happiness  and  not  merely  with  good  intentions." 
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Town  Planning  News  and  Comments 

H.  L.  Seymour,  A.M. E.I. C. 

A  Review. 

The  appearance  of  the  first  number  of  The  Jouriial 
of  the  Town  Planning  Institute  of  Canada  was  noted  in 
the  December  issue  of  The  Journal  of  The  Engineering 
Institute  of  Canada,  and  the  new  publication  was  briefly 
but  favourably  commented  on. 

This  first  number,  dated  October  1st,  is  expected 
to  be  preliminary  to  the  issue  of  an  illustrated  periodical 
which  the  Council  of  the  Town  Planning  Institute  plans 
to  have  appear  at  intervals  of  from  two  to  three  months. 
The  next  number,  it  is  understood,  is  to  be  published  in 
January  1921. 

In  looking  over  the  new  journal  one  is,  at  a  glance, 
reminded  of  the  "Literary  Digest"  as  it  appeared  in  the 
days  of  the  printer's  strike  in  New  York.  The  material 
has  been  typed  and  photographed,  being  a  pleasing  and 
excellently  executed  example  of  that  form  of  reproduction. 

The  Town  Planning  Institute  of  Canada,  though  of 
recent  origin,  evidently  intends  to  make  itself  articulate. 
This,  apart  from  the  consideration  of  the  actual  subject, 
matter  that  may  appear  in  the  publication,  would  seem 
to  be  a  point  of  primary  importance  to  other  technical 
organizations,  many  of  which  have  existed  for  years 
without  such  facility  for  the  expression  of  their  aspirations 
and  activities.  In  other  words  there  is  here  a  tangible 
proof  that  the  Town  Planning  Institute  now  with  us, 
intends  to  stay  with  us.  What  does  this  mean  to 
engineers  ? 

Between  the  architect,  who  a  few  years  ago  claimed 
that  only  to  architects,  and  in  no  way  to  engineers  and 
surveyors,  could  the  high  calling  of  town  planning  descend, 
and  the  engineer  who  with  his  more  exact  and  mathemat- 
ical mind  claims  that  town  planning  is  at  least  80% 
engineering,  there  is  a  wide  difference  of  opinion.  But 
the  Town  Planning  Institute  of  Canada  numbers  among 
it  over  100  members,  both  engineers  and  architects, — 
as  a  matter  of  fact  somewhat  more  engineers  than 
architects. 

There  are  no  doubt  engineers  who  feel  that  town 
planning  activities  might  well  be  confined  within  the 
membership  of  The  Engineering  Institute  of  Canada.  How- 
ever in  England  there  is  an  Institution  of  Civil  Engineers 
and  a  Town  Planning  Institute,  both  of  these  institutes 
doing  excellent  work.  The  Town  Planning  Institute  forms 
a  sort  of  club  or  common  meeting  ground  for  all  profes- 
sional men  interested  in  the  development  of  the  country 
along  sociological  as  well  as  economic  lines,  numbering 
among  its  members,  principalli^  of  course,  engineers, 
architects,  surveyors  and  landscape  architects.  Such  an 
institute  camiot  be  considered  a  rival  organization,  but 
rather  supplementary  to  other  technical  organizations. 
One  condition  of  membership  in  the  Town  Planning 
Institute,  as  far  as  engineers  are  concerned,  is  membership 
in  The  Engineering  Institute  of  Canada. 

The  preliminary  nvimber  of  the  Journal  of  the  Town 
Planning  Institute  furnishes  some  timely  town  plaiming 
news  as  to  Canada  and  other  countries,  an  interesting 


account  being  given  of  the  Inter- Allied  Housing  and 
Town  Planning  Conference  held  in  London,  England, 
in  June  of  last  year.  The  list  of  officers  and  members 
included  in  the  issue  is  of  particular  interest  to  engineers, 
indicating  a  membership  from  coast  to  coast,  many  of 
whom  are  engineers,  and  including  the  heads  of  our 
largest  universities,  and  other  equally  prominent  men. 

Another  item  of  interest  is  the  announcement  that 
the  President  of  the  Town  Planning  Institute,  Thomas 
Adams,  by  arrangement  between  the  Commission  of 
Conservation  and  the  Universities  is  to  lecture  on  town 
planning  before  several  of  the  more  prominent  Canadian 
Universities. 

Zoning. 

At  a  recent  meeting  of  the  Toronto  Branch  of  the 
Engineering  Institute  of  Canada  a  Committee  on  Zoning 
presented  their  Interim  Report.  This  took  the  form  of 
a  number  of  illustrated  talks.  No  recommendations  were 
made  by  the  Committee,  an  endeavour  being  made  only 
to  present  some  of  the  information  that  the  Committee 
had  collected  in  regard  to  the  subject  of  zoning.  The 
important  point  to  engineers  was  made  that  the  engineer- 
ing technical  press  is  now  giving  considerable  attention 
to  the  subject,  some  recent  articles  in  the  "Engineering 
News  Record"  being  cited. 

The  Zoning  Committee  of  the  Toronto  Branch  expect 
to  present  their  recommendations  at  a  later  date,  and 
this  should  be  of  interest  to  those  engaged  in  municipal 
work.  The  Committee  sent  out  Zoning  Questionnaires 
to  every  city  engineer  in  Canada,  and  from  the  replies 
received  it  is  evident  that  some  of  the  city  engineers 
are  already  keenly  interested  in  zoning. 


Ontario  Town  Planning  and  Housing  Conference 

Under  the  distinguished  patronage  of  the  Lieut. 
Governor  of  Ontario,  the  Town  Planning  Association 
of  South  Western  Ontario,  and  the  Town  Planning  and 
Housing  Association  of  Toronto  are,  convening  a  two 
days'  conference  to  be  held  in  Toronto  the  middle  of 
February.  The  various  Ontario  organizations  interested 
in  Town  Planning  are  being  invited  to  co-operate.  These 
include  the  Ontario  branches  or  associations  of  engineers, 
architects,  surveyors  and  town  plarmers.  Prominent 
speakers  including  several  engineers  are  to  address  the 
Conference,  and  an  exhibition  to  illustrate  the  progress  in 
Town  Planning  and  Housing,  particularly  in  Ontario,  is 
being  arranged. 

One  of  the  main  objects  of  the  Conference  is  to 
further  new  Town  Planning  legislation,  which  will 
probably  come  before  the  Provincial  House  this  session, 
and  this  proposed  legislation  will  be  discussed. 

Of  local  interest,  particularly  to  engineers,  will  be 
the  session  devoted  to  the  problems  in  planning  "Greater 
Toronto." 

A  permanent  Housing  and  Town  Planning  Conference, 
it  is  expected,  will  result  from  the  holding  of  this  Con- 
ference in  February. 
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CORRKSPONDENCE 


Binding  the  Journal 


1 


l 


Editor,  Journal: — 

It  may  ni)t  have  occurred  to  some  of  our  members 
thai  with  a  small  imiouiit  of  time,  the  1920  issues  of 
The  Journal  may  be  lx)und  in  a  convenient  volume. 
This  form  provides  a  means  of  keeping  the  parts  that 
are  of  value  and  permits  an  ease  of  access  not  found 
where  the  issues  are  filed  separately. 

In  order  to  do  away  with  unnecessary  bulk  in  the 
finished  volume  it  is  wise  to  discard  the  current  and 
advertising  matter.  To  facilitate  re-binding  care  should 
be  taken  to  preserve  the  original  formation  of  The  Journal, 
as  far  as  possible. 

There  are  several  ways  of  arranging  and  indexing 
the  issues  for  re-binding.  In  the  volume  under  considera- 
tion, they  were  kept  intact  and  were  arranged  in  their 
proper  sequence;  January  being  placed  first.  At  the 
beginning  of  each  month,  a  sheet  bearing  its  name  was 
attached.  A  type-written  index  containing  the  articles 
listed  under  the  headings  of  the  proper  months,  was 
placed  in  the  front  of  the  volume. 

Three  holes  were  punched,  spaced  two,  six,  and  ten 
inches  from  the  bottom  of  the  page  and  tliree-eighths  of 
an  inch  from  the  left-hand  edge.  A  thin  strip  of  brass, 
one-half  by  twelve  inches  correspondingly  punched,  was 
placed  on  each  side  of  the  binding  edge  and  the  whole 
pressed  firmly  together  and  held  in  place  with  split-pin 
paper  fasteners.  The  cover  which  had  been  previously 
copied  on  tracing-linen  and  printed  on  blueprint  cloth 
was  then  glued  in  place  on  the  binding.  The  resulting 
voliune  presents  The  Journal  in  a  compact  form  that  can 
be  carried  about  with  little  trouble. 

Yours  very  truly, 

J.  LeRoy  Underhill,  S.E.I.C. 


Status  of  Juniors 

January  25th,  1921. 

The  Editor,     Journal:— 

Dear  Sir, 

A  number  of  letters  have  appeared  in  "Mechanical 
Engineering",  from  time  to  time,  written  by  both 
Corporate  Members  and  Juniors  of  the  .\merican  Societj- 
of  Mechanical  Engineers  on  the  topic  of  the  status  of 
Jimiors  in  the  Society.  Most  of  those  letters  were 
strongly  in  favour  of  the  Junior  being  made  a  Corporate 
Member.  The  grounds  for  such  a  contention  were  based 
chiefly  on  two  points:  Juniors  are  the  coming  generation 
of  engineers  and  should  be  more  closely  identified  with  the 


affairs  of  the  Society;  and  during  the  war,  the  junior 
engineers  made  an  undying  name  for  themselves  in  the 
profession. 

How  much  more  truly  and  fully  does  this  apply  to 
the  young  Canadian  engineers  who  had  thrown  them- 
selves into  the  stupendous  task  three  years  earlier  and 
had  acquitted  themselves  so  creditably. 

It  would  be  extremely  interesting  to  me  to  see  some 
opinions  from  Corix;rate  Members  and  Juniors  of  The 
Inxlilulv  alike  on  this  subject,  where  there  is  considerable 
effort  being  made  to  increase  the  active  interest  of  all 
members  and  to  increase  the  memtx-rship  not  only 
amongst  engineers,  but  those  interested  in  engineering 
by  the  introduction  of  Affiliates. 

It  is  most  natural  that  Students,  Associates  and 
Affiliates  should  not  be  admitted  to  full  membership 
privileges  as  the  Student  as  a  graduate  engineer  is  an 
uncertain  quantity,  while  the  latter  two  do  not  belong 
to  the  profession;  but  is  is  different  with  the  Junior. 

Yours  truly, 

Donald  Ross-Ross,  Jr.E.I.C. 

Canadian  Consolidated  Rubber  Co.,  Ltd., 
Planning  Department. 
Montreal,  Que. 


Status  of  Subordinate  Engineers 


Editor,  Journal: — 


Jan.  19th,  1921. 


In  reply  to  your  letter  of  Jan.  15th,  I  can  only  give 
my  personal  opinion. 

The  question  submitted  by  the  Junior  member  of  the 
profession  is  as  follows: — 

"Can  you  explain  in  The  Journal  the  status  of  a 
subordinate  engineer  under  the  proposed  professional 
Act  in  Ontario.  In  my  last  position  I  was  chief  draughts- 
man with  six  men — now  just  a  cog  in  the  wheel  designing 
reinforced  concrete." 

During  the  last  one  hundred  and  fifty  years  there  has 
been  a  continual  tendencj^  to  replace  the  individual  crafts- 
man by  machinery,  and  to  standardize  manufactured 
products.  This  natural  tendency  has  now  reached  the 
profession,  and  the  majority  of  the  engineers  employed 
by  the  Public  Works  Department,  of  the  Dominion  or 
of  the  Province,  by  the  Hydro-Electric  Commission,  and 
by  the  Railways  are  now  engaged  on  a  restricted  class 
of  work.  This  is  inevitable  to  secure  economy  in  results 
and  efficiency,  but  at  the  same  time  this  development 
of  system  in  the  modern  large  office  may  smother  the 
aspirations  of  the  enterprising  young  engineer.  He  may 
by  exceptional  ability,  or  by  chance,  obtain  promotion, 
or  he  may  lose  hope,  and  drift  along,  passing  out  super- 
annuated, in  practically  the  same  position  as  when  he 
entered  the  service. 
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The  proposed  legislation  will  undoubtedly  raise  the' 
standard  of  the  profession,  even  if  nothing  be  gained  but 
legal  recognition.  \ 

I  believe,  however,  that  the  Provincial  Associations 
embracing  all  classes  of  engineers,  will  gradually  be  able 
to  secure  changes  in  the  administration  of  Departments, 
Railways,  etc.,  that  will  benefit  the  jimior  engineers. 

Under  Section  10  of  the  Ontario  Bill,  sufficient 
latitude  is  given  the  Council  to  determine  whether  an 
applicant  be  qualified  for  membership  or  not. 

An  attempt  to  protect  junior  engineers  against 
competition  of  unqualified  men,  by  an  Act  of  Pailiament, 
would,  for  obvious  reasons,  be  defeated.  We  must  trust 
the  chief  engineers,  and  their  chief  assistants,  who  will 
be  members  of  the  Association,  to  discourage  the  employ; 
ment  of  unqualified  men.  Within  a  few  years  I  aîiî 
confident  that  no  man  will  be  classed  as  an  engineer, 
who  is  not  a  college  graduate.  ^ i 

The  good  old  days  when  the  chainman  and  draughts- 
man gradually  ascended  the  ladder  of  promotion  to  the 
position  of  chief  have  passed  forever. 

Junior  engineers,  "cogs  in  the  wheel,"  may  be 
qualified,  or  they  may  not,  but  upon  the  evidence  sub- 
mitted by  the  applicant,  the  Coimcil  must  decide  each 
individual  case  on  its  merits. 

Juniors  who  have  not  the  necessary  qualifications 
for  membership  when  the  Act  comes  in  force  may  file 
their  credentials  under  Section  11,  and  at  the  termination 
of  the  necessary  period  for  qualification  may  be  admitted 
under  Section  12  without  examination,  or  they  may  be 
admitted  by  examination. 

Yours  sincerely, 

Willis  Chipman,  M.E.I.C. 


EMPLOYMENT   BUREAU 

To  make  this  department  miore  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 
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Situations  Vacant 

Mechanical  Engineer 

Graduated  Mechanical  Engineer  wanted,  preferably 
with  Pulp  and  Paper  Mill  experience,  for  large  Canadian 
Sulphite  Mill.  Please  state  age,  and  experience,  and 
enclose  copies  of  references.    Box  186. 

Engineer 

Engineer  required  to  supervise  water  distribution 
system  in  Montreal.  Must  be  experienced  water-works 
man.    Box  188. 


Mechanical  Draftsmen 

Two  mechanical  draftsmen  for  Pulp  and  Paper 
Company  in  Northern  Ontario.  Should  be  experienced 
in  piping,  machinery  layout  and  have  some  knowledge 
of  construction  detail.  Salary  about  $175.00  a  month. 
Box  189. 

Draftsmen 

Two  draftsmen  for  Pulp  and  Paper  Company  in 
Northern  Ontario,  at  $150.00  per  month.    Box  190. 

Large  Canadian  Manufacturing  Company  has  open- 
ings in  Industrial  Engineering  for  1919,  1920  and  1921 
graduates.  Successful  appHcants  would  undergo  a  course 
of  intensive  training  for  a  period  of  six  months,  during 
which  all  expense  would  be  paid.  A  sound  knowledge  of 
Industrial  and  Economical  conditions  is  essential.  Box 
191. 

The  Civil  Service  Commission  of  Canada  hereby  give  public  notice 
that  applications  will  be  received  from  persons  qualified  to  fill  the  follow- 
ing positions  in  the  Civil  Service  of  Canada: — 

Patent  Examiners 

2047.  Patent  Examiners  at  an  initial  salary  of  $2,340  per  annum, 
which  will  be  increased  upon  recommendation  for  efficient  service  at 
the  rate  of  $180  per  annum,  until  a  maximum  of  $3,420  has  been  reached. 
This  initial  salary  will  be  supplemented  by  whatever  bonus  may  be 
provided  by  law. 

Duties.  —  To  examine  applications  for  patents  of  inventions  in 
order  that  there  may  be  granted,  restricted,  or  refused  the  monopoly 
which  the  Patent  Act  provides;  to  determine  the  correctness  of  speci- 
fications, practicability,  utility,  and  novelty  of  inventions  from  the 
technical  aspect;  to  consider  the  application  for  patent  from  a  legal 
aspect;  to  report  on  such  applications  to  the  Commissioner  of  Patents; 
to  specialize  in  one  or  more  of  the  engineering  or  scientific  divisions  of 
the  work  of  the  Patent  Office;  and  to  perform  other  related  work  as 
required. 

Qualifications.  —  Graduation  in  science  from  a  tmiversity  of 
recognized  st2mding  with  specialization  in  chemistry  or  pharmacy; 
knowledge  of  chemical  processes  in  the  field  of  organic  chemistry; 
or  in  the  field  of  metallurgy  and  inorganic  chemistry;  at  least  three 
years  of  experience  as  Assistant  Patent  Examiner  or  four  years  of 
experience  in  work  of  the  same  nature  and  of  equivalent  standard; 
thorough  familiarity  with  the  practical  application  in  commercial  and 
industrial  practice  of  the  chemical  branch  of  patent  examiners'  work; 
thorough  knowledge  of  the  Patent  Act  and  a  general  knowledge  of 
patent  procedure;  ability  to  read  and  follow  complicated  plans  and 
designs;  quickness  of  perception;  good  judgment. 

Examination. — Education,  Training  and  Experience,  4;  Oral 
examination,  if  necessary  in  the  opinion  of  the  Commission,  1. 

There  is  one  vacancy  at  present  in  the  Examiners'  Division, 
Patent  and  Copyright  Office,  Ottawa. 

Instructor  in  Engineering 

2048.  An  Instructor  in  Engineering  at  the  Royal  MiUtary  College, 
Kingston,  at  an  initial  salary  of  $2,340  per  annum  which  will  be  increased 
upon  recommendation  for  efficient  service  at  the  rate  of  $120  per  annum 
until  a  maximum  of  $2,820  has  been  reached.  This  initial  salary  will 
be  supplemented  by  the  bonus  provided  by  law. 
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Duties.  --  Under  direction,  to  Rive  instruction  in  cnKinecrini;  nnd 
svirveyinK  :il  the  Roy:il  Military  ColloKe;  on  occasion  to  kivc  individual 
instniclion  to  cadets;  to  corrtîct  and  criticize  exercises;  to  prepare, 
examine,  and  rate  examination  papers;  in  some  cases  to  give  lectures; 
and  to  perfonn  other  related  work  as  reciuired. 

QiialiCiciitions.  -  Kducation  ceiuivalent  to  graduation  in  engin- 
eerinK  from  a  school  of  applied  science  of  recognized  standing;  preferably 
at  least  two  years  of  experience  in  cnHinccrinj;  desinn  or  construction 
work;  wide  theoretical  knowU(!j;e  of  the  mathematical  principles  of 
engineering;  ability  to  deal  tactfully  and  linnly  with  cadets;  good 
ix-rsonality. 

Exnmination.  — Subjects  and  Weights  as  follows:  ^  Education, 
Training  and  l-^xperiencc,  3;  Oral  Examination,  if  necessary  in  the 
opinion  of  the  Commission,  2. 

General  Directions 

Selections  for  eligible  lists  of  applicants  qualified  to  fill  similar 
vacancies  which  may  occur  in  future  may  be  made  from  the  applications 
for  these  positions. 

According  to  law,  preference  is  given  to  persons  who  have  been  on 
active  service  overseas  in  the  military  or  naval  forces  of  His  Majesty, 
or  any  of  the  Allies  of  His  Majesty,  during  the  late  war.  The  age 
limit  does  not  apply  to  persons  who  have  seen  active  service  overseas, 
but  these  candidates  must  furnish  a  certified  copy  of  their  discharge 
certificates,  or  in  the  case  of  commissioned  officers,  a  certified  statement 
of  their  military  services. 

Application  forms  properly  filled  in  must  be  filed  in  the  office  of 
the  Civil  Service  Commission  not  later  than  February  17, 1921.  Applica- 
tion fomis  may  be  obtained  from  the  office  of  the  Employment  Service 
of  Canada,  or  from  the  Secretary  of  the  Civil  Service  Commission, 
Ottawa. 

By  Order  of  the  Commission, 

W.  Foran, 
Ottawa,  January  24,  1921.  Secretary. 


Situations  Wanted 

Civil  Engineer 

Civil  engineer  A.M.E.I.C.,  34.  Open  for  engagement 
about  March  15th.  Twelve  years  experience  covering  all 
branches  of  railway  work,  power  development,  pulp  and 
paper  mill  work,  highway  construction.  Considerable 
executive  experience.  Graduate  of  leading  University. 
Box  49-P. 

Railway  Engineer 

A  Corporate  Member  of  The  Institute,  a  lieutenant- 
colonel,  at  present  chief  engineer  of  an  Eastern  Railway, 
desires  a  position  in  Canada,  railway  or  highway  work 
preferred.  Thoroughly  experienced  in  construction.  Box 
50-P. 

Civil  Engineer 

Graduate  Civil  Engineer,  A.M.E.I.C,  age  27,  six 
years  field  and  engineering  drafting  office  experience  seeks 
new  engagement  in  any  line  of  engineering  work.  Good 
draftsman.  Well  recommended.  Over  four  years  in  last 
position.    Address,  Box  50-P. 


civil  Knftlneor 

Civil  Engineer,  A.M.E.I.C,  and  graduate  land 
surveyor,  with  several  years'  experience  in  railroad 
construction  and  location  and  general  eni^ineering,  survey- 
ing and  draughting,  is  open  for  "  position.  Address, 
Box  51-P. 

Engineer 

Engineer,  Jr.E.I.C,  age  30  —  eight  years  experience 
in  civil  and  mechanical  engineering  including  three  years 
experience  as  instrumentman  —  five  years  machine  design 
■ —  layout  and  construction  of  saw  mills  —  hydraulic 
presses  —  petrol  engines  —  clerical  cable  ways.  Open  for 
position  at  once.  Salary  expected,  $200.00  per  month. 
Address,  Box  52-P. 

Graduate  Electrical  Engineer 

Graduate  electrical  engineer,  A.M.E.I.C,  with  two 
years'  testing  experience  and  five  years'  experience  in 
design  of  large  electrical  machinery  desires  a  change. 
Would  prefer  position  with  a  Pulp  &  Paper  Industry. 
Box  54-P. 


Students  available  for  employment  at  end  of 
University  session. 

Simcoe  C  Scadding,  S.E.I.C,  3rd  yr.  electrical 
engineering.     Prefers  electric  railway  work. 

Experience:  One  summer  surveying  and  one  siunrner 
machine  shop.  Address  :  Engineering  Building,  University 
of  Toronto. 

David  Bums,  third  year  electrical  power  station 
operating  desired.    Address,  Central  Y.M.C.A.,  Toronto. 

John  G.  Spotton,  S.E.I.C,  3rd  yr.  electrical.  Prefers 
Hydro-electric  Power  work. 

Experience:  20  months  mechanical  and  electrical  shop 
work.  Address:  Engineering  Building,  University  of 
Toronto. 

Ralph  M.  Hawkins,  S.E.I.C,  1st  yr.  electrical. 
Prefers  electrical  or  mechanical  work. 

Experience:  One  summer  electrician  helper  and  wiring 
inspection.  Address:  Engineering  Building,  University  of 
Toronto. 

Wm.  Thos.  A.  Bell,  S.E.I.C,  1st  yr.  mechanical. 

Experience:  One  summer  installing  water  power 
machinery.  Address:  Engineering  Building,  University 
of  Toronto, 


OBITUARIES 


I 


Alfred  T.  Tomlinson,  M.E.I.C. 

Following  an  illness  of  two  months,  the  death  occurred 
on  January  20th  of  Major  Alfred  T.  Tomlinson,  a  prom- 
inent civil  engineer,  at  his  home  in  Toronto.  He  was 
bom  in  Glen  Falls,  N.B.,  62  years  ago,  and  was  a  graduate 
of  the  Royal  Military  College,  Kingston,  served  in  the 
North-West    Rebellion,    and    ft-om    1915    to    1919   was 
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attached  to  the  Canadian  Engineers,  in  charge  of  the 
inspection  of  small-arm  ammunition  in  the  Dominion 
Arsenal. 

Following  the  North- West  Rebellion,  Major  Tomlin- 
son  became  actively  engaged  in  engineering  work  and 
assumed  responsible  charge  of  railway  construction  work 
in  Canada  and  the  United  States.  As  engineer  in  charge 
Major  Tomlinson  was  identified  with  the  construction  of 
the  Pike  Cogs  Railway,  the  Rio  Grande;  assistant  engineer 
of  the  Brooklyn  Elevated  Railway;  in  charge  of  the 
litigation  survey  of  the  Brooklyn  Elevated  Railway; 
engineer  in  charge  of  the  Metropolitan  Subway,  New 
York;  engineer  in  charge  of  the  Union  Elevated  and 
North- Western  Railways,  Chicago;  assistant  chief  en- 
gineer of  the  Boston  Elevated  Railway  and  the  con- 
struction of  the  Boston  Subway;  chief  engineer  of  J.  G. 
White  and  Co.,  builder  of  the  Interurban  Railway  from 
Rochester  to  Lockport;  the  Marion  and  Wabash  Rail- 
ways, Indiana,  and  the  Alton  and  East  St.  Louis  Railway; 
chief  engineer  of  the  hydro-electric  development  of  the 
surplus  waters  of  the  St.  Lawrence  at  Caesar,  Quebec; 
engineer  in  charge  of  140  miles  of  the  Grand  Trunk 
Pacific,  from  Woodhill  to  Saskatoon;  engineer  in  charge 
of  the  trunk  sewer  at  Edmonton;  district  engineer  of  the 
Grand  Trunk  Pacific  Railway,  in  the  construction  of 
400  miles  of  railway  in  Western  Canada,  and  chief  engin- 
eer in  charge  of  surveys  and  locations  for  proposed  railway 
from  Montreal  to  James  Bay.  Major  Tomlinson  was 
elected  M.E.LC,  in  January,  1906. 


Thomas  Fawcett,  D.T.S.,  M.E.I.C. 

Thomas  Fawcett,  D.T.S.,  M.E.LC,  died  on  Nov.  18th, 
1920.  Mr.  Fawcett  was  born  in  Yorkshire,  England,  in  1848, 
and  came  to  Canada  while  yet  quite  a  young  man.  After 
studying  at  Albert  University,  Mr.  Fawcett  was  engaged 
in  land  surveying  in  Manitoba,  and  later  in  Northern 
Ontario.  During  an  active  professional  career  dated  from 
1872,  Mr.  Fawcett  was  engaged  on  many  important 
surveys,  including  the  charge  of  director  of  surveys  in 
the  Yukon  Territory,  and  later  Survey  of  the  Fourth 
Meridian  and  survey  of  the  International  Boundary 
Westward  from  the  St.  Croix  River.  Mr.  Fawcett  was 
elected  an  Associate  Member  of  The  Institute  on  July  5th, 
1919.  The  following  tribute  is  paid  to  his  memory  by 
Otto  Klotz,  D.T.S.,  L.L.D.,  F.R.S.C.:— 

"Thomas  Fawcett  is  no  longer  with  us.  A  bleak 
November  morning  dawned  and  carried  him  across  the 
bar.  The  world  has  lost  a  man,  and  we  have  lost  a 
friend  and  counseller,  while  a  home  is  made  desolate  by 
the  absence  of  a  good  husband  and  kind  father. 

Thomas  Fawcett  had  that  rare  combination  of 
qualities  —  sterling  integrity,  indefatigable  application, 
unsullied  honor,  cheerfulness,  human  syonpathy,  devoid 
of  all  ostentation,  devotion  to  church  and  family  —  that 
give  him  an  enduring  place  in  the  hearts  of  all  who  knew 
him  or  who  came  in  contact  with  him. 

My  acquaintance  goes  back  to  the  year  1877  when 
we  both  came   to  Ottawa  to  pass  the  newly  created 


honorary  and  difficult  examination  of  Dominion  Topo- 
graphical Surveyor,  and  our  friendship  has  been  un- 
interrupted these  43  years,  although  we  have  not  been 
in  close  touch  throughout,  for  our  spheres  lay  for  years 
in  different  parts  of  Canada. 

Whatever  Mr.  Fawcett  did,  he  did  well,  whether  as 
assistant  and  serving  his  apprenticeship,  or  later  as 
surveyor  on  meridians  and  base  lines;  or  as  explorer  in 
the  wilds  of  the  Churchill  river,  or  on  the  headwaters 
of  the  English  and  Albany  rivers,  or  on  International 
Boundary  Surveys.  Of  powerful  physique,  he  shared 
with  the  strongest  of  his  men  the  burden  of  packing 
and  portaging.  It  was  in  sharing  the  hardships  of  a 
surveyor's  life  that  endeared  him  to  all  who  served 
under  him.  His  ever  cheerfulness  served  as  a  tonic  and 
inspiration  about  camp.  More  than  one  striving  young 
man  knows  the  material  helping  hand  that  was  extended 
by  Mr.  Fawcett,  whereby  a  career  was  established. 
If  need  be  he  would  apply  persuasive  power  in  a  visible 
manner  when  it  meant  the  defence  of  the  weak  or  aggres- 
sion by  a  bully. 

The  days  as  Gold  Commissioner  in  the  Yukon  were 
trjdng  days  for  him.  He  gave  of  what  was  best  in  him 
in  a  new  field.  He  cleared  the  brush,  opened  out  a  sky 
line  and  made  the  trail  easy  for  his  successor. 

The  wings  of  time  seemed  to  pass  over  him  apparently 
quite  oblivious  of  his  presence,  or  of  his  fleeting  three  score 
years  and  ten,  for  his  youthful  face  had  a  perennial 
freshness,  the  envy  as  well  as  the  joy  of  friends  old  and 
young.  His  hearty  laugh  was  infectious,  and  his  frank 
open  countenance  spoke  of  sincerity,  that  attribute  in 
man  that  is  decadent  these  days. 

We  are  all  the  better  that  Thomas  Fawcett  lived, 
and  his  memory  will  abide  with  us  as  long  as  we  tread 
this  earth." 


James  Cron  Kennedy,  M.E.I.C. 

James  Cron  Kennedy,  M.E.I.C,  died  suddenly  at 
Owen  Sound,  Ont.,  Jan.  1st.  1921.  He  was  born  at  New 
Edinburgh,  now  part  of  Ottawa  in  1853.  and  educated 
at  Owen  Sound,  Ont.  His  first  professional  work  was 
under  the  late  T.  C  Keefer,  CE.,  on  the  construction 
of  the  Ottawa  Waterworks,  after  which  he  went  to 
Toronto,  under  the  late  P.  A.  Peterson,  CE.,  on  the 
construction  of  the  Toronto  Waterworks.  Later  he  was 
town  engineer  at  Owen  Sound,  Ont.,  and  New  Glasgow, 
N.S.,  then  resident  engineer  on  the  construction  of  the 
Keewatin  Power  Go's,  dam  near  Kenora,  Ont.,  engineer- 
in-charge  of  the  construction  of  waterworks  and  sewers 
at  Hawkesbury,  Ont.,  resident  engineer  on  the  construc- 
tion of  the  Stave  Lake  Power  Go's,  hydro-electric  devel- 
opment, near  Vancouver,  B.C.  From  1911  until  1919 
he  was  interested  in  general  contracting  about  Vancouver, 
B.C.  and  Montreal.  In  1919  he  moved  to  Owen  Sound 
and  had  general  charge  of  construction  and  maintenance 
work  for  Wm.  Kennedy  &  Sons,  until  his  death. 

Mr.  Kennedy  was  elected  a  Member  of  the  Canadian 
Society  of  Civil  Engineers  on  February  14th,  1893. 
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PKRSONALS 


F.  E.  Emery.  A.M.E.I.C,  has  been  appointed  Alberta 
representative  of  The  Manitoba  Bridge  &  Iron  Works  Ltd. 


F.    S.    Rutherford,    A.M.E.I.C,    is    now    with    the 
Technical  Braiuli,  Department  of  Education,  Toronto. 


C.  D.  Norton,  A.M.E.I.C,  has  accepted  a  position 
with  tile  Riordon  Company,  Limited,  at  Mattawa,  Ont. 


H.  C  Craig,  A.M.E.I.C,  formerly  of  the  Royal  Air 
F"orce  and  late  of  the  Department  of  Railways  and  Canals, 
is  now  with  the  .Air  Board,  Ottawa,  having  been  appointed 
to  the  ix)silion  of  director  of  equipment. 

* 

S.  G.  Tackaberry,  A.M.E.I.C.  formerly  of  the  Royal 
Air  Force  and  late  of  the  Public  Works  Department, 
Ottawa,  was  recently  appointed  to  the  position  of  assistant 
director  of  equipment  under  the  Air  Board,  Ottawa. 


F.  C.  Higgins,  A.M.E.I.C,  formerly  of  the  Canadian 
Artillery  and  Royal  Air  Force,  was  appointed  early  in  1920 
to  the  position  of  Aeronautical  Intelligence  Olïicer  under 
the  Air  Board,  Ottawa. 


G.  C  Bennett,  S.E.I.C,  formerly  of  Toronto  is  now 
resident  in  Sault  Ste.  Marie,  Ont. 


D.  J.  Ludgate,  S.E.I.C.  is  now  with  the  Schroeder 
Mills  &  Timber  Company,  Pakesley  Station,  Ont. 


A.  D.  Murray,  A.M.E.I.C,  has  opened  an  office  in 
Montreal  with  a  view  to  co-operation  with  consulting 
engineers  in  connection  with  special  draughting,  etc. 


E.  L.  Miles,  M.E.I.C,  formerly  assistant  to  E.  A. 
James,  M.E.I.C,  chief  engineer  of  the  Toronto  and  York 
Roads  Commission  has  been  appointed  Superintendent  of 
Roads  for  the  County  of  Victoria,  Ont.,  with  headquarters 
at  Lindsay,  Ont. 

* 

Eben  N.  Harvie,  A.M.E.LC,  has  resigned  from  the 
Imperial  Ministry  of  Munitions  and  has  accepted  a 
position  as  agent  of  Henry  Boot  &  Sons,  on  a  housing 
scheme  in  Worcester,  England.  Mr.  Harvie  expects  to  be 
engaged  in  the  work  for  the  next  two  years. 


Thos.  C  Jepson,  A.M.E.I.C,  sailed  recently  for 
England,  and  expects  to  be  away  from  Canada  for  several 
months. 

* 

John  Murphy,  M.E.I.C.  delivered  an  address  on 
January  25th  to  the  Saint  John  Branch  on  "Ice  formation 
and  Prevention". 


L.  E.  Wilson,  M.E.I.C,  now  studying  for  his  degree 
at  Cambridge,  has  been  awarded  the  prize  for  a  lecture 
given  recently  on  "Apartment  Houses  in  Canada". 
He  is  the  first  undergraduate  to  give  such  a  lecture,  the 
honour  usually  being  kept  for  professors  and  professional 
men  high  in  their  career. 


F.  I.  Ker,  A.M.E.I.C,  has  resigned  from  the  super- 
intendency  of  the  Whelan  Pulp  and  Paper  Co.  plant  at 
Port  Alice,  B.C. 

* 

R.  S.  Stronach,  A.M.E.I.C,  has  been  appointed 
superintendent  of  the  Rocky  Mountains  Park,  Banff, 
Alberta. 


J.  A.  Wilson,  A.M.E.I.C,  formerly  Assistant  Deputy 
Minister  of  the  Naval  Department,  Ottawa,  was  appointed 
early  in  1920  to  the  Air  Board  as  General  Secretary.  This 
Department  although  one  of  the  newest  of  the  Govern- 
ment's Departments  at  Ottawa  is  by  no  means  the  least 
active,  and  has  just  completed  a  most  successful  year's 
work. 


Hew  M.  Scott,  M.E.I.C,  has  accepted  a  position 
with  Peter  Lyall  &  Sons  Construction  Co.  Ltd.,  in 
connection  with  work  on  the  Esquimault  Dry  Dock, 
Victoria,  B.C. 

* 

J.  M.  Wardle,  A.M.E.I.C,  formerly  superintendent 
of  the  Rocky  Mountains  Park,  Banff,  Alta.,  has  been 
appointed  chief  engineer.  Dominion  Parks  Branch, 
Ottawa. 

* 

N.  E.  D.  Sheppard,  A.M.E.I.C.  has  resigned  his 
position  in  the  Dominion  Water  Power  Branch  to  accept 
an  important  position  with  the  Riordon  Pulp  &  Paper 
Co.,  at  Hawkesburv. 


Captain  P.  Charton,  CroLx  de  Guerre,  A.M.E.I.C, 
has  returned  to  Montreal  after  serving  six  years  in  the 
French  army.  He  will  resume  practice  as  consulting 
engineer  with  the  firm  of  Béique  &  Charton,  Montreal. 
Captain  Charton  joined  the  French  Army  as  a  private, 
was  promoted  to  Lieutenant  in  the  Corps  of  Engineers 
in  1914,  and  in  1917  gained  the  rank  of  Captain.  During 
his  connection  wdth  the  French  Corps  of  Engineers, 
Captain  Charton  was  entrusted  with  many  important 
commissions,  including  an  appointment  as  French- Ad  joint 
to  the  chief  railway  construction  engineer  of  the  4th 
British  Army,  later  being  appointed  French-Adjoint  to 
Base  Sect.  No.  1  of  the  A.E.F.  Captain  Charton  is  a 
member  of  La  Société  des  Ingénieurs-Civils  de  France, 
and  a  member  of  the  American  Society  of  Civil  Engineers. 
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New  Chief  Engineer  for  British  Columbia 

Patrick  Philip,  A.M.E.I.C.,  has  been  appointed  chief 
engineer  of  the  Department  of  PubUc  Works  for  the 
Province  of  British  Columbia.  He  succeeds  A.  E. 
Foreman,  M.E.I.C.,  who  recently  resigned  to  go  into 
private  business  in  Vancouver. 

The  new  chief  engineer  was  born  in  Londonderry, 
Ireland,  in  1882,  and  after  a  course  in  the  Royal  Univer- 
sity of  Ireland  and  an  apprenticeship  in  civil  engineering, 
came  to  British  Columbia  in  1907,  taking  a  position  on 
the  Grand  Trunk  Pacific  Railway  near  Prince  Rupert  on 
construction  work.  In  1910  he  joined  the  staff  of  the 
city  engineer,  Vancouver,  and  during  the  construction 
period,  1910-1914,  was  employed  principally  on  paving 
work.  In  1917,  when  the  system  of  engineers  in  charge 
of  Districts  was  instituted  by  the  Public  Works  Depart- 
ment, he  was  placed  in  charge  of  the  Kamloops  and 
Lillooet  District,  and  in  1919  was  brought  back  to  the 
Coast  to  take  charge  of  the  Government  paving  program- 
me on  the  Lower  Mainland,  and  had  direct  supervision 
of  the  Pacific  Highway,  the  Ladner  Trunk  Road,  Kings- 
way,  and  the  Lulu  Island  Road,  all  of  which  were  recently 
opened  to  traffic. 

Mr.  Philip  is  also  well  known  in  professional  associa- 
tions, being  a  member  of  the  Executive  of  the  Vancouver 
Branch  of  the  E.I.C.,  and  a  member  of  the  Professional 
Engineers'  Association  of  British  Columbia.  His  diplo- 
macy, tact,  and  good  fellowship  have  gone  a  long  way 
to  make  him  popular  with  his  fellow  engineers,  with 
contractors,  and  with  the  public  generally;  and  in  the 
larger  sphere  of  influence  they  cannot  but  be  of  great 
assistance  to  him,  now  that  he  has  become  the  profes- 
sional adviser  of  the  Government  of  British  Columbia  in 
their  greatest  spending  department. 


were  issued  and  the  City  Council  decided  to  carry  out 
the  one  recommended,  at  an  expenditure  of  $8,500,000., 
but  a  general  financial  depression  set  in  after  the  Boer 
War  and  this  work  was  postponed.  When  leaving  Cape- 
town, he  received  a  large  honorarium  from  the  City 
Council  and  illuminated  addresses  etc.  from  various  public 
bodies. 


R.  O.  WYNNE-ROBERTS,  M.E.I.C. 
Chairman,  Toronto  Branch. 


Toronto  Branch  Chairman 

R.  O.  Wynne-Roberts,  M.E.I.C,  Chairman  of  the 
Toronto  Branch,  was  born  in  Liverpool  but  with  his 
parents  moved  to  Llandudno,  Wales. 

He  was  originally  trained  as  a  gas  engineer  but  later 
on  became  assistant  town  engineer  of  Llandudno.  Seven 
years  later  he  was  appointed  engineer  of  Carnarvon  and 
after  filling  several  offices  there  for  about  five  years,  he  was 
selected  out  for  over  one  himdred  and  twenty  candidates 
to  be  engineer  of  Oswestry,  Shropshire.  There  he  became 
generally  known  among  mimicipal  engineers  on  account 
of  his  work  in  connection  with  the  improvement  of  the 
water  supply  and  as  one  of  the  pioneers  in  the  development 
of  bacterial  treatment  of  sewage.  His  experimental  work 
in  this  town  attracted  the  attention  of  over  one  hundred 
deputations.  The  City  Council  of  Oswestry  accorded 
Mr.  Wynne-Roberts  public  votes  of  thanks  on  three 
occasions. 

In  1898  he  was  vmanimously  selected  by  the  Capetown 
City  Coimcil  over  seventy  candidates,  to  be  its  engineer. 
During  a  period  of  nearly  nine  years,  he  carried  out 
several  large  works  involving  an  expenditure  of  over 
$7,000,000.,  apart  from  controlling  a  large  annual  expend- 
iture. He  investigated  ten  water  schemes,  estimated  cost 
ranging  from  $1,250,000.  to  $10,000,000.    Full  reports 


Returning  to  London,  England  in  1907,  he  practised 
as  consulting  engineer  for  four  years  and  was  employed 
by  several  municipalities  in  connection  with  sewerage, 
sewage  disposal  and  several  other  works.  He  was  twice 
appointed  by  the  British  Government  (Board  of  Trade) 
as  sole  arbitrator  to  settle  important  disputes  between 
several  metropolitan  municipalities  concerning  street 
railways,  involving  expenditures  of  over  $5,000,000. 

He  came  to  Canada  in  1911  and  after  spending  several 
months  visiting  Canadian  and  American  cities,  was  retain- 
ed as  consulting  engineer  to  the  City  of  Regina,  Sask. 
He  was  also  engaged  by  the  Provincial  Government  of 
Saskatchewan  to  report  on  the  problem  of  developing 
power  from  the  lignite  coal  field.  Several  municipal 
authorities  consulted  him  with  regard  to  various  municipal 
works. 

He  came  to  Toronto  in  1915,  and  apart  from  being 
associated  with  Frank  Barber,  A.M.E.I.C.,  in  connection 
with  the  development  of  the  York  Township  Waterworks, 
involving  an  expenditure  of  $1,500,000.  up  to  date,  he 
has  also  been  engaged  by  several  municipal  authorities. 
He  is  now  a  member  of  the  Toronto  firm  of  Messrs. 
Barber,  Wynne-Roberts  and  Sejonour,  consulting  engin- 
eers. 
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Mr.  Wynne-Roberts  is  a  Mcmlier  of  the  Institution 
of  Civil  Kn^ineors;  American  StK'iety  o(  Civil  linRineers; 
Fellow  of  the  Royal  Sanitary  Institute  and  is  a  frequent 
contributor  to  tlie  press  on  a  variety  of  municipal 
subjects. 
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BRANCH  NEWS 


Victoria  Branch 


H.  M.  Bigwood,  A.M.E.I.C,  Secretary-Treasurer. 

At  the  annual  meeting  held  on  December  15th; 
Col.  A.  W.  R.  Wilby,  A.M.E.I.C.  took  the  chair, 
twenty-three  members  beinc  present. 

The  Secretary  read  the  minutes  of  the  last  regular 
meeting  which  were  adopted  as  read.  The  Chairman 
then  named  Messrs.  Icke  and  Bainbridge  as  scrutineers 
to  count  the  ballots  for  Officers  and  Executive  for  the 
year  1921. 

The  Treasurer,  E.  Davis.M.E.I.C,  here  stated  that 
owing  to  his  absence  from  town  he  had  not  been  able  to 
attend  the  previous  meeting  when  nominations  were  made, 
but  his  intention  had  been  to  resign  from  the  position  he 
was  holding,  he  wished  now  to  do  so.  The  Chairman  reply- 
ing to  Mr.  Davis  said  that  it  was  evidently  no  use  trying 
to  persuade  him  to  continue  to  act  and  while  he  was 
sorry  to  have  so  to  do,  he  would  have  to  ask  the  meeting 
to  make  fresh  nominations  for  the  position  of  Treasurer 
as  well  as  for  Chairman  which  latter  was  necessary  owing 
to  Mr.  Yarrow  being  unable  to  act. 

The  meeting  was  declared  open  for  nominations: — 

For    Chairman  — E.    G.    Marriott,    M.E.l.C.    Mr. 

Marriott  declared  elected  by  acclamation.    For  Treasurer 

—  E.  P.  Girdwood,  M.E.l.C.    Mr.  Girdwood  declared 

elected  by  acclamation. 

The  Chairman  then  called  on  the  Treasurer  to  make 
his  report  of  the  financial  position  of  the  Branch.  Mr. 
Davis  presented  his  balance  sheet,  duly  audited  showing: 

Balance,  Dec.  1,  1919 $152.56 

Receipts,  1920 319.32 

471.88 
Disbursements 412.44 

Balance  in  hand $  59.44 

Total  liquid  assets  $158.55. 

The  Balance  sheet  was  adopted  and  a  vote  of  thanks 
passed  the  Treasurer  for  his  continued  interest. 

The  Secretary,  H.  M.  Bigwood,  A.M.E.I.C,  read  his 
report  together  with  some  observations  on  the  Branch's 
work.  No  discussion  took  place,  but  it  was  carried  that 
copies  be  sent  to  all  members. 


The  scrutineers  being  still  wading  through  ballot 
papers,  the  Chairman  at  this  point  tosq  and  welcomed 
to  Victoria  and  the  Branch  H.  L.  Johnston,  A.M.E.I.C, 
who  was  to  reside  here  in  future;  he  remarked  in  a  few 
well  chosen  words  on  the  position  attained  by  Mr.  Johaston 
in  engineering  and  the  pleasure  it  was  to  extend  to  him 
the  welcome  of  the  Branch.  Mr.  Johnston  suitably 
replied,  thanking  the  Branch,  and  particularly  the 
members  present  for  their  reception  of  him. 

The  scrutineers  now  announced  the  result  of  the 
ballot  for  remaining  ofîicers  and  executive  as  follows: — 


Vice  Chairman, 

Secretary, 

Executive, 


E.  N.  Horsey,  A.M.E.I.C. 
H.  M.  Bigwood,  A.M.E.I.C. 
E.  F.  Cooke,  A.M.E.I.C. 
D.  O.  Lewis,  M.E.l.C. 
J.  B.  Holdcroft,  A.M.E.I.C 


Col.  Wilby  now  called  upon  Mr.  Marriott,  the  new 
Chairman,  to  take  the  chair,  and  in  retiring  wished  to 
thank  everyone  associated  with  him  during  his  short  terra 
of  ofïice  which  only  commenced  when  Mr.  Foreman  retired 
in  November.  He  welcomed  the  new  Chairman  and 
congratulated  him  upon  his  election,  he  was  quite  sure 
the  Branch  would  be  well  governed. 

Mr.  Marriott  took  his  place  and  thanked  the  members 
for  the  honour  shown  him.  He  was  sorry  that  Mr. 
Yarrow  had  been  unable  to  accept  the  position.  Speaking 
of  a  matter  which  had  been  discussed  previously,  the 
possibility  of  the  Branch  being  obliged  to  suspend  activ- 
ities, he  read  the  present  attendance  as  denoting  a  desire 
to  continue  and  so  asked  for  the  active  co-operation  and 
assistance  of  every  member.  He  would  do  his  best,  but 
alone  could  do  very  little. 

As  a  member  of  the  sub-committee  on  Salaries  and 
Classification  the  Chairman  stated  that  much  work  had 
been  done  and  he  hoped  that  a  report  and  proposed 
schedule  might  be  presented  at  the  next  regular  meeting. 

The  first  attempt  at  holding  a  limcheon  has  proved 
so  successful  that  it  was  moved  and  carried  that  the 
scheme  should  become  a  regular  feature  for  the  first 
Wednesday  in  every  month. 

The  Chairman  proposed  a  very  hearty  vote  of  thanks 
to  Col.  Wilby  on  behalf  of  the  Branch,  which  was  endorsed 
by  all  present.  A  vote  of  thanks  to  the  Secretary  for  his 
work  was  also  proposed  and  carried. 

After  a  general  discussion  on  papers,  visits  and  general 
policy  of  Branch,  adjournment  was  moved  and  carried  at 
9.30  p.m. 


The  members  of  the  Branch  met  at  luncheon  on 
Monday  December  27th.  at  noon  for  the  purpose  of 
wishing  Godspeed  to  D.  O.  Lewis,  M.E.l.C,  a  Past- 
Chairman  of  the  Branch,  Vice-President  of  The  Institute 
and  newly  elected  President  of  the  Association  of  Profes- 
sional Engineers  of  the  Province  of  British  Columbia. 

Mr.  Lewis,  who  occupied  the  position  of  district 
engineer  for  the  Canadian  National  Railways  on  Van- 
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couver  Island,  has  been  transferred  to  Toronto  as 
maintenance  of  way  engineer  of  the  entire  old  Canadian 
Northern  Railway  system  East  of  the  Great  Lakes. 

The  Chairman  of  the  Branch  for  the  coming  year 
presided  and  after  lunch  was  finished  called  upon  Colonel 
A.  W.  R.  Wilby,  A.M.E.LC,  to  express  on  behalf  of  the 
members,  their  appreciation  of  the  services  Mr.  Lewis  had 
rendered  to  the  profession,  and  their  regret  at  his  impend- 
ing departure.  This  duty  was  performed  in  a  very 
pleasing  manner  and  in  the  course  of  his  remarks  the 
speaker  referred  to  the  parting  guest  as  one  of  the  best 
representative  engineers,  and  one  who  had  done  much 
by  his  interest  and  support  to  benefit  the  profession 
throughout  the  province. 

E.  N.  Horsey,  A.M.E.LC,  Vice-Chairman,  endorsed 
the  remarks  of  the  previous  speaker. 

Mr.  Lewis,  replying,  thanked  everyone  for  their  good 
wishes  and  expressed  his  regret  at  leaving  British 
Columbia,  where  all  his  private  interests  were  centered, 
and  where  some  very  pleasant  years  had  been  spent. 
He  spoke  for  a  few  minutes  on  matters  affecting  the 
engineering  profession,  and  particularly  legislation.  He 
reminded  his  hearers  that  although  they  had  a  Bill  to 
regulate  the  practice  of  professional  engineering  in  the 
province,  it  rested  with  themselves  to  prove  its  worth, 
both  to  the  engineer  and  to  the  general  public. 

Concluding,  he  asked  for  continued  support  and 
active  interest  in  The  Institute,  through  the  local  branch, 
and  for  the  newly  organized  Association  of  Professional 
Engineers. 


The  regular  meeting  of  the  Branch  held  on  Wednes- 
day, Jan.  12th.  had  up  for  discussion  as  its  chief  business 
for  the  evening,  the  report  of  the  committee  on  salaries 
and  classification.  About  thirty  members  were  present 
and  an  animated  discussion  took  place,  ending  in  a  scale 
of  minimum  remuneration  being  adopted. 

It  was  decided,  upon  recommendation  of  the 
executive,  to  hold  the  next  luncheon,  previously  fixed 
for  the  first  Wednesday  in  February,  on  the  first  Saturday 
at  1  p.m.  instead.  Dr.  Plaskett,  director  of  the  Astro- 
Physical  Observatory,  Saanich,  will  be  the  speaker. 

Upon  the  conclusion  of  the  business  a  paper  upon 
"Small  Water  Powers"  was  read  by  J.  B.  Holdcroft, 
A.M.E.LC,  which  caused  some  discussion.  Powers  up 
to  1000  H.P.  were  dealt  with. 


H.  L.  Johnston,  M.E.I.C,  who  has  been  appointed 
to  succeed  D.  O.  Lewis,  M.E.I.C,  as  district  engineer  on 
Vancouver  Island  for  the  C.N.R.,  comes  from  Kamloops 
where  he  was,  since  1911  with  the  exception  of  two  years 
as  district  engineer  at  Vancouver  for  the  Provincial 
Public  Works  Dept.,  divisional  engineer  with  the  same 
railway. 


Vancouver  Branch 

J.  N.  Anderson,  A.M.E.LC,  Secretary-Treasurer. 

The  Lieutenant-Governor  in  Council  has  appointed 
the  following  gentlemen  to  the  Executive  Council  of  the 
Association  of  Professional  Engineers  of  the  Province  of 
British  Columbia: — 

Prof.  E.  G.  Matheson,  M.E.I.C,  civil  engineer, 
Vancouver,  representing  the  University  of  British  Colum- 
bia; Geo.  Wilkinson,  mining  engineer,  Victoria;  E.  A. 
Cleveland,  M.E.I.C,  civil  engineer,  Victoria;  John  Peck, 
mechanical  engineer,  New  Westminster. 

The  above,  with  the  names  which  appeared  in  the 
January  issue  of  The  Journal,  constitute  the  Executive 
Coimcil  for  the  year  1921. 


Calgary  Branch 

A.  L.  Ford,  M.E.I.C,  Secretary-Treasurer. 

The  Annual  General  Meeting  of  the  Calgary  Branch 
was  held  in  the  Board  of  Trade  rooms  on  Saturday, 
December  4th,  1920.  The  meeting  was  preceded  by  a 
luncheon  which  was  fairly  well  attended.  The  cfiief 
interest  of  the  meeting  centred  aroimd  the  two  amend- 
ments to  the  by-laws  which  were  read  and  approved  by 
the  meeting  but  which  have  to  be  voted  on  by  letter 
ballot  before  they  can  go  into  effect.  The  object  of  the 
first  of  these  amendments  is  to  change  the  date  of  the 
Annual  Meeting  from  the  first  Saturday  in  December 
to  the  fiirst  Saturday  in  March  so  that  the  incoming 
executive  will  have  the  summer  season  during  which  to 
prepare  its  program  for  the  coming  fall  and  winter  season. 
This  amendment  was  moved  by  P.  J.  Jennings,  M.E.I.C, 
and  seconded  by  A.  L.  Ford,  M.E.I.C. 

The  second  amendment  was  proposed  by  F.  H. 
Peters,  M.E.I.C,  and  seconded  by  G.  N.  Houston, 
M.E.I.C,  and  was  for  the  object  of  facilitating  the 
handling  of  applications  for  membership  or  transfer. 
It  is  proposed  to  have  the  Applications  and  Credentials 
Committee  report  to  the  Executive  Committee  which 
would  take  final  action  on  behalf  of  the  Branch,  rather 
than  having  the  Credentials  Committee  report  to  a 
general  meeting  which  would  vote  on  the  applications. 
While  the  general  feeling  of  the  meeting  was  adverse  to 
placing  this  additional  power  in  the  hands  of  the  Executive 
it  was  felt  that  the  action  was  necessary  in  order  to  avoid 
long  delays  in  handling  applications  due  to  infrequent 
general  meetings  during  the  summer  months. 

In  addition  to  the  regular  procedure  in  connection 
with  annual  meetings  the  only  other  business  before  the 
meeting  was  the  discussion  as  to  whether  or  not  the 
Calgary  Branch  should  appoint  a  committee  on  Clas- 
sification and  Remuneration  of  engineers.  This  discussion 
resulted  in  a  motion  by  Mr.  Jennings,  seconded  by 
Mr.  Craig,  that  this  meeting  should  instruct  the  executive 
to  appoint  a  committee  to  report  on  the  following  points: — 

(1)    To    establish    a    uniform    system    of   grading 
positions. 
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(2)  To  establish  a  uniformity  in  titles  with  respect 

to  duties  ix'rforincd. 

(3)  To  cstalilish  a  uniform  comix-nsation  for  posi- 

tions of  the  same  uradinR. 

(4)  To  endeavor  to  raise  the  present  inadequate 

saile  of  comiK'nsation  for  services  rendered, 
and  any  other  ]îoints  that  the  committee  wished  to  cover. 
The  Meeting  also  resolved  to  send  Mr.  Jennings  to  re- 
present the  Calgary  Branch  at  ICdmonton  at  a  meeting 
to  discuss  classification  and  renumeration.  The  following 
oHiccrs  were  elected  for  the  coming  year:— 

Chaimian  —  G.  N.  Houston,  M.E.I.C. 

Secretary-Treasurer  —  A.  L.  Ford,  M.E.I.C. 
Executive  —  F.  W.  Alexander,  M.E.I.C. 

P.  J.  Jennings,  M.E.I.C. 

R.  S.  Trowsdale.  A.M.E.I.C. 
Past  Chairmen  —  members  without  election. 

P.  Turner  Bone,  M.E.I.C. 

G.  W.  Craig,  M.E.I.C. 

After  Mr.  Houston  had  taken  the  chair  Mr.  Craig 
asked  an  expression  of  opinion  from  the  meeting  as  to 
holding  more  social  gatherings  during  the  winter.  This 
met  with  general  approval. 

At  a  meeting  of  the  Executive  held  immediately 
after  the  Annual  Meeting  the  following  standing  com- 
mittees were  appointed  : — 

Committee  on  Applications  and  Credentials:  F.  H. 
Peters,  Chairman,  A.  S.  Dawson,  A.  S.  Chapman,  B.  L. 
Thome  and  F.  W.  Alexander. 

Committee  on  Membership:  —  R.  S.  Trowsdale, 
Chairman,  G.  H.  Wh>te,  F.  E.  Emery,  A.  I.  Payne  and 
H.  E.  Read. 

Con^mittee  on  By-Laws:  — C.  C.  Richards,  Chair- 
man, A.  S.  Chapman,  J.  B.  Riddall,  V.  Meek  and  B.  L. 
Thorne. 

Program  Committee:  —  G.  W.  Craig,  Chairman, 
F.  K.  Beach,  R.  C.  Gillespie,  G.  P.  F.  Boese  and  W.  B. 
Hutchison. 

Legislation  Committee:  —  F.  H.  Peters,  Chairman, 
P.  Turner  Bone,  Wm.  Peerce,  P.  J.  Jennings  and  A.  S. 
Dawson. 

Compensation  Committee:  —  P.  J.  Jennings,  Chair- 
man, R.  C.  Gillespie,  F.  E.  Emery,  W.  J.  Gale  and  Harry 
Ingraham. 

Committee  on  Policy  to  remain  as  appointed  last 
year:  —  G.   W.   Craig,   Chairman,   A.   S.   Dawson  and 

F.  H.  Peters. 

The  auditors  appointed  were  F.  K.  Beach  and 
W.  J.  Gale. 

P.  J.  Jennings,  M.E.I.C,  tendered  his  resignation 
as  a  member  of  the  Executive  Committee  as  he  could 
not  imdertake  to  give  sufficient  time.     It  was  moved  by 

G.  W.  Craig,  M.E.I.C,  and  seconded  by  P.  Turner  Bone, 
M.E.I.C,  that  Mr.  Jennings'  resignation  be  accepted  and 
that  C  C  Richards,  A.M.E.I.C,  be  appointed  to  fill  the 
vacancy.  Mr.  Richards  accepted  the  position  on  the 
Executive  Committee  and  will  act  during  the  present 
year. 

On  December  13th  the  Executive  Committee  held 
another  meeting  at  which  there  was  a  full  turnout  of 


the  members.     At  this  meeting  there  was  a  discussion  as 

to  the  advisability  of  requesting  that  Mr.  Kdth,  secretary 
of  the  parent  Institute  make  a  trip  through  the  West 
during  the  coming  spring.  It  was  decided  to  ask  the 
other  Western  Branches  to  co-fjpcrate  with  the  Calgary 
Branch  in  placing  this  matter  before  the  parent  S<^x;iety. 
It  was  also  decided  that  there  should  be  a  general  meeting 
of  the  Branch  about  Decemlxîr  29th  to  take  the  form  of 
an  electrical  and  mechanical  demonstration  night  at  the 
City  Power  House,  refreshments  to  be  provided  and  all 
University  students  in  the  city  for  their  Christmas 
holidays  and  all  engineers  other  than  members  of  the 
Society  interested  in  mechanical  and  electrical  work  to  be 
invited.  The  Executive  also  decided  to  address  the 
Minister  of  Education  of  Alberta  asking  him  to  outline 
in  a  general  way  the  functions  which  it  is  expected  the 
Provincial  Institute  of  Technology  to  be  built  at  Calgary 

will  fullfil. 

* 

On  December  29th  the  first  general  meeting  of  the 
new  Branch  year  was  held  at  the  City  Power  House. 
The  success  attending  this  meeting  must  have  been  very 
encouraging  to  the  new  Executive. 

In  order  to  provide  an  opportunity  for  the  Calgary 
students  of  the  University  of  Alberta  to  get  in  touch 
with  The  Institute  this  meeting  was  put  on  during  the 
holidays  and  special  invitations  were  sent  to  all  the 
engineering  students  resident  in  or  near  Calgary.  Through 
the  courtesy  of  city  engineer  Craig,  chief  engineer  of 
power  house,  McCall,  and  city  electrical  engineer.  Brown, 
the  Branch  was  able  to  provide  a  suitable  evening's 
entertainment  for  the  students  and  their  other  guests, 
who  included  mechanical  and  electrical  engineers  who 
have  not  joined  The  Institute  and  members  of  the  Calgary 
Municipal  Council.  That  the  programme  met  with  the 
general  approval  of  the  mechanical  and  electrical  men  of 
the  city  was  proved  by  the  fact  that  they  constituted  the 
larger  portion  of  the  one  hundred  present  of  whom  only 
about  thirty  were  members  of  the  Branch. 

The  early  portion  of  the  evening  was  spent  in  a  tour 
of  the  plant,  each  group  of  ten  being  accompanied  by 
one  of  the  power  house  officials  who  explained  the 
automatic  stokers,  carrier  systems  and  other  special 
items  of  interest  of  the  plant.  A  particular  feature  of 
this  plant  is  the  design  of  the  fire  grates  and  arch  whereby 
the  flames  are  carried  over  and  under  the  as  yet  unbumed 
coal  drying  out  the  high  percent  of  moisture  in  the  fuel. 
In  this  was  a  very  low  grade  of  coal,  practically  slack,, 
can  be  used.  This  is  laid  down  at  the  plant  at  $2.50  per 
ton  as  compared  to  $7.67  per  ton  for  bituminous  coal. 
This  means  a  large  annual  saving  to  the  city. 

This  and  other  matters  of  interest  in  connection  with 
the  plant  were  explained  by  Mr.  McCall  in  a  short 
address  after  the  tour  had  been  completed.  He  drew 
attention  to  the  further  saving  by  the  purchase  of  hydro- 
electric power  purchased  from  the  Calgary  Power 
Company  under  an  agreement  which  allowed  the  City  to 
operate  their  steam  plant  with  a  high  power  factor. 

Mr.  Brown  who  has  charge  of  the  electrical  energy 
after  it  has  been  delivered  to  the  switchboard  gave  an 
interesting  talk  covering  the  distribution  system  from 
main  switchboard  to  consumer.    Mr.  Brown's  subject 
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was  a  purely  technical  one  but  he  handled  it  in  such  a 
manner  as  to  make  it  interesting  to  the  students. 

F.  H.  Peters,  M.E.I.C,  gave  a  short  history  of  The 
Institute,  its  aims  and  objects,  for  the  benefit  of  the 
students. 

The  new  chairman,  G.  N.  Houston,  M.E.I.C, 
expressed  the  thanks  of  the  Branch  to  our  hosts  of  the 
evening  and  then  led  the  way  to  the  refreshment  room 
which  had  been  installed  at  the  back  of  the  Power  House. 

The  incoming  Executive  had  announced  it  ast  heir 
policy  to  combine  the  social  with  the  technical  in  their 
program  and  the  success  of  their  first  venture  will 
encourage  them  in  this  course. 


Among  the  business  done  at  the  meeting  was  the 
adoption  of  the  report  of  a  Committee  presenting  a 
syllabus  for  examination  for  candidates  for  admission  to 
the  Association;  the  appointment  of  a  Committee  with 
authority  to  proceed  with  the  organization  of  a  technical 
liljrary  for  the  members  of  the  Association;  the  offer  of 
a  scholarship  to  the  Engineering  Faculty  of  the  University 
of  Manitoba,  the  details  of  same  to  be  settled  between 
Council  of  the  Association  and  the  University  authorities. 
The  meeting  also  decided  to  appoint  a  standing  committee 
to  co-operate  with  the  Engineering  Faculty  of  the 
Manitoba  University  and  to  offer  the  assistance  of  its 
members  in  every  way  possible. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

On  6th.  January  a  meeting  was  held  at  the  University 
Buildings,  W.  M.  Scott,  M.E.I.C,  in  the  chair. 

After  the  completion  of  the  routine  business  W. 
Sanford  Evans  addressed  the  meeting  on  "Transportation 
Problems".  The  speaker  dwelt  in  a  very  lucid  manner 
on  the  fundamental  conditions  which  affect  transportation 
systems  and  discussed  in  detail  the  reason  for  certain 
routes  being  more  heavily  loaded  than  others,  although 
from  a  casual  investigation  it  would  appear  that  the  other 
routes  were  more  favorable.  He  laid  particular  stress  on 
the  necessity  for  giving  full  consideration  to  all  items 
which  may  affect  the  cost  of  transportation  before  coming 
to  any  definite  conclusions  as  to  which  is  the  preferable 
route  and  showed  the  danger  of  reaching  conclusions 
upon  insufficient  data.  The  address  was  one  of  the  most 
interesting  which  the  Branch  has  had  the  opportunity  of 
listening  to  and  a  hearty  vote  of  thanks  to  the  speaker 
was  imanimously  passed  by  the  meeting. 

Owing  to  the  annual  meeting  of  the  Professional 
Engineers  of  Manitoba  being  on  the  night  of  the  next 
regular  meeting  of  The  Institute,  Jan.  20th,  1921,  it  was 
decided  to  cancel  the  regular  meeting  of  the  Branch. 


On  the  20th  January  the  annual  meeting  of  the 
Association  of  Professional  Engineers  of  the  Province  of 
Manitoba  was  held  at  the  University  Building. 

Ballots  for  the  filling  of  positions  vacated  by  three 
of  the  Council's  term  of  office  having  expired  were  counted, 
resulting  in  the  election  of: 

H.  A.  Dixon,  M.E.I.C. 
D.  A.  Ross,  M.E.I.C 
W.  M.  Scott,  M.E.I.C 

The  Council  now  consisting  of  the  following: 

M.  A.  Lyons,  M.E.I.C,  President 

P.  O'D.  Burke-Gaffney,  M.E.I.C 

J.  N.  Legrand,  M.E.I.C 

H.  A.  Dixon,  M.E.I.C 

D.  A.  Ross,  M.E.I.C. 

W.  M.  Scott,  M.E.I.C. 

G.  L.  Guy,  M.E.I.C,  Secretary 


Border  Cities  Branch 

J.  E.  Porter,  A. M.E.I.C,  Secretary-Treasurer. 

The  first  regular  monthly  meeting  of  the  Branch 
was  held  in  the  auditorium  of  the  Chamber  of  Commerce, 
Friday  evening,  January  14th. 

On  the  programme  for  the  evening  was:  1 — An  address 
by  Capt.  F.  M.  Dawson,  A.M.E.I.C,  of  the  Super  Cement 
(America)  Co.  ;  2 — Discussion  of  the  report  of  the  Advisory- 
Conference  Committee  on  Engineering  Leegislation. 

This  meeting  was  open  to  all  those  interested  in  the 
subjects  for  the  evening.  Many  engineers  imattached  to 
The  Institute  were  present. 

Capt.  Dawson  addressed  the  meeting  on  "Recent 
Researches  in  Cements",  illustrating  his  lecture  by  many 
microphotographs,  showing  the  large  percentage  of  in- 
complete hydration  of  ordinary  cements  and  the  improve- 
ment effected  by  Super  Cement. 

The  meeting  was  then  opened  for  discussion  of  the 
Advisory  Conference  Committee  report.  The  main  points 
of  the  proposed  Bill  were  outlined  by  H.  B.  R.  Craig, 
M.E.I.C.,  Chairman  of  the  Ontario  Provincial  Division, 
and  M.  E.  Brian,  A.M.E.I.C,  Branch  representative  of 
the  Provincial  Division.  It  was  imanimously  agreed 
that  the  proposed  Bill  be  fiilly  backed  by  the  Border 
Cities  Branch  and  that  active  steps  be  taken  by  the 
Branch  executive  to  carry  this  support  into  effect. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 

A  special  meeting  of  the  Executive  was  held  on 
November  the  5th  to  consider  the  questions  of  Salaries 
and  Policy.  Resolutions  were  prepared  for  submission 
to  the  Branch  Meeting  on  Remimeration  to  be  held  on 
November  the  18th. 

It  was  resolved: — 

"That  the  principle  of  more  home  rule  for  Branches 
be  endorsed." 

It  was  also  resolved: — 

"That  in  the  opinion  of  this  Executive  the  grade  of 
Member  may  advantageously  be  changed  to  that  of 
Fellow  and  the  grade  of  Associate  Member  be  changed 
to  that  of  Member." 
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It  was  also  resolved: — 

"That  ill  th(>  opinion  of  this  Fvxcculivc  the  Provincial 
Divisions  aiici  i branches  bo  ur>^c'ci  to  keep  in  close  touch 
with  Dominion,  Provincial  and  Municipal  (îovcrnments 
in  the  matter  of  apix)inling  engineers  to  public  positions 
and  commissions.' 

It  was  felt  tliat  the  metluKl  of  electing  olTicers  and 
members  of  Council  should  be  placed  on  a  broader  basis 
and 

It  was  resolved" — 

"That  copies  of  a  Resolution  to  this  effect  be  sent 
to  all  Branches." 

A  Branch  Meeting  on  Remuneration  was  held  at 
Thorold  on  Novemlx;r  the  H)th.  The  meeting  was 
addressed  by  A.  H.  Harkness,  M.E  I.C,  who  explained 
the  work  of  the  Salary  Committee.  There  was  an 
interesting  discussion  and  the  following  resolutions  were 
passed. 

Resolved  : — 

"Tliat  the  Executive  Committee  of  the  Branch 
endorse  and  recommend  for  adoption  the  classification 
of  engineers  and  the  schedule  of  salaries  set  out  on  page 
16  of  the  report  of  Engineering  Council's  Committee  on 
"Classification  and  Compensation  of  Engineers"  dated 
December  the  15th.  1919." 

Further  resolved: — 

"That  the  Executive  of  this  Branch  is  opposed  to 
the  fixing  of  salaries  for  engineers  above  the  grade  of 
Assistant  Engineer." 

Further  Resolved: — 

"That  in  the  specific  case  of  engineers  in  government 
employ,  that  the  Council  of  The  Institute  press  upon  the 
Government  the  necessity  of  revising  the  salaries  of  all 
grades  in  accordance  with  the  schedule  and  of  fixing  a 
minimimi  for  the  higher  grades." 

The  following  resolutions  were  also  passed. 

"Whereas  it  is  necessary,  as  a  first  step  in  attacking 
the  question  of  remuneration,  that  the  members  at  large 
should  be  assured  of  the  full  sympathy  and  co-operation 
of  the  Officers  and  Councillors  in  putting  forth  every 
means  at  the  disposal  of  The  Institute  towards  such  steps 
as  will  tend  to  increase  the  Remuneration  of  Engineers." 

Be  it  Resolved: — 

"That  the  Executive  Committee  of  the  Branch 
strongly  urge  upon  The  Institute  Committees  on  Remu- 
neration and  on  Policy  and  the  Council  of  The  Institute 
the  necessity  ot  requiring  every  officer  and  councillor  and 
every  officer  and  member  of  Branch  Executives  to  pledge 
themselves  fully  to  endorse  the  principle  of  The  Institute, 
using  every  means  at  his  disposal  for  bringing  about  the 
higher  standard  of  compensation  of  engineers  in  Canada, 
and  fvirther  that  they  shall  pledge  themselves  in  this 
matter  to  their  respective  Branches  on  accepting  nomina- 
tion." 

A  regular  meeting  of  the  Branch,  under  the  presidency 
of  W.  P.  Near,  M.E.I.C,  the  Branch  Chairman,  was  held 
at  the  Engineers'  Club,  Thorold,  on  the  evening  of 
December  16th.  1920,  to  hear  F.  A.  Dallyn,  A.M.E.I.C. 
provincial  sanitary  engineer,  present  a  paper  on  "A 
Metropolitan  Water  Supply  Scheme  for  the  Towns  and 
Cities  of  the  Niagara  Peninsula." 


Mr.  Dallyn  pointed  out  the  probability  of  the  Niagara 
Peninsula  containing  a  large  manufacturing  population  in 
the  future,  and  i.-mphasized  the  necessity  of  joint  action 
amongst  the  MunicipaUlies  of  the  area  to  prepare  in 
advance,  plans  for  an  adequate  water  supply.  He  present- 
ed a  very  comprehensive  reptjrt  of  his  studies  on  this 
question,  and  outUned  a  scheme  which  would  ensure  a 
safe  and  sufficient  supply  for  the  area,  and  which  would 
be  capable  of  future  expansion. 

The  paper  was  illustrated  with  a  large  number  of 
lantern  slides,  showing  vital  statistics,  water  analyses  and 
diagrams  of  the  schemes  suggested  by  Mr.  Dallyn. 

The  subject  was  of  particular  interest  to  members 
of  this  Branch,  and  an  interesting  discussion  followed,  in 
which  W.  P.  Near,  M.E.I.C,  Branch  Chairman,  and  city 
engineer  of  St.  Catharines,  Lt.-Col.  R.  W.  Leonard, 
M.E.I.C,  J.  W.  Purcell,  J.  H.  Jackson,  A.M.E.I.C.  and 
E.  P.  Johnson,  A.M.E.I.C,  took  part. 

The  meeting  passed  the  following  resolution:— 

"That  the  Executive  of  the  Branch  be  instructed  to 
take  action  towards  bringing  the  Metropolitan  Water 
Supply  Scheme  for  the  Niagara  Peninsula,  to  the  attention 
of  the  various  Municipal  Councils,  and  to  draw  their 
attention  to  the  necessity  of  taking  joint  action  in  con- 
nection therewith." 

The  Branch  Executive  Committee  held  a  meeting 
on  December  the  29th  at  which  it  was  decided  to  grant 
the  Thorold  Engineers  Club  $100.00  to  apply  on  account 
of  a  financial  arrangement  to  be  made  between  the 
Branch  and  the  Club  in  connection  with  quarters. 

A  Dance  Committee  was  appointed  and  the  sum  of 
$200.00  voted  to  the  Committee  who  were  instructed  to 
hold  an  Institute  Dance  at  Niagara  Falls,  some  time  in 
January.  It  was  not  necessarily  intended  that  the  sum 
voted  should  cover  the  total  cost  of  the  Dance. 

R.  P.  Johnson,  A.M.E.I.C,  was  appointed  to  repre- 
sent the  Branch  on  the  Executive  of  the  Ontario  Provincial 
Division  for  192L 

A  letter  was  read  from  the  Secretary  of  the  Ontario 
Provincial  Division  enclosing  a  copy  of  the  report  of  the 
Advisory  Conference  Committee  on  Legislation  for  Ontario 
and  asking  that  the  Branch  hold  a  meeting  for  the  purpose 
of  obtaining  an  expression  of  opinion  from  the  membership 
in  connection  with  the  proposed  bill.  After  considerable 
discussion  it  was  decided  that  it  would  not  be  advisable 
to  hold  a  meeting  of  the  Branch  to  consider  this  question, 
until  some  further  information  was  available.  It  was 
therefore  decided  to  instruct  the  Branch  Legislation  Com- 
mittee to  ask  for  the  following  information  from  the 
Advisory  Conference  Committee. 

1st.    If  it  is  intended  to  apply  the  act  tp  chiefs  of 

engineering  organizations  only,  and  if  so  why  ? 
2nd.  To  what  extent  will  the  proposed  legislation 

render  engineers  financially  liable  in  the  event 

of  errors  ? 
3rd.  Are  the  fundamentals  of  the  bill  satisfactory  in 

the  opinion  of  the  Committee  ? 

The  Branch  Legislation  Committee  was  further 
instructed  to  examine  the  bill  with  a  view  of  detecting 
obscure  features  of  a  fundamental  nature,  and  to  obtain 
the  intention  of  the  Advisory  Conference  Committee  from 
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one  or  more  of  the  E.I.C.  representatives  with  regard  to 
such  features,  and  to  be  in  a  position  to  advise  at  a  General 
Meeting  of  the  Branch  to  be  held  as  per  request  of  the 
Secretary  of  the  Ontario  Provincial  Division. 

A  letter  from  the  Chairman  of  The  Institute  Salary- 
Committee  was  read  in  which  it  was  explained  that 
Council  had  decided  to  defer  action  towards  adopting  a 
salary  schedule,  until  after  legislation  in  the  Province  of 
Ontario  had  been  obtained. 

A  letter  from  J.  B.  Challies,  M.E.I.C.,  re  providing 
representation  on  Council  for  the  smaller  Ontario  Branches, 
was  read  and  referred  to  the  Branch  representative  on  The 
Institute  Nomination  Committee. 

Toronto  Branch 

H.  A.  Goldman,  A.M. E.I.C,  Secretary-Treasurer 

The  first  meeting  of  the  New  Year  was  called  on 
January  6th  to  discuss  the  Proposed  Draft  Bill — "An 
Act  Respecting  Professional  Engineers,"  which  was 
presented  for  the  approval  of  the  Branch  by  members 
of  the  Advisory  Conference  Committee. 

In  presenting  the  bjll  Willis  Chipman,  M.E.l.C, 
outlined  the  development  of  the  proposed  measure. 
He  said  that  members  would  probably  not  agree  on  all 
the  details  of  the  proposed  measure  but  recommended 
that,  as  the  general  principles  were  taken  care  of,  personal 
objections  should  be  waived  and  the  bill  supported  by 
all  for  the  good  of  the  profession.  He  referred  to  the 
withdrawal  of  the  representatives  of  the  Architectural 
profession  from  the  Advisory  Conference  Committee 
and  said  that  while  their  action  was  regrettable,  yet  it 
would  place  the  matter  of  legislation  on  the  same  basis 
as  in  other  provinces. 

F.  A.  Dallyn,  A.M.E.I.C,  called  the  attention  of 
the  meeting  to  the  fact  that,  under  the  Public  Health 
Act  of  Ontario,  recognition  was  given  to  the  engineer 
as  a  professional  man.  His  position  was  recognized 
in  local  improvement.  Plans  had  to  be  prepared  by 
an  engineer. 

J.  C.  Krimrni,  A.M.E.I.C,  was  glad  to  see  that  the 
interests  of  the  younger  engineers  had  been  well  looked 
after. 

In  the  discussion  which  followed  Messrs.  C.  R. 
Young,  M.E.l.C,  H.  L.  Seymour,  A.M.E.I.C,  Wm. 
Storrie.  M.E.l.C,  Frank  Barber,  A.M.E.I.C,  G.  G. 
Powell,  M.E.l.C,  E.  M.  Proctor,  A.M.E.I.C,  A.  W. 
Connor,  A.M.E.I.C,  A.  C  Oxley,  A.M.E.I.C.  A.  B. 
Crealock,  A.M.E.I.C,  raised  points  of  doubt  regarding 
certain  clauses. 

F.  R.  Ewart,  A.M.E.I.C,  Secretary  of  the  Advisory 
Conference  Committee,  in  a  very  able  manner  answered 
all  questions  which  has  been  raised  He  thought  that 
while  the  bill  in  all  its  details  would  not  suit  everyone, 
yet  it  would  be  better  to  agree  on  something  and  try 
to  obtain  legislation  than  to  continue  as  at  present  with- 
out any  legislation  at  all. 

Peter  Gillespie,  M.E.l.C,  heartily  commended  the 
bill  and  moved,  seconded  by  F.  A.  Dallyn,  the  approval 
of  the  draft  Bill  in  its  broad  general  principles.  The 
motion  was  unanimously  carried. 


Jan.  13th — Superheaters  and  Economisers. 

F.  A.  W.  Taylor  addressed  the  Branch  on  "Super- 
heaters and  Economisers."  He  emphasized  the  economies 
to  be  secured  from  their  use  by  reason  of  the  increase 
in  efficiency  of  the  whole  plant.  As  a  measure  of  fuel 
conservation  he  advocated  the  closing  of  factories  on 
Saturdays,  as  the  cost  of  production  for  fuel  was  propor- 
tionately greater  than  that  of  any  other  period  in  the 
week. 

Jan.  20th. — Reservoirs— Illustrated 

W.  Gore,  M.E.l.C,  presented  a  very  interesting 
paper  on  "Reservoirs"  to  the  Branch.  The  speaker 
discussed  dams  of  every  type  for  impounding  reservoirs, 
and  by  slides  showed  some  of  the  existing  structures  in 
England,  France,  United  States,  Panama,  etc.  He 
emphasized  the  various  controlling  factors  in  any  proposed 
storage  scheme  for  water  supply  or  power  development, 
and  showed,  by  diagrams,  the  studies  which  have  to 
be  made  for  a  preliminary  investigation.  The  principles 
of  design  for  dams  of  all  heights  were  discussed  and  by 
reference  to  failures  which  had  occurred,  he  showed  that 
any  departure  from  the  rule  of  keeping  the  pressure 
lines  within  the  middle  third  had  almost  unvariably 
met  with  failure. 

Several  members  took  part  in  the  discussion  which 
followed. 

Policy  Committee 

E.  T.  Wilkie,  M.E.l.C,  Chairman 

The  Committee  on  Policy,  after  having  thoroughly 
discussed  the  various  questions  of  policy  submitted  to 
them,  will  in  the  near  future  present  their  report  to  the 
Branch  Executive.  This  report  will  be  based  mainly 
on  the  points  outlined  by  the  Chairman  of  the  Branch 
in  his  opening  speech  at  the  beginning  of  the  season. 


Membership  Committee 

F.  B.  Goedike,  A.M.E.I.C,  Chairman 

There  is  a  large  number  of  engineers  in  Toronto 
who  are  not  members  of  The  Institute  and  who  are  not 
giving  any  support  to  movements  which  have  for  their 
object  the  improvement  of  the  status  of  the  profession. 
In  view  of  this,  a  large  Membership  Committee  is  actively 
engaged  in  trying  to  remedy  this  state  of  affairs.  Every 
member  of  the  Branch  should  do  something  to  help 
the  work  of  this  Committee,  by  seeing  that  his  fellow 
engineer  becomes  a  member. 

Library  Committee 

A.  C  Oxley,  A.M.E.I.C,  Chairman 

This  Committee  has  been  enlarged  in  order  to  cope 
with  the  amount  of  work  ahead.  It  will  be  the  aim  of 
the  Committee  to  have  the  library  as  complete  as  possible. 
Members  have  access  to  the  library  at  all  times,  and  are 
requested  to  make  full  use  of  same. 
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KinjIt'Ston  Branch 

W.  ]'.    Wil(i(ir,   M.K.I.C,  Stcnlary-Trcaaurcr. 

i>u(k;rammk  ok  meetings 

November  1920  to  April  1921 

Tuesday,  Nov.  2nd,  8  p.m. — 

Co-operation  in  Kntrincering. 

J.  M.  Campbell,  M.E.I.C, 

Chairman- Elect 
Technical  Education. 

Alexander  Macphail,  M.E.I.C, 

Retiring  Chairman 
Tuesday,  Nov.  16th,  8  p.m. — 
Frazil  Ice. 

John  Murphy,  M.E.I.C, 
Electrical  Engineer,  Department  of 
Railways  and  Canals,  Ottawa 
Tuesday,  Dec.  7th,  4.30  p.m.— 
Density  of  Concretes. 

F.  M.  Dawson,  A.M.E.I.C, 

Monks,  Mankard  and  Dawson, 
Consulting   Engineers,    Toronto 
Tuesday,  Jan.  18th,  5  p.m. — 

Story  of  Rubber  Tyre  from  Tree  to  Blowout. 

H.  W.  NicoII, 
Educational  Director,  Goodyear 
Tyre  Co. 
Tuesday,  Feb.  1st,  8  p.m.— 

Economical  design  and  operation  of  High  Tension 
Transmission  Lines. 

W.  P.  Dobson, 
Research  Engineer,  Ontario  Hydro- 
Electric  Commission,  Toronto 
Saturday,  February  5th,  11  a.m. — 
Practical  Concrete. 

Lt.-Colonel  H.  C.  Boyden,  M.  A.S.C.E. 
Tuesday,  Feb.  15th,  S.p.m.- 
Snow  fighting. 

W.  H.  Winterrowd,  A.M.E.I.C, 
Chief  Mechanical  Engineer,  Cana- 
dian Pacific  Railway,  Montreal 

Tuesday,  March  1st,  8  p.m. — 

Some  Early  Theories  and  Practices  in  Engineering. 

D.  S.  Ellis,  A.M.E.I.C.. 

Kingston 
Tuesday,  March  15th,  8  p.m. — 

Annual  Dinner,  Kingston  Branch, 
Frontenac  Club,  Kingston. 

Branch  Officers 

1920-1921 


Chairman J.  M.  Campbell 

Vice-Chairman A.  Macphail 

Sec.-Treas W.  P.  Wilgar 

Queen's  University,  Kingston, 
Phone  1138 


Paper  und  Meclint^s  Committee 

D.  S.  Ellis.  A.M.E  I.C,  Chairman 
A.  Jackson,  A.M.IC.I.C.,  Secretary 
A.  L.  Clark,  A.E.I.C 
L.  T.  Rulledge,  A.M.E.I.C. 


Ottawa  Branch 

F.  C.  C.  Lynch,  A.E.I.C,  Secretary-Treasurer. 

Proof  of  the  ever-increasing  activities  of  the  Ottawa 
Branch  of  The  Engineering  Institute  of  Canada  was  given 
to  the  very  large  gathering  that  assembled  at  the  Univer- 
sity Club  on  Jan.  14th  for  the  engineers'  annual  meeting. 
G.  B.  Dodge,  M.E.I.C,  the  retiring  President  of  the 
Branch,  presented  a  report  which  was  received  with 
great  appreciation  and  enthusiasm  by  the  many  notable 
engineers  present.  Mr.  Dodge  stated  that  the  Branch 
had  held  six  luncheons  and  seven  evening  meetings 
during  1920  and  among  those  who  had  addressed  these 
gatherings  had  been  A.  P.  Davis,  president  of  the  American 
Society  of  Civil  Engineers,  and  R.  A.  Ross,  M.E.I.C, 
president  of  The  Engineering  Institute  of  Canada. 

The  report  further  told  how  the  protection  of  the 
public  and  of  the  engineer  by  suitable  legislation  had 
made  marked  progress  during  the  past  year,  six  of  the 
nine  provinces  had  accepted  and  passed  as  law  the  re- 
quired legislation,  and  it  was  expected,  said  Mr.  Dodge, 
that  the  year  1921  would  see  the  same  bill  pass  through 
the  Ontario  legislature  and  become  applicable  to  the 
engineering  profession  of  this  province.  The  impetus 
and  support  given  the  professional  institute  of  the  civil 
service  by  engineers  has  resulted  in  the  launching  with 
excellent  success  of  an  organization  which  has  a  field  of 
utility  as  wide  as  it  is  important. 

Touching  upon  the  financial  standing  of  the  Branch, 
it  was  shown  that  the  monetarj^  status  of  Ottawa  center 
was  extremely  sound.  The  treasurer's  report  showed  a 
substantial  surplus.  The  membership  roll  has  now  reach- 
ed 334,  representing  an  increase  of  19  during  the  past  12 
months.  The  library,  that  now  boasts  of  over  800 
volumes  on  engineering  matters  alone,  has  been  greatly 
used  and  the  privilege  that  had  been  extended  to  anyone 
interested  to  consult  the  books  had  shown  it  to  be  a  good 
scheme. 

The  Chairman's  remarks  to  the  effect  that  the  local 
press  had  faithfully  and  regularly  reported  the  acti\-ities 
of  the  Branch  were  greeted  with  much  applause  and  a 
motion  was  unanimously  adopted  thanking  The  Ottawa 
Citizen  for  courteously  opening  its  colimms  for  this 
purpose. 

The  officers  elected  for  the  ensuing  year  were  as 
follows:  Chairman,  C  P.  Edwards,  O.B.E.,  A.M.E.I.C, 
director  of  radiotelegraphs,  Naval  department;  secretary- 
treasurer,  F.  C  C.  Lynch,  A.E.I.C,  superintendent 
Natural  Resources  Branch,  Interior  department  ;  Executive 
Committee,  K.  M.  Cameron,  A.M.E.I.C,  assistant  chief 
engineer,  Department  of  Public  Works;  O.  S.  Finnie, 
A.M.E.I.C,  mining  engineer.  Mining,  Lands  and  Yukon 
Branch,  Department  of  Interior;  A.  Ferguson,  M.E.I.C, 
inspecting  engineer,  Department  Railways  and  Canals  ; 
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M.  F.  Cochrane,  A.M.E.I.C.,  hydro  engineer,  Dominion 
Waterpowers  branch;  J.  E.  Brown,  M.E.I.C,  superintend- 
end.  City  Hydro-Electric. 

1921  Activities 

The  new  Chairman,  in  outlining  the  activities  for  the 
ensuing  year,  announced  the  "Engineers'  Ball,"  which 
has  been  arranged  to  take  place  under  the  distinguished 
patronage  of  Their  Excellencies  the  Governor  General 
and  the  Duchess  of  Devonshire  at  the  Chateau  Laurier 
on  Jan.  26.  Commander  Edwards  further  intimated 
that  two  papers  of  special  public  interest  were  to  be  read 
during  the  near  future.  One  on  "Ship  Propulsion"  was 
to  be  read  by  Engineer  Commander  T.  C.  Phillips,  R.C.N., 
and  the  second,  which  was  to  be  the  annual  popular 
lecture,  was  to  be  delivered  by  Colonel  Steadman,  chief 
technical  adviser  of  the  Air  Board,  and  the  subject 
arranged  was  relative  to  the  aeroplane.  Both  papers 
are  to  be  illustrated  by  slides  and  moving  pictures,  and 
the  attendance  of  the  general  public  was  to  be  invited, 

A  Well  Deserved  Honour 

The  honour  conferred  on  Commander  Charles  P. 
Edwards,  O.B.E.,  A.M.E.LC,  in  his  election  to  the 
chief  post  of  the  Ottawa  Branch  of  The  Institute 
Engineers  is  a  well-deserved  one.    Commander  Edwards, 


Commander  CHARLES  P.  EDWARDS, 
O.B.E.,  A.M.E.I.C. 

although  a  Welshman  by  birth,  has  lived  in  this  cotmtry 
for  many  years  and  married  in  1911  an  Ottawa  girl,  Miss 
Ethel  Dickieson.  The  new  Chairman  has  devoted  over 
11  years  to  the  work  of  the  Dominion  radio  service  and 
the  present  high  standard  and  splendid  efficiency  of  this 
department  is  due  to  the  tmtiring  energies  of  this  officer. 
Prior  to  his  appointment  in  the  government  service. 
Commander  Edwards  was  technical  adviser  on  the  staff 
of  Signor  Marconi,  both  in  Europe  and  on  this  continent. 


In  1912  he  was  appointed  Canadian  delegate  to  the 
International  Radio  Conference  and  in  1920  he  went  to 
Washington  as  British  delegate  to  the  International  Com- 
munication Conference.  During  the  war  Commander 
Edwards  was  in  charge  of  the  radio  work  of  the  country, 
and  in  return  for  the  splendid  results  obtained  through 
his  devotion  to  duty  the  Order  of  the  British  Empire  was 
conferred  upon  him. 

C.  P.  Edwards,  O.B.E.,  A.M.I.E.,  Director  of 
Radiotelegraphs,  Naval  Service,  was  one  of  the  British 
Delegates  to  the  Preliminary  International  Conference  on 
Electrical  Communications,  which  has  just  completed  its 
sittings  at  Washington.  The  five  aUied  powers.  Great 
Britain,  France,  United  States,  Italy  and  Japan  were 
represented. 

The  subjects  dealt  with  by  the  Convention  were  the 
allocation  of  the  cables  captured  from  Germany  during 
the  war;  the  preparation  of  a  draft  of  the  International 
Telegraph  and  Radiotelegraph  Conventions  for  the  next 
International  Conference;  and  a  general  discussion  of  the 
world's  facilities  for  telegraphic  commimication  and  im- 
provements thereto. 

Canada  is  deeply  interested  in  the  cable  situation 
since  one  of  the  captured  German  Atlantic  cables  was 
cut  600  miles  from  New  York  and  also  in  the  English 
channel,  one  end  being  diverted  into  Halifax,  N.S.,  and 
the  other  end  into  Penzance,  England.  This  cable  is  now 
operated  by  the  British  Government  and  forms  the  final 
link  in  the  Imperial  chain  from  England  to  Australia. 
The  matter  of  international  law  with  regard  to  telegraphy 
and  the  standardization  of  cable  landing  rights  and 
licenses  was  the  subject  of  considerable  discussion.  The 
report  of  the  Conference  is  now  in  course  of  preparation, 
but  has  not  yet  been  published. 


Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  Branch  meeting  in  the  year  1921  was  held 
on  January  7th,  vrith  Frederick  B.  Brown,  M.E.I.C., 
presiding.  The  speaker  of  the  evening  was  Charles  F. 
Crandall,  Managing  Editor  of  the  Montreal  Daily  Star, 
who  gave  an  address  of  unusual  interest,  enlightened  with 
many  humorous  comments.  After  referring  to  the  many 
delusions  about  newspaper  publication  in  the  mind  of  the 
general  public,  the  speaker  traced  the  history  of  news 
dissemination  from  the  days  of  the  cave  men,  through 
Roman  and  Chinese  developments,  and  later  to  the 
introduction  of  printing  in  Venice  in  1450.  In  the  early 
days  freedom  of  opinion  was  a  crime  and  it  was  not  until 
1811  that  the  legal  principles  which  made  modem 
journalism  possible  was  established,  namely,  that  the 
truth  published  in  good  faith  and  in  the  public  interest 
without  personal  spite  or' malice  is  not  libellous.  In  the 
early  days  there  was  no  systematic  method  of  news 
gathering  of  more  than  the  intimate  locality,  and  the 
speaker  then  described  the  development  of  the  telegraph, 
and  subsequent  growth  of  the  press  agencies.  In  Canada 
every  newspaper  is  a  member  of  the  Canadian  Press  and 
receives  a  combined  service  of  Canadian  and  foreign  news. 
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in  rotiini  for  a  price  based  iiix>ii  llu-  ix>puIalion  of  the 
area  served  by  each  individual  paix-r.  For  foreign  news 
the  Canadian  Press  at  present  deiXMids  ujion  tiie  American 
Associated  Press,  a  system  wliicli  the  six-aker  dejirecated 
on  the  grounds  that  it  does  not  always  carry  the  news 
that  is  wanted  in  Canada.  In  conclusion  Mr.  Crandall 
descril)ed  tht"  methods  of  transmission  of  news  all  over 
the  world  and  the  receiving  and  handlinjî  of  it  at  the 
newspaper  ollices. 

The  address  was  preceded  and  followed  by  motion 
pictures  loaned  by  the  Laurent  if  le  Comi)any,  and  by  the 
Canadian  Pacific  Rail  was-,  the  former  showing'  lo,t;-drivinR 
and  realTorestation,  while  the  latter  were  mainly  of  the 
scenic  variety. 

On  January  13th,  G.  H.  Greenfield  addressed  the 
Branch  on  "Fire  Prevention  -The  Engineer's  Part". 
After  describing  many  of  the  common  structural  defects 
tending  to  assist  tires,  the  speaker  dealt  with  the  need 
for  very  careful  preparation  of  the  plans  for  new  towns 
and  villages  as  regards  water  supply,  width  of  streets,  etc. 
and  pro\ision  at  the  outset  of  proix^r  by-laws  establishing 
fire  limits  and  building  regulations,  also  dealing  specifically 
with  the  required  class  of  buildings  for  certain  occupancies. 
It  was  pointed  out  that  there  are  many  manufacturing 
processes  going  on,  and  buildings  used  for  such  purposes 
as  garages  where  the  structure  is  entirely  unsuited  to  the 
class  of  work  or  occupancy,  a  procedure  constituting  a 
continuous  menace  both  to  the  individual  and  to  the 
community. 

The  speaker  then  dealt  with  the  process  of  evolving 
a  fire  insurance  rate  on  a  building.  The  first  item  being 
the  adoption  of  a  standard  or  ideal  practical  condition 
of  a  standard  building  in  a  standard  city,  or  environment, 
which  requires  certain  first  class  conditions,  such  as  high 
grade  water  supply,  efficient  fire  and  police  departments, 
good  fire  alarm  system,  and  also  good  building  and  fire 
prevention  by-laws.  A  sj'stem  of  debits  and  credits  was 
then  described  depending  on  whether  the  building  to  be 
insured  was  above  or  below  the  pre-determined  standard. 

As  regards  individual  buildings  the  burden  for  poor 
construction  involving  fire  hazards  is  apparently  purely 
private  as  regards  penalization  by  high  insurance  rates. 
Actually,  however,  the  "Fire  Tax"  is  distributed  over  the 
entire  population  of  the  country  and  exists  as  a  small 
partially  removable  charge  in  the  cost  of  every  community. 
Reference  was  made  to  the  amendment  of  the  criminal 
code  respecting  fire  prevention  and  how  a  person  is  now 
criminally  liable  if  loss  of  property  or  life  occurs  through 
a  fire  originating  on  his  premises  and  it  can  be  proved 

»that  the  owner  or  person  responsible  had  failed  to  obey 
the  requirements  of  any  law  intended  to  prevent  fires, 
and  which  fire  would  not  have  occurred  if  such  law  had 
been  observed.    The  work  of  the  National  Fire  Protection 

I  Association  was  then  outlined,  the  speaker  explaining  how 
the  various  technical  committees  evolved  the  different 
insurance  regulations  for  dealing  with  all  classes  of  fire 
hazards,  and  dealing  with  all  regulations  from  the  safe 
handling  and  storage  of  gasoline  to  the  specifications  for 
a  fire  safe  apartment  or  tenement  house. 

The  discussion  was  aptly  opened  by  Colonel  Gaudet, 
M.E.LC,  Director  of  Public  Safety  of  the  City  of  Mon- 
treal, who  drew  attention  to  the  fact  that  the  lack  of 


limit  upon  the  amount  of  insurance  obtainable  af;ainst 
fire  loss  was  an  inducement  for  unscrupulous  persons  to 
cause  fires,  esix;cially  in  these  days  of  depreciated  values 
of  st(Kks.  He  als(j  recommended  the  formation  of  a 
board  similar  to  the  Hoard  of  Railway  Commissioners  to 
which  disputes  regarding  fixed  insurance  rates  for  cities 
or  districts  might  be  taken.  He  thought  that  jxîrhaps 
at  present  associated  insurance  companies  possessed  Uxi 
autocratic  i^owers  in  this  respect. 

On  January  20th,  a  very  interesting  paper  was  read 
by  S.  C.  Ells,  A. M.E.LC,  Mining  Engineer,  Department 
of  Mines,  Ottawa,  on  the  "Bituminous  Sands  of  Alberta" 
following  which  there  was  a  general  discussion  in  which 
a  large  number  of  those  present  t(X)k  part.  The  paper 
was  preceded  by  a  discussion  by  Branch  members  on  the 
proposed  change  in  Section  34  of  The  Inatitute  by-laws, 
and  it  was  resolved  that  the  word  "Residents"  in  the  first 
paragraph  be  changed  to  "Montreal  Branch  Members", 
and  also  that  the  Montreal  Branch  suggest  to  Council 
that  the  fees  of  The  Inntitule  be  not  raised  this  year,  and 
that  a  Committee  be  appointed  to  study  the  whole 
question. 


St.  John  Branch 

Annual  Meeting  of  the  Association  of  Professional  Engineers 
of  the  Province  of  New  Brunswick. 

The  Annual  Meeting  of  the  Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick  was  held  in 
the  Board  of  Trade  Rooms  in  St.  John  on  January  14th., 

C.  C.  Kirby,  M.E.LC,  presided.  There  was  a  large  and 
representative  attendance  of  members  from  all  over  the 
province. 

J.  A.  W.  Waring,  A.M.E.LC,  Secretary-Treasurer, 
read  the  minutes  of  the  last  Meeting  and  the  Secretary- 
Treasurer's  report  for  the  year  ending  Dec.  31st.  1920. 
The  report  showed  a  net  balance  on  hand  of  $1015.06. 
Mr.  Kirby  reported  on  the  activities  of  the  Council  since 
the  last  meeting.    These  several  reports  were  adopted. 

The  scrutineers  reported  the  result  of  the  election 
to  be  as  follows:  — President,  C  C  Kirby,  M.E.LC, 
St.  John,  N.B.;  Vice-President,  W.  A.  Duff,  M.E.LC, 
Moncton,  N.B.;  Councillor  for  St.  John  District,  F.  P. 
Vaughan,  M.E.LC;  Moncton  District,  K.  S.  Pickard, 
A.M.E.LC,  Sackville,  N.B.  The  meeting  elected  the 
following  further  committees:  —  Auditors,  F.  G.  Good- 
speed,  M.E.LC...  and  G.  S.  Macdonald,  A.M.E.LC; 
Nominating  Committees-  —  St.  John  District,  G.  G.  Hare, 
M.E.LC,  and  A.  G.  Tapley,  A.M.E.LC;  Moncton 
District,  H.  J.  Grudge,  A.M.E.LC,  and  J.  A.  Ellis. 
Fredericton  District:  — C  A.  McVey,  A.M.E.LC,  and 

D.  W.  Burpee,  M.E.LC;  Chatham  District  (to  be  ap- 
pointed by  the  chair). 

Matters  dealing  with  the  enforcement  of  the  Act 
throughout  the  Province,  the  progress  of  legislation  in 
other  Provinces,  registration,  seals,  certificates,  etc.  were 
discussed. 

The  meeting  adjourned  at  6.00  p.m.  to  Bond's 
Restaurant  where  a  dinner  was  served  under  the  auspices 
of  the  St.  John  and  Moncton  Branches  of  The  Engineering 
Institute  of  Canada.    In  the  absence  of  Mr.  Murdoch, 
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Chairman  of  the  St.  John  Branch,  Mr.  Kirby  occupied 
the  chair.  Included  with  him  at  the  head  of  the  table 
were,  His  Worship  Mayor  E.  A.  Schofield  and  Commis- 
sioners J.  H.  Prink,  T.  H.  Bullock.  J.  B.  Jones  and  John 
Thornton,  of  the  City  of  St.  John,  S.  B.  Wass,  A.M.E.I.C, 
of  the  Moncton  Branch,  Alex.  Gray,  M.E.I.C,  Past 
Chairman  of  the  St.  John  Branch  and  Dr.  Spangler  of 
the  St.  John  Rotary  Club.  Sixty-five  members  and 
guests  were  present.  The  unique  menu  and  programme 
prepared  by  G.  N.  Hatfield,  A.M.E.I.C,  and  staff  im- 
mediately attracted  the  attention  of  everyone  and  brought 
forth  many  compliments. 

The  dinner  soon  made  everyone  feel  in  good  spirits- 
At  the  conclusion  of  dinner,  the  toast  to  the  King  was 
drunk  with  musical  honours.  Mayor  Schofield  then 
thanked  The  Institute  for  its  kind  invitation.  He  spoke 
of  economic  conditions  in  the  world  today  and  asked 
each  member  to  think  of  the  other  fellow  and  help  him 
over  the  period  of  depression. 


able  absence  of  the  Chairman  and  Vice-Chairman  of  the 
Moncton  Branch,  as  they  would  have  been  present  if 
it  had  been  possible.  He  felt  that  we  should  take  the 
advice  of  Mayor  Schofield  and  help  others  at  the  same 
time  as  we  were  endeavouring  to  help  ourselves.  Other 
members  spoke  of  the  pleasant  gathering  and  after 
numerous  musical  and  literary  numbers,  the  meeting 
came  to  a  close  with  the  singing  of  Auld  Lang  Syne  and 
the  National  Anthem. 

Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  Moncton  Branch 
was  held  at  the  Brunswick  Hotel,  Moncton,  on  Thursday 
evening,  January  6th. 

The  meeting  was  preceded  by  a  dinner  at  which,  the 
speaker  of  the  evening,  Brigadier-General  Mitchell,  C.B., 
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Joint  Entertainment  St.  John  and  Moncton  Branches,  January  14th,  1921. 


Commissioner  Thornton  stated  that  this  was  his 
first  opportunity  of  meeting  the  engineers  as  a  body, 
and  he  wanted  to  thank  them  for  their  assistance  in  the 
past.  He  had  asked  their  help  in  his  efforts  to  interest 
the  people  on  a  plan  for  the  development  of  a  real  Civic 
Centre  in  the  vicinity  of  King  Square.  Their  committee 
had  placed  themselves  at  his  disposal  and  they  had  taken 
steps  which  he  was  sure  would  lead  to  a  group  of  Municipal 
Buildings  flanking  the  Square  which  would  be  a  credit  to 
the  City  of  St.  John. 

S.  B.  Wass,  A.M.E.I.C,  expressed  the  sentiments  of 
the  Moncton  delegation  in  thanking  those  responsible  for 
the  splendid  time  they  were  having  on  this  visit.  He  gave 
a  report  of  the  activities  of  the  Moncton  Branch  since 
its  beginning.  Such  gatherings  as  this  were  sure  to  result 
in  the  creation  of  a  fraternal  spirit  among  members  of 
The  Institute  scattered  throughout  the  province,  the  more 
general  discussion  of  their  various  problems  and  the 
betterment  of  the  profession.    He  regretted  the  imavoid- 


C.M.G.,  D.S.O.,  M.E.I.C,  was  the  guest  of  honour. 
Amongst  the  invited  guests  were  Mayor  Chapman, 
J.  C  O'Donnell,  general  superintendent  of  Canadian 
National  Railways,  J.  A.  Marven,  President  of  Rotary 
Club,  H.  S.  Bell,  President  of  Board  of  Trade,  Major 
A.  S.  Donald,  D.S.O.,  President  of  G.W.V.A.,  Dr.  A.  R. 
Landry,  Vice-President  Canadian  Club,  Lieut.-Col.  Boyd 
Anderson,  C.M.G.,  D.S.O.,  Lieut.-Col.  D.  Sutherland 
and  others.  This  was  the  first  dirmer  meeting  and  was 
a  great  success,  about  eighty  being  present. 

J.  D.  McBeath,  M.E.I.C,  Vice-Chairman  of  the 
Moncton  Branch,  presided  and  on  behalf  of  the  Branch 
welcomed  General  Mitchell  who,  he  said  has  a  large 
consulting  practice  in  Canada,  and  is  also  consulting 
engineer  to  the  Hydro-Electric  Commissions  in  New 
Bnmswick  and  Nova  Scotia.  Mr.  McBeath  also  referred 
to  General  Mitchell's  honorable  career  in  the  late  War. 

General  Mitchell,  who  was  accorded  a  hearty  recep- 
tion, said  that  The  Engineering  Institute  is  the  engineering 
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orKanization  of  Canada  from  coast  to  coast  and  embraces 
civil,  iiurluinical,  clcrlrical,  clu-mical,  and  all  olhcr  profes- 
sional enKincrrs,  the  Moncton  liranch  bfiiijî  the  I'.Mli  in  the 
family. 

The  speaker  referred  to  pnhlic  utilities,  and  pf)inted 
out  that  auriculture  must  stand  at  the  top  of  the  list  of 
industries,  as  i(  is  tlie  hackhoiu'  of  the  country.  The  large 
basic  pul)lic  utility  is  traiisiiortation.  He  said:  "ShippinR 
will  claim  my  first  atteiUion.  You  who  were  overseas 
will  have  a  slight  idea  of  the  importance  of  shipping. 
We  are  proud  of  our  merchant  fleet  and  our  naval  fleet." 
Here  the  speaker  referred  to  the  terminals  in  Halifax, 
the  liarbour  work  and  dry  dock  construction  at  St.  John, 
harbour  developments  at  Quebec  and  Montreal,  the  Great 
Lak(>s,  the  Toronto  waterfront  and  on  the  Pacific  Coast. 
The  speaker  next  referred  to  canal  development,  speaking 
of  the  improvements  of  an  important  character  that  are 
being  made  in  the  Welland  Canal. 

General  Mitchell  then  took  up  the  question  of  engin- 
eering in  its  relation  to  the  railways  of  the  country. 
Railway  construction  was  held  up  during  the  war.  He 
referred  briefly  to  the  changes  that  have  taken  place  in 
respect  to  amalgamation  of  railway  interests,  and  spoke 
briefly  of  some  projects  that  are  proposed  in  the  way  of 
railway  construction,  referring  to  the  James  Bay  Railway 
proposal,  which  is  being  talked  of  with  a  view  to  giving 
employment  to  those  who  are  now  out  of  work;  also  the 
Temiskaming  and  Northern  Ontario  railway. 

The  speaker  next  referred  to  electricity  as  a  motive 
power,  and  spoke  of  developments  in  Toronto,  the  develop- 
ment of  hydro-electric  power  in  Ontario  and  the  proposal 
to  take  over  the  radial  system  in  that  province  as  a 
government  enterprise. 

General  Mitchell  then  discussed  highway  work, 
referring  to  the  progress  that  is  being  made  along  this 
line  in  New  Brunswick  and  Nova  Scotia. 

The  speaker  next  took  up  the  use  of  electric  power 
for  various  purposes,  referring  particularly  to  development 
that  is  taking  place  in  New  Brtmswick.  The  speaker 
prophesized  a  great  future  for  Hydro-electric  development. 
He  referred  to  the  work  of  that  nature  in  Quebec  and  also 
to  the  Chippawa  development  in  Ontario  which  would  be 
completed  shortly  and  would  furnish  from  400,000  to 
450,000  horse  power.  He  traced  the  development  of 
power  derived  from  Niagara  from  the  earliest  Canadian 
plant  to  the  present  time,  the  first  plant  producing  about 
30,000  horse  power. 

General  Mitchell  then  spoke  of  the  municipal  phase 
of  public  utilities  and  referred  to  the  problems  confronting 
the  city  engineer.  He  must  be  a  "Jack  of  all  trades" 
and  a  politician  as  well.  Incidentally  he  referred  to  town 
planning,  and  pointed  out  that  it  is  of  great  importance 
in  growing  Canadian  cities. 

The  speaker  next  dealt  with  the  opportunities  in 
bridge  building.  It  is  an  important  branch  of  the  engin- 
eering profession.  More  and  more  bridges  will  be  built 
as  time  goes  on. 

General  Mitchell  then  spoke  of  architecture.  Ar- 
chitecture has  become  divided  into  two  parts,  the  artistic 
and  practical.  Many  of  the  large  offices  have  engineers 
attached  to  their  staff. 


The  speaker  referred  to  the  nickel  deprjsits  of  Northern 
Ontario  anfl  s-iiri  the  gold  deposits  of  Nova  Scotia  shoulfl 
receive  greater  attention. 

In  speaking  of  the  cement  industry  the  speaker 
prophesied  a  large  incnjase  in  the  number  of  cement 
plants  in  the  near  future  not  because  of  the  high  price 
of  cement,  as  that  has  to  come  down,  but  because  of  the 
demand,  which  will  be  very  great. 

In  conclusion.  General  Mitchell  again  emphasized 
the  importance  of  the  engineer  participating  in  the  life 
of  the  community.  He  should  be  a  public  spirited  citizen, 
capable  of  leadership. 

W.  B.  McKenzie,  M.E.I.C,  in  moving  a  vote  of 
thanks  to  General  Mitchell,  paid  a  tribute  to  the  lecturer's 
civilian  and  war  services.  A.  F.  Stewart,  M.E.I.C, 
seconded  the  vote  of  thanks.  The  motion  was  presented 
by  the  presiding  Chairman  Mr.  McBeath  who  stated  the 
General's  remarks  would  be  a  great  stimulus  to  the 
Moncton  Branch  and  trusted  General  Mitchell  would  be 
able  to  return  at  some  future  time  and  give  the  Branch 
some  of  his  reminiscenses  of  the  Great  War. 

In  accepting  the  vote  of  thanJcs,  General  Mitchell 
said  he  would  be  pleased  at  some  future  time  if  it  were 
possible  to  address  the  Moncton  Branch  again  and 
endeavour  to  give  them  something  interesting  in  the  line 
of  reminiscenses. 

On  January  14th  the  Annual  Meeting  of  The  Associa- 
tion of  Professional  Engineers  of  the  Province  of  New 
Brunswick  was  held  in  the  Board  of  Trade  Rooms  at 
St.  John  and  the  following  were  present  from  Moncton:^ 
J.  A.  Ellis,  H.  J.  Grudge,  A.  C.  Selig,  F.  B.  Fripp,  R.  J. 
Anderson,  E.  R.  Evans,  K.  S.  Pickard,  S.  B.  Wass,  A.  S. 
Gunn,  M.  J.  Murphy,  and  H.  E.  Barnett. 

W.  A.  Duff,  M.E.I.C,  Chairman  of  the  Moncton 
Branch  was  elected  Vice-President;  K.  S.  Pickard, 
A.M.E.I.C,  was  elected  as  member  of  the  Council; 
H.  J.  Grudge,  A.M.E.I.C,  (Member  of  the  Executive 
Committee)  and  J.  A.  Ellis  were  appointed  as  a  Nominat- 
ing Committee  for  Moncton  District. 

After  the  meeting  all  present  adjourned  to  Bond's 
Restaurant  where  an  excellent  dinner  and  entertainment 
was  provided.  The  members  from  Moncton  District  will 
always  look  back  with  pleasure  to  the  1921  annual  meeting 
of  the  Association  as  everybody  fully  enjoyed  his  visit  and 
voted  the  members  of  the  St.  John  Branch  as  jolly  good 
fellows  and  ideal  hosts. 


Cape  Breton  Branch 

At  a  meeting  held  recently  at  Sydney,  the  following 
provisional  officers  were  elected  to  hold  office  until  the 
Annual  Branch  Meeting  in  May: — • 


Chairman 

Secretary-Treasurer 

Executive 


C  M.  OdeU,  M.E.I.C. 

K.  G.  Cameron,  A.M.E.I.C. 

T.  J.  Brown,  M.E.I.C, 

H.  F.  Lawrence,  A.M.E.I.C, 

D.  S.  Morrison,  A.M.E.I.C. 
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Preliminary  Notice 

of  Applications  for  Admission  and  for  Transfer 


22nd  Jan.,  1921 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  classify  and  elect  candidates  to  membership  and  transfer 
from  one  grade  of  membership  to  a  higher. 

It  is  also  provided  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowleage  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
February,  1921. 

Fraser  S.  Keith,  Secretary. 

*The  profeaaional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  beat  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  ofwork  for  at  least  6ve  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical. Mining,  or  Electrical  Engineering. 

"This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
Tnis  period  may  be  reduced  to  one  yeiir.  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
■hall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  EucUd  (Books  I.-IV.  and  VI.), 
■Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ADAMS— WALTER  CHAMBLET,  of  Montreal,  Que.  Born  at  Montreal, 
August  21st,  1872;  Educ,  B.A.Sc,  McGill  Univ..  Chemistry  1892,  Mining  1894; 
1895-99.  engr.  in  charge  of  development  work  on  properties  in  B.C.  belonging  to  the 
Peto  Company  and  its  successor  the  Adams  British  Columbia  Co.  ;  1899-1900.  consultg. 
engr..  Arlington  Mines,  Ltd.,  B.C.  Also  examining  mining  properties  with  the 
object  of  floating  them;  1901.  examining  properties  for  self:  1903  (6  mos.),  exarnining 
iron  deposits  in  Colima  and  Michoacan,  Mexico,  for  D.  M.  Barringer  of  Philadel- 
phia: 1904  (May-Sept.),  engr.  for  George  Cushing  at  La  Trinidad,  Otaez.  Durango. 
Mine  closed;  1905  (May-Nov.),  engr.  and  chemist  for  Las  Vacas  Mine.  Durango, 
Mine  Closed;  1905-08,  chemist  at  the  stamp  and  cyanide  mill  of  Las  Animas  Mine, 
Durango:  1908  (May-Aug.),  examining  and  developing  "La  Providencia,"_ belonging 
to  the  Compania  Minera  de  Providencia.  Durango:  1908-09,  examiningminingproper- 
ties  for  self  and  Dr.  Milton  L.  Hersey,  of  Montreal;  1910,  private  business:  1911-12, 
Bupt.  of  cyanide  plant.  Santa  Cruz  Aline,  Otaez,  Durango;  1916  to  date,  chem.engr., 
Milton  Hersey  Co.,  Montreal. 

References:  A.  E.  Doucet,  R.  A.  Ross,  C.  A.  Mullen,  F.  Mc.\rthur,  J.  H.  Larmonth. 
B.  Aldrich,  Vf.  D.  Baillairge,  J.  C.  Kemp. 


BARNETT— HAROLD  EVANS,  of  Moncton.  N.B.  Born  at  Moncton,  N.B., 
May  24th,  1.S97:  Educ,  B.Sc.  Univ.  of  N.B..  1918;  1915  (June-Sept.),  rodman. 
Can.  Govt.  RIys.;  1917  (June-Sept.),  asst.,  geol.  survey  of  Canada:  1918-19,  with 
C.E.F.;  Dec.  1918  to  July  1919,  instructor  in  surveying.  Can.  Khaki  College  Staff, 
Witley  Camp;  1919  to  date,  rodman,  leveller  and  at  present  transitman,  C.N.R., 
Moncton. 

References:  W.  A.  Dufî,  S.  B.  Wass,  J.  D.  McBeath,  J.  A.  Stiles,  F.  L.  West, 
E.  R.  Evans. 

BRADY— CASSIN,  of  Montreal,  Que.  Born  at  White.  South  Dakota,  U.S.A., 
Jan.  14th,  1883:  Educ,  Mech.  Engr'g.  Diploma,  I.C.S..  1899;  1899-1900  (5  mos.), 
tracer  and  dftsman  with  Whiting  Foundry  Equipment  Co..  Harvey,  111.;  1900-05. 
(Iftsman  and  special  ap'tice,  mech.  dept..  Chicago  Burlington  &  Quincy  R.R.  at 
Chicago  and  .\urora.  111.;  1905-06,  engr.  of  tests,  Great  Northern  Railway  at  St.  Paul, 
Minn.;  1906  (.Sept. -Dec),  in  charge  of  all  mech.  engr'g  with  Texas  &  Pacific  Rly.  at 
Marshall.  Texas;  1906-10,  asst.  mech.  engr..  Rodger  Ballast-National  Dump'  Car 
Co.  at  Chicago;  1910-12.  chief  engr.,  Chicago  Steel  Car  Co.,  Harvey,  111.,  Designed 
and  manufactured  a  variaty  of  tank  cars  and  car  under-frames;  1912  to  date,  in  charge 
of  design  of  all  cars  for  Canadian  Pacific  Railway. 


References:  W.  H.  Winterrowd,  J. 
Atwood,  J.  W.  Orrock,  J.  A.  Shaw. 


M.  R.  Fairbairn,  H.  H.  Vaughan,  W.  S. 


BRINKMAN— FRANCIS  LESLIE,  of  L'Orignal,  Ont.  Born  at  St.  Thomas, 
Ont.,  Aug.  28th,  1893;  Educ,  B.Sc  (Honours),  Queen's  Univ..  1917;  1909-10  (sum- 
mers), rodman.  Michigan  Central  R.R.,  Windsor,  Ont.;  1911-12-13.  instr'man.  City 
of  St.  Thomas;  1914  (summer),  radial  Branch,  Ontario  Hydro  Electric:  1915  (summer), 
asst.  engr..  P.W.D.,  Fort  William:  1916  (summer),  surveys  branch,  Dept.  Public 
Highways,  of  Ontario;  1917-19,  overseas.  Lieut.  Can.  Engr.;  1919  ( June-Cjct.) ,  asst. 
city  engr..  Sarnia:  1919-20.  asst.  engr.,  Dept.  Public  Highways;  June  1920  to  date, 
engr.  in  charge  of  the  Ottawa-Point  Fortune  Highway. 

References:  S.  J.  Chapleau,  W.  A.  McLean,  T.  S.  Scott,  R.  C.  Muir,  V.  E.  A. 
Bélanger,  G.  Hogarth,  G.  C.  Hoshal. 

CORNELL — CHARLES  WALTER,  of  Toronto,  Ont.  Born  at  London,  Ont., 
March  14th.  1880;  Educ,  Grad.  Civil  Engr'g.,  Univ.  of  Toronto.  1911;  1902-05, 
elect'n.,  Toronto  Rly.  Co.,  and  Scarboro  Beach  Park  Co.;  1905-07,  dynamo  tender  & 
switchboard  operator,  Toronto  Rly.  Co.;  1908  (summer),  1st  asst.,  survey  party,  Dept. 
of  Indian  Affairs;  1909  (summer),  elect'n..  Cobalt  Hydraulic  Power  Co.;  1911  (6  mos.), 
charge  of  survey  party  for  Brownlee  &  Nash,  Surveyors,  Vancouver;  1911-12,  water- 
works dept.,  City  of  Vancouver;  1912-13.  Supt.,  B.C.  Grainloid  &  Contracting  Co., 
Engrs.  &  Contractors,  Vancouver;  1913-15,  mgr.,  Jones-Cornell  Constrn.  Co.,  Engrs. 
it  (Contractors.  New  Westminster.  B.C.;  1915-16,  supervisor  of  inspection.  Can. 
Inspection  &  'Testing  Labs.;  1916-18,  testing  engr.,  &  district  inspector,  shrapnel 
forging.  Ministry  of  Munitions;  1918,  charge  of  testing  &  heat  treating  plant.  British 
Forgings  Co.;  1919  to  date,  district  engr.  of  county  roads,  ProWnce  of  Ontario. 

References:  W.  A.  McLean,  T.  S.  Scott,  R.  C.  Muir,  J.  A.  P.  Marshall,  P.  Gillespie, 
C.  R.  Young,  F.  B.  Goedike,  A.  Sedwick. 

FLAY— WILLIAM  HENRY  GEORGE,  of  Ottawa.  Ont.  Born  at  Exeter, 
England.  Nov.  16th,  1885;  Educ,  Exeter  University  College  Technical  School: 
1912  (May-Nov.),  dftsman.,  Ch.  Engr's  Dept..  C.P.R.:  1912-14,  dftsman.  Dominion 
Bridge  Co  ,  Lachine;  1914  (Mav-Oct.),  inspector,  Canadian  Inspection  Co.,  Montreal; 
1914-17.  dftsman.,  struct'l.  stee'l  work,  Ch.  engr's  dept.,  N.T.C.  Rly.,  Ottawa:  1917-19, 
dftsman.  Imperial  Munitions  Board;  1919  (Jan.-.\pr.),  ch.  dftsman..  Lauzon  Engr'g. 
Ltd..  Levis,  Que.;  1919  (May-Aug.),  dftsman.,  British  America  Nickel  Corp.,  Des- 
chenes.  Que.;  At  present  struct'l.  engr..  City  of  Ottawa  PubUc  School  Board. 

References:  G.  Grant,  A.  Ferguson, R.  J.  Durley,  R.  C.  F.Alexander, R.  Henham, 
C.  E.  White. 

GUNN— ANGUS  STIRLING,  of  Moncton,  N.B.  Born  at  East  River,  St. 
Mary's,  N.S.,  Oct.  29th.  1884;  Educ,  2  yrs.  applied  science,  Dalhousie  Univ.,  Civil 
engr's  course  I.C.S.;  1907-08,  rodman,  T.  C.  Ry.;  1908  (Apr.-Dec),  Instr'man,  T.  C. 
Ry.;  1908-11,  bridge  engr.,  T.C.  Ry.;  1911-12,  engr.  for  James  H.  Corbett.  Contractor, 
on  Moncton  Terminals;  1912  (July-Sept.),  res.  engr.,  N.T.C.  Ry.;  1912-16,  transit- 
man  and  dftsman.  Can.  Govt.  Rlys.;  1916-19,  overseas,  Lieut.  Heavy  Artillery; 
Oct.  1919  to  date,  asst.  engr.,  C.N.R.  (Member  Assn.  of  Prof.  Engrs.  of  the  Prov. 
of  N.B.). 

References:  C.  O.  Foss,  S.  B.  Wass,  C.  B.  Brown,  W.  A.  Duff,  H.  Longley,  L.  H. 
Wheaton,  R.  H.  Cushing. 

HADLEY — .\RTHUR.  of  Toronto.  Ont.  Born  at  Normanton.  Yorkshire, 
England,  Mar.  12th,  1887;  Educ,  HoUoway  Polyetchnio,  1st  class  in  bldg.  constrn.; 
1907-10.  articled  to  T.  England,  Engineering  &  Surveyor,  Branet  Rural  District 
Council;  1  year  as  asst.  to  above;  1912-14,  rodman,  C.P.R.  prelim,  survey;  1916-19, 
overseas;  At  present  dftsman.,  hydrauUc  dept.,  H.E.P.C.  of  Ontario. 

References:  M.  V.  Sauer,  R.  M.  Carmichael,  R.  Morham,  W.  Harland,  A.  E. 

Nourse. 

HOPPER — G.\RNET  HENRY,  of  Niagara  Falls,  Ont.  Born  at  Deseronto, 
Ont  Dec.  31st,  1893;  Educ.  B..\.Sc.,  Univ.  of  Toronto,  1919;  Geological  Survey 
1918!     Mech.  engr'g  with  B.  H.  Bracks,  Arch'ts.  &  Engrs.,  and  Canadian  Fabrikoid. 

References:  E.  E.  Down,  C.  H.  McDougal,  K.  C.  Fellowes,  P.  Gillespie. 
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IHKIIIKH— CIIKSTKIl  AKTIIIIU,  ot  Mlmli-o  lloBch.  Ont.  Horn  nl  Toronto. 
Out  ,  S.'iil.  •.•mil.  ISIKI:  I'Muir,  HA  So..  Univ.  of  Toriinlo.  UlL'O;  1011  («uniUH'r).  ro<l- 
nukit.  ilt'pt.  «if  rtmilwiiyit,  (.'itv  of  'I'oronto;  1011)  ('2  nii»f  ).  inNtr'niitn,  Toronto  llarlior 
Oinun'n.;  ID'Jt)  (NuniinrrK  ilftnnitin.  ilrpt.  of  rondwnyM.  City  of  Toronto;  At  pruMnt 
«limioMHtnitor.  dopt.  of  iippliiHl  niuolinnK'H,  Univ.  of  Toronto. 

Ki'foronccn:  I'.  (;illi'ii|>i)>,  C.  It.  Youni.  T.  1{.  I.oinlon.  W.  J.  Hmlthor.  M.  C. 
llflodry. 

JKNNINn.S— HOIIKKT  IllOUMAUn.  of  Toronto.  Ont.  Horn  nt  Pari».  Ont.. 
Jtini-  2lllti.   ISSN;   lO.luc  ,  J  yrit     I'lioiillv  of  AppHimI  Scioncn.   Univ.  of  Toronto;   190» 

!3  OKKi  ).  Toronto  A  \iiiuiirii  Tower  (^o.:  IIK).*»  (2  nioa.).  tifncki't'por.  C.P.U.:  1900 
3  mon.).  C;  N  H  ;  11107  (.'>  ino».>.  to.lrnnn.  O.  T.  P.;  IWVH  (.')  moi),  inntr'msn. 
l.T.P.;  19011  (.">  nio«>.  1..v<I1(t,  C.N.K  ;  190()-1.'>.  re»  t.nnr.  on  ronnlrn..  C.N.R.; 
10I(i-10.  ovi'rBoafl.  Miijor,  Ciin.  Itly.  TroopM:  HI19  to  <iatr.  Uivn.  ongr.  (mice.). 
Toronto  UiviHiun.  C.N.  11. 

UoferonpfH*:  A.  K.  Rtpwnrt.  II.  T.  lliiai-n.  G.  P.  Maol.ftron.  H.  A.  Baldwin.  J.  U. 
Maokoniis,  W.  G.  Campbell. 

LACROIX— EMILE,  of  St.  Euxtnrhe.  Que.  Horn  at  Montreal.  Que..  Auk. 
188«:  Eude..  n.A.Sc.  (CE-,  M.E.).  Ecolo  Polyteehnirpie.  1010;  1908-09  (8  mos.), 
instr'man.  for  E.  Vanior.  C.E.;  1910  to  date.  oast,  city  engr..  City  of  Oulremont. 

Ueforences:  dcM.  J.  Duohatel.  A.  Surveyor.  E.  Vunicr.  P.  A.  Beique.  F.  C. 
Labergo. 

LOGIE— ERNEST  ROY.  of  Toronto,  Ont.  Horn  at  Chatham.  N  B..  Auiç.  IGth. 
1S86;  Etluc..  3  years  civil  enRr'K.  at  Univ.  of  N.R.;  190f>-07,  dftsman.  rodman. 
inatr'man.  G.  T.  Ry..    Winnipeg   and    Edmonton.    190')-10.   dftsman,   in^tr'man.   etc.. 

B.  A  A.  R.R..  Maine;  1011-12.  tnpOK'r  and  instr'man.  Aluoma  Central  RIy..  Sault 
Ste.  Marie.  Ont.;  1912-17.  res.  enRr.  on  constrn..  C.N.O.  Uv..  &  Toronto  Suburban 
Kly.;  1917-18.  res.  cngr.  on  ennstrn..  Toronto,  Hamilton  &  Buffalo  Rly.;  1919-20. 
ree,  enRr..  mtce.  of  way.  C.N.R..  Toronto;  1920  (Feb. -Nov.).  divn,  ongr,.  C.N.R., 
Hernepayne.  Ont.;  At  present  asst.  engr..  C.N.R..  Toronto.  Ont. 

References:  H.  T.  Hazcn,  G.  P.  MacLaron.  J.  K.  Mackenzie.  S.  McIIwain.  E.  T. 
Wilkie.  R.  L.  Latham. 

LUTZ— GEORGE  HAROLD,  of  Moncton.  N.B  Born  at  Moncton.  March 
3rd.  1893;  Eduo..  B.Sc.  Acadia  Univ..  1914.  BSc.  MoGill  Univ..  1910;  19ir)-19. 
IJeut,.  C.F.A.;  1920  (June-tSept.),  rodman.  C.N.R.;  Sept,  1920  to  date,  leveller. 
C.N..R.  Moncton. 

References:  W.  A.  Duff.  S.  B,  Wass.  F,  L,  West.  E.  Brown.  J.  D.  McBeath. 

MacKAY— GORDON  DIMOCK.  of  Moncton.  N.B.  Born  at  Truro.  N.S.. 
Dee.  12th.  1899;  1917-20.  rodman.  May  1920  to  date,  dftsman.  C.N.R. 

Référencée:  W.  A,  Duff.  S.  B.  Wass.  F.  L.  West,  R.  H.  Smith.  C,  W.  Archibald. 

MacLACHLAN— WILLIAM  ALTON,  of  Toronto.  Ont.  Born  at  Montreal. 
Que..  May  10th,  18S8;  Educ,  B.A.Sc.,  Univ.  of  Toronto,  1914,  1  yr.  mining,  Univ,  of 
Toronto;  1907  (5  mos.l.  T.  &  N.  O.  Rly.;  1910-11,  Kerr  Luke  Mine;  1912-13,  mining 
oontracting;  April  1919  to  date,  chief  dftsman..  Highways  Dfting  Dept..  Toronto. 

References:  W.  A.  McLean.  G.  Hogarth.  C.  S.  L.  Hertzberg.  P.  Gillespie.  E.  G. 
Hewson. 

MoCOUBREY  —  JAMES  ADDISON,  of  Shaunavon.  Sask.  Born  at  San 
Salvador.  Spain.  July  29th.  1882;  1904.  with  location  party  C.P.R.;  1905,  rodman. 
C.P.R.  constrn.;  1905-Ofi.  topog'r..  N.T.C.  Ry.;  igoVlO.  instr'man..  N.T.C. 
Ry.  &  C.P.R.;  1910-13.  asst.  engr.  on  constrn..  C.P.R. ;  1915-19.  municipal  work; 
1919  to  date.  res.  engr.  on  constrn..  Consul  South  Easterly  Line.  C.P.R. 

References:  W,  A,  James.  N.  B.  MacTaggart.  T.  C.  Macnabb,  M.  McKenzie. 

McISAAC — RONALD,  of  Moncton.  N.B.  Born  at  Antigonish.  N.S..  Oct. 
30th.  1885;  Educ.  Passed  2nd  year  engr'g..  St.  Francois  Xavier  College  and  special 
eouree  on  3rd  year  subjects.  1904-07;  1907-08.  rodman  on  constrn..  T.  C.  Ry.;  1908-12, 
instr'man  on  constrn.  T.  C.  Ry.;  1912  (Jan.-Apr.l.  dftsman  on  location  St.  John 
&  Quebec  Rly.;  1912-14.  res.  engr..  above  railway;  1914-16.  private  practice;  1917-19. 
transitman  on  mtce..  Con.  Govt.  Rlys.;  1919  (Apr.-June).  transitman  on  location. 
C.N.R.  ;  June  1919  to  date.  asst.  engr.  in  charge  of  survey  party,  C.  N.  R. 

References:  B.  M.  Hill,  S.  B.  Wass,  C.  0.  Foss,  R.  McManus,  W.  A.  Duff.  F,  L. 
West. 

McMillan — DAVID,  of  Ottawa,  Ont.  Born  at  Templeton,  Quebec,  April 
20th.  1888;  Educ.  private  study  of  Geodetic  surveying  and  mathematics;  1908-10. 
aast.  to  C.  A.  Biggar.  D.L.S.  ;  19 10.  in  charge  of  reconnaissance  party  selecting  triangula- 
tion stations  in  Georgian  Bay,  Ont.,  district;  1911-20,  in  charge  of  Geodetic  Survey 
precise  levelling  parties  in  Western  Canada. 

References:  J.  J.  McArthur,  J.  D.  Craig,  N.  J.  Ogilvie,  F.  B.  Reid.  W  M.  Tobey. 
D.  H.  NeUes.  J.  L.  Rannie. 

MENZIES— JOHN  WHYTE.  ot  Ottawa.  Ont.  Born  at  Pembrooke.  Ont.. 
Dec.  2nd.  1884:  Educ.  B.Sc.  McGill  Univ..  1910;  190S  and  1909.  magnetic  surveys, 

C.  P.  R.  and  I.C.R.;  1911.  asst.  on  International  Boundary  survey;  1910.  in  charge 
of  magnetic  survey  in  Western  Ontario;  1912  and  1913.  in  charge  of  International 
Boundary  survey  parties  :  1914-15,  in  charge  of  triangulation  and  tower  bldg.  on 
geodetic  survey  in  New  Brunswick;  1916-19,  overseas,  Lieut.  &  Capt.,  Can.  Engrs.; 
1919-20,  in  charge  of  reconnaissance  on  geodetic  survey  in  N.B. 

References:  J.  J.  McArthur,  N.  J.  Ogih-ie,  J.  D.  Craig,  F.  B.  Reid.  J.  L.  Rannie. 


MltlCLLER— VICTfm  I.EO.  of  Toronto.  Ont  Born  at  Hamilton.  Ont, 
Jan.  2nih.  ISO.'.:  Il.lur  ,  ïyi-nm  nii;ht  ik  l.ool,  Hnllnlo  T.rl,nic«l.  llulTalo.  .\  V  .  |;)I2-1.'S. 
3  yrn  ap'tif-i-xlilp,  llnntdton  Hridgc  Co,  Jfnindlon;  I  yar  llmtntlUiu  MndK'-  Co, 
and  i  yimr  IVrguiujn  Hleel  A  Iron  Co  .  Ilullalo.  N  V  ;  IWI7-IH.  alrurt'l  dnuin.  F^rn- 
wein  A  JolinMjn.  liufTalo;  1018  to  date,  checking  and  deaicninc  atruct'l  work.  Dominion 
Uridgo  Co..  Toronto. 

Rofprcncei:  R.  K.  W.  Ilagarty.  J.  W.  Rmith,  A.  II.  IlarkncM.  W.  W.  Guon, 
G.  E.  Evana. 

NEFF— GORDON  MONROE,  of  Niagara  Fall».  Ont.  Born  ot  Ixtwbuki. 
Ont..  Nov.  20th.  1890;  Educ.  At  present  taking  courte  in  civil  engr'g.  I.C.K.:  lBlA-19, 
overscan;  March  1910  to  date. with  H.E.P.C.  «a  rodman,  aaat. inatr'man.,  and  at  preaeot 
field  dftsman. 

Reference»:  A.  C.  D.  Blanchard.  F.  W.  Clark.  W.  S.  Orr.  C.  H.  McDoogal. 
R.  P.  Johnson,  A.  D.  Iluethcr.  ».  W.  Johnston. 

NOWLAN— BRETE  CASSINS.  of  Montreal.  Que.  born  at  Reasnot.  Iowa. 
U.S.A..  May  28th.  1878;  Educ .  B.Sc  (E  E.)  Iowa  State  College.  1900;  1900-01. 
erection  of  small  electrical  power  units  and  telephone  plants:  190^^7,  constrn.  fore- 
man. Telephone  Central  Offices  at  Fargo.  N.D,,  Kgsnsville,  Ind.,  Chicago  and  else- 
where; 1908.  preparations  of  specificationH  for  telephone  syntems;  1911  to  date, 
preliminary  and  final  studies  in  the  sale  of  telephone  systems  throughout  Canada; 
At  present  asst.  telephone  sales  mgr..  Northern  Electric  Co.  Ltd..  Montreal. 

References: 
P.  F.  Sise, 


F.  A.   Bowman.  J.  S.   Cameron.  J.   H.  Winfield,  W.  A.  Winfield, 


PICKLES— ERNE.ST.  of  Toronto.  Ont.  Born  at  Bradford.  England.  Nov. 
I2th.  188S;  Educ.  Armstrong  Technical  Institute.  Newcastle-on-Tyne.  EngUnd; 
7  years  ap'ticeship  in  Sir  W.  G.  Armstrong  Whitwortb  A  Co's.  Engr'g.  Works.  New- 
castte-on-Tyne;  1  year  asst.  shop  mgr.  on  automoble  constrn.;  4  years  in  charge  of 
drawing  office.  Canadian  Boving  Co.,  Hydraulic  Engrs  ,  Toronto;  6  years.  U.E.P.C. 
of  Ontario;  At  present  mech.  engr..  hydraulic  dept..  H.E.P.C. 


References: 
R.   Morham. 


H.  G.  Acres,  T.  H.  Hogg,  M.  V.  Sauer,  A.  E.  Nourse,  W.  Harland, 


RAMS \Y— DAVID  GORDON,  of  Napanee.  Ont.  Born  at  Mount  Forest 
Ont..  July  2.5th.  1894;  Educ.  B.Sc.  Queen's  Univ..  1919:  191.5-19.  overseas:  1910-20 
(5  mos.).  dftsman..  E.  \.  James  Co.,  Toronto;  1920  (Feb. -.May),  efficiency  engr.. 
Northern  Aluminum  Co.  of  Canada;  May  1920  to  date,  instr'man.  Dept.  of  Public 
Highways  of  Ontario. 

References:  W.  P.  Wilgar.  W.  L.  Malcolm,  D.  S.  Ellis.  A.  Jackson.  T.  S.  Scott. 
E.  M.  Proctor. 

ROBERTSON— TOM.  of  Toronto.  Ont.  Born  at  Ghisgow.  Scotland.  May  28th. 
ISSl;  Educ.  Course  in  .Naval  .Architecture.  Fairfield  Shipbldg.  Co..  Glasgow;  1901-03. 
naval  architect  for  Bertram  Engine  Works.  'Toronto;  1904-05.  Richelieu  &  Ontario 
Navigation  Co..  Sore!.  Que.;  190f)-09,  Poison  Iron  Works.  Toronto;  1909-13.  Canada 
Foundry  Co..  Toronto;  1913  to  date,  with  D.  B.  Co.,  Toronto.  At  present  in  charge 
of  work  in  struct'l  engr'g.  dept. 

References:  E.  S.  Mattice,  G.  E.  Evans.  W.  W.  Gunn.  J.  W.  Smith.  J.  G.  Jack, 
A.  H.  Harkness. 

ROUTLEDGE:— GEORGE  GRAHAM,  of  Toronto.  Ont.  Born  at  Hardhurst. 
Cumberland,  England.  April  2nd.  1870;  Educ.  Paisley  Technical  College;  1889-1894. 
employed  by  British  <3ovt.  on  ordnance  survey  of  Great  Britain;  1894-99.  in  charge 
of  sections  of  ordnance  surveyors;  1899-1912.  design  and  constrn.  of  water  supply 
mains,  storage  reservoirs,  sewers,  street  widening  &  paving.  Paisley,  Scotland;  1912-19. 
in  charge  of  Pitometer  Survey  of  water  mains  and  on  the  supervision  of  water  distribu- 
tion system  of  the  City  of  Toronto;  .\t  present,  supt.  of  Water  District  Section  of 
the  Works  Dept.,  City  of  Toronto. 

References:  C.  L.  Fellowes.  W.  Gore,  J.  Milne.  G.  G.  Powell.  M.  A.  Stewart. 
W.  Storrie.  R.  O.  Wynne-Roberts. 

SAUNDERS— CLARION  SPENCER,  of  Montreal  West.  Que.  Born  at  Turkey 
City.  Penn..  U.S.A..  Aug.  13th.  1874:  Supt.  of  constrn.  in  charge  of  all  constrn.  work 
for  the  Shawinigan  Water  &  Power  Co.  for  the  past  twenty  years.  At  present,  gen. 
mgr..  The  Shawinigan  Engineering  Co.  Ltd. 

References:  J.  C.  Smith,  R.  S.  Kelsch,  S.  Svenningson,  R.  M.  Wilson. 

SMITH— ROBERT  MELVILLE,  of  Toronto.  Ont.  Born  at  Kingston.  Ont.. 
Oct.  14th.  ISS7;  Educ.  B.Sc.  Queen's  Univ..  1914:  1911-12-13  (summers),  asst. 
prov.  topog'r.  ;  1914,  asst.  engr..  Dept.  of  Public  Highways;  1915-18.  engaged  in 
investigation  of  road  materials  in  pro\'ince;  1918-20.  res.  engr.  in  charge  of  constrn. 
on  prov.  highway.  Trenton  to  Kingston;  1920  to  date,  divisional  engr.,  Dept.  of 
Public  Highways,  in  charge  of  constrn.  in  north  and  central  portion  of  province. 

References:  G.  Hogarth.  W.  A.  McLean.  H.  T.  Routly,  E.  A.  James. 

STADLER— JOHN,  of  Shawinigan  Falls,  Que.  Born  at  Eggolfing,  Bavaria, 
April  2nd,  1874;  Educ,  Engr'g.  Diploma,  Polytechnical  Institute,  Munich.  1894. 
Special  Course  in  Elect'l.  Engr'g..  Technical  Institute  of  Mittweida.  Sasonia.  1S95: 
1896-97.  with  Schuckert  Co..  Nuremberg,  and  Engr'g.  Work,  Augsburg.  Bavaria,  as 
volunteer  ap'tice  and  research  work  on  internal  combustion  work;  1S9S-1900.  with 
Helios  Co.  of  Vienna.  .Austria,  as  designing  engr.  of  hydro-electric  and  gen.  mfg. 
plants,  later  as  supervisor  on  install'n  work:  1903-06.  with  Shaw.  Water  A  Power 
Co.  on  hydro-elec.  work  and  as  supt.  of  Shawinigan  Falls  Power  House;  1906-11.  engr. 
of  plant  in  full  charge  of  design  and  constrn.,  Belgo  Canadian  Pulp  A_  Paper  Co.; 
1912  to  date,  asst.  mgr.,  of  above  company,  in  full  charge  of  mfg.  activities,  including 
designs  and  new  constrns. 

References:  J.  C.  Smith.  W.  I.  Bishop.  R.  S.  Kelsch,  J.  M.  McCarthy.  H.  O.  Keav, 
G.  H.  Duggan.  C.  B.  Thonne.  J.  A.  DeCew. 
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THOMPSON— HEDLEY  VICARS,  of  Toronto.  Ont.  Born  at  Oxford.  N.S.. 
May  9th,  1859;  Educ.  B.A.,  Mount  Allison  Univ.  1882,  B.A.Sc.  McGill  Univ., 
1885;  1885  (May-Dec).  Montreal  Harbor  Works;  1886-90.  C.  B.  &  Q.  R.  R.,  Chicago 
Office:  1890-92.  Keystone  Bridçe  Co..  Chicago  Office;  1892-1909,  bridge  &  structural 
work  as  squad  foreman  in  dfting  dept.,  chief  dftsman,  designing  engr.  and  plant 
engr.  with  the  following  concerna — N^ew  Jersey  Steel  &  Iron  Co.,  8  years.  Trenton 
Iron  Co..  3  years.  American  Bridge  Co.,  6  years;  1909-14,  designing  engr..  bridge 
dept.,  Canada  Foundry  Co.;  2  years,  bridge  engr.,  Toronto  &  Hamilton  Highway 
Commission;  Since  1914  in  chirçe  of  struct'l  design  or  reporting  on  existing  or  proposed 
bridges  for  Canadian  Allis  Chalmers  Ltd.,  Norman  McLeod  Ltd.,  Ontario  Railway 
&  Municipal  Board,  City  of  London.  Out.,  and  City  of  Hamilton,  Ont.;  At  present 
CoQSultg.  Engr. 

References:  E.  R.  Gray,  N.  M.  McLeod,  T.  K.  Thomson,  G.  Hogarth.  J.  G.  G. 
Kerry,  P.  Gillespie,  A.  H.  Harknesa. 

WILBUR— GEORGE  PERCIVAL,  of  Toronto.  Ont.  Born  at  Victoria  Harbor, 
Ont..  Dec.  7th,  1888;  Educ.  Home  study,  I.C.S.;  1908-09.  hull  dftsman.,  Poison  Iron 
Works.  Toronto;  1910-11.  struct'I  steel  dftsman..  Canada  Foundry  Co.,  Toronto; 
1912  (6  mo3.),  checker,  Toronto  Struct'I  Steel  Co.;  1912-13,  checker  Canada  Foundry 
Co..  Toronto;  1913-15,  checker,  struct'I  drawings  and  in  charge  of  work.  Dor^inion 
Bridge  Co.,  Ltd.,  Toronto;  1916-17.  asst.  chief  dftsman.,  Dominion  Bridge  Co., 
Toronto;  1918  to  date,  chief  dftsman,  above  company. 

References:  G.  H.  Duggan.  E.  S.  Mattice,  G.  E.  Evans,  W.  W.  Gunn,  J.  W.  Smith, 
A.  H.  Harkness,  A.  R.  Robertson,  R.  E.  W.  Hagarty. 

WIMBERLEY— ARTHUR  CECIL,  of  Ottawa,  Ont.  Born  at  High  Bluff, 
Man..  July  5th.  1895;  Educ,  Toronto  Matric  1912;  1913  to  date,  engr'g  clerk,  irrig. 
branch.  Dept.  of  the  Interior,  Ottawa,  Season  1920,  instr'man  and  part  of  time  in 
charge  of  party. 

References:  R.  J.  Burley,  J.  S.  Tempest,  G.  F.  Horsey,  H.  R.  Cram,  W.  C.  Gillis, 
H.  R.  Carscallen.  J.  H.  Byrne. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  OT  THAT 
OF   MEMBER 

BARBER— FRANK,  of  Toronto.  Ont.  Born  at  Milton,  Ont..  Dec  27th.  1875; 
Educ,  Diploma,  Faculty  of  Applied  Science,  Univ.  of  Toronto,  IQOfi;  Ap'ticed  under 
late  Jas.  McDougall,  York  County  Engr.,  engaged  in  electric  rly.  surveys  and  bridge 
design;  1908,  established  private  consllg.  practice;  1909-11,  in  partnership  with 
Prof.  C.  R.  Young;  190S-20,  responsible  charge  of  over  200  bridges  in  various  parts  of 
Canada;  At  present  consltg.  engr.  and  senior  member  of  firm,  Barber.  Wynne-Roberts 
&  Seymour,  also  engr.  for  various  counties  and  townships  in  Ontario. 

References:  C.  R.  Young,  C.  H.  Mitchell,  E.  L.  Cousins,  A.  F.  Macallum,  R.  H. 
Parsons,  W.  Chipman,  A.  H.  Harkness,  W.  A.  McLean. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

DAWSON— KENNETH  LOCKHART.  of  Halifax.  N.S.  Born  at  Halifas, 
N.S..  Jan.  7th,  1893;  Educ.  B.Sc  (CE.),  Nova  Scotia  Technical  College,  1917;  1910, 
stenog  &  Clerk,  oflSce  of  gen.supt..  C.P.R..  Calgary;  1911-12,  agent,  west  Canadian 
Collieries  Ltd.,  Blairmore,  Alta.;  Timekeeper,  classification  clerk,  and  labor  foreman, 
successively  for  the  J.S.  Metcalf  Col  Ltd.,  Montreal,  at  West  St.  John  Grain  Elevator, 
and  at  Charlottetown,  P.E.I.,  Cathedral  of  St.  Dunstan'e;  1914  (Apr. -Nov.).  fore- 
man with  J.  S.  Metcalf  Co.  on  re-constrn.  of  St.  Dunstan's  Cathedral;  1916  (May- 
Oct.),  instrman  and  dftsman,  with  W.  E.  Barrett,  Consultg.  Engr.;  1917  to  date, 
asst.  supt.,  gas  dept..  N.S.  Tramways  &  Power  Co.  Ltd.,  Halifax,  N.S.  At  present 
in  charge  of  gas  works  operation  and  mtce. 

References:  F.  R.  Faulkner,  I.  P.  MacNab,  J.  B.  Hayes,  R.  R.  Murray,  C.  A. 
DeW.  Fowler,  F.  L.  West,  R.  C.  Moore,  F.  A.  Bowman,  J.  W.  Roland,  K.  H.  Smith, 
O.  S.  Cox,  R.  P.  Freeman,  G.  S.  Stairs.  J.  F.  Lumsden,  F.  H.  Palmer. 

McFARLANE— WILLIAM  THOMPSON,  of  Ottawa,  Ont.  Born  at  St. 
Stephen,  N.B.,  July  17th,  1887;  Educ.  Grad.  R.M.C..  1908;  1908-09,  rodman  on 
constrn.,  G.T.P.;  1909-10.  asst.  engr.  to  the  late  Major  A.  W.  Agnew,  Prince  Rupert; 
1910-14,  in  charge  of  land  surveys  for  Ritchie,  Agnew  &  Co.,  Prince  Rupert;  1914-19, 
overseas;  At  present  asat.  engr.,  reclamation  service,  Dept.  of  the  Interior. 

References:  R.  J.  Burley,  J.  S.  Tempest.  A.  C.  Wright.  G.  F.  Horsey.  W.  C. 
Warren. 

NOONAN— WILLIAM  FLEMING,  of  Napanee,  Ont.  Born  at  Kingston, 
Ont..  Aug.  31st,  1890;  Educ,  B.Sc  (C.E.),  Queen's  Univ.  1914;  1912  (summer),  C.N.O. 
Ry.;  1913  (summer),  instr'man,  Trent  Canal;  1915-18.  civil  dftsman.  Militia  Dept., 
Kingston;  1918-19,  constrn.  engr.,  Deloro  Smelting  &  Reduction  Co.,  Deloro;  1919 
(May-Sept.),  asst.  city  engr.,  Kingston,  Ont.;  Oct.  1919  to  May  1920,  asst.  engr., 
and  May  1920  to  date.  res.  engr.,  Dept.  Public  Highways  of  Ontario,  I-ungston, 
Trenton  Section. 

References:  G.  Hogarth.  A.  Macphail,  W.  L.  Malcolm,  R.  J.  McClelland,  W.  H. 
Losee,  T.  S.  Scott. 


WELDON— RICHARD  LAURENCE,  of  Montreal.  Que.  Born  at  Winnipeg, 
Man.,  Nov.  27th.  1894;  Educ.  B.Sc.  (Mech.  Eng.).  McGill  Univ.  1917;  British  Aaen. 
Medal  and  Honours  on  grad.  M.Sc.  McGill  Univ.;  1913  (summer),  tracer,  Manitoba 
Bridge  &  Iron  Works;  1914  (summer),  elect'n.,  contracting  for  self;  1915  (summer), 
mach.  shops,  G.  T.  P.  Ry.;  1916  (summer),  mech.  dftsman.  Nova  Scotia  Steel  & 
Coal  Co.,  New  Glasgow,  N.S.;  1917  (summer),  mech.  dftsman.  Can.  Electric  Products 
Co.,  Shawinigan  Falls;  1917-18,  demonstrator  in  mech.  engr'g..  McGill  Univ.;  1918 
(June-Sept),  special  designer,  Peter  Lyle  &  Sons  Constrn.  Co.;  Sept.  1918  to  Jan. 
1919,  asst.  metallurgist  with  same  company;  1919-20,  mech.  engr.,  Laurentide  Co., 
Grand'Mere;  1920  (Aug.-Dec),  rea.  engr..  Fort  Francis  Pulp  &  Paper  Co.  Ltd.; 
Dec  1920  to  date,  mech.  engr.,  Three  Rivera  Pulp  &  Paper  Co.  in  charge  of  engr'g 
office. 

References:  H.  Longley,  E.  Brown.  W.  G.  Matheson,  D.  Lewis,  A.  R.  Roberts, 
E.  A.  Ryan.  R.  C.  McCully. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

COMEAU-^ULES.  of  Montreal,  Que.  Born  at  Montreal,  March  16th.  1897; 
Educ,  Civil  Engineer,  Laval  Univ.,  1919;  1918  (summer),  dftsman.  Price  Bros., 
Kenogami,  Que.;  May  1919  to  Jan.  1920,  asst.  engr..  P.  W.  D..  Quebec  Govt.;  Jan. 
1920  to  Jan.  1921.  asst.  res.  engr..  Price  Bros.,  on  constrn  of  a  hydro  power  develop- 
ment at  Chutes  aux  Galets,  Que.,  in  charge  of  all  field  works  and  estinates;  At  present 
asst.  engr.,  Public  Works  &  Labor,  Bridge  Branch,  Quebec  Govt. 

References:  C  N.  Shanly,  F.  L.  Darrell,  J.  M.  H.  Cimon.  I.  E.  Vallée,  C.  C. 

Leluau,  E.  S.  T.  Lavigne. 

CONIBEAR— WILLIAM  ROY,  of  Niagara  Falls.  Ont.  Born  at  Cornwall.  Ont.. 
April  1st  1896;  1912  (May-July),  irrig.  dept.,  C.P.R.;  1914-19,  overseas;  Sept.  1919 
to  June  1920  and  Nov.  1920  to  date,  rodman,  H.E.P.C.,  Niagara  Falls. 

References:  A.  C.  D.  Blanchard,  F.  W.  Clark.  C.  H.  McDougall.  H.  L.  Buoke. 

N.  Malloch. 

HUGHES— BERNARD  HOPE,  of  Ottawa,  Ont.  Born  at  London,  England, 
Nov.  3rd.  1889;  Educ.  2  yrs.  S.P.S..  Univ.  of  Toronto,  1914;  1910  and  12  (summers), 
rodman.  City  of  Toronto  Sewer  Dept.;  1912,  asst.  engr.,  Winnipeg  River  Power  Survey, 
Dept.  of  the  Interior;  1913  (summer),  rodman  on  constrn.,  C.P.R.;  1914-19.  overseas. 
Can.  Engrs.  ;  May  1920  to  date,  instr'man,  reclamation  service,  Dept.  of  the  Interior. 

References:  W.  R.  Worthington,  G.  Phelps,  W.  M.  Ogilvie.  J.  T.  Johnston,  F.  S. 
Rutherford.  T.  Taylor.  R.  O.  Wynne-Roberts. 

IMBLE.AU— TREFFLE  H.,  of  Renfrew,  Ont.  Born  at  Renfrew,  Ont.,  Aug. 
29th,  1895;  Educ,  B.Sc.  (Mech.  Eng.),  Queen's  Univ.,  1919;  Since  May  1919.  mech. 
engr.,  with  the  Ha.  Ha.  Bay  Sulphite  Co.,  Port  Alfred,  Que.,  and  the  Cie  de  Pulpe 
de  Chicoutimi,  Chandler.  Que. 

References:  T.  S.  Scott,  P.  Gillespie.  E.  A.  Stone,  C.  W.  Burroughs. 

PRINGLE— FRANK  DUNBAR,  of  Hamilton,  Ont.  Born  at  BurUngton. 
Ont..  June  12th,  1889;  Educ,  B.Sc.  Queen's  Univ.,  1917;  1909-10.  blue  printing 
and  tracing,  London  Machine  Tool  Co.;  1910-12.  dfting.  Can.  Westinghouse  Co.; 
1913  (Apr. -Sept.)  city  surveys  and  suburban  work,  J.  W.  Tyrrell  &  Co.;  1914  (Apr.- 
Sept.).  levelling.  C.N.R.  Smiths  Falls;  1915  (Apr.-Oct.),  office,  E.  D.  Smith  &  Son, 
Winona;  1916-17,  Can.  Engrs.;  1917-19,  mech.  branch,  Can.  Naval  Service,  Halifax; 
1919  (Mar. -Sept.).  Hamilton  Harbor  Commission;  Sept.  1919  to  date,  munie,  engr'g 
&  city  surveys,  MacKay.  MacKay  &  Perrie,  Hamilton. 

References:  J.  E.  Hollaman,  F.  W.  Paulin.  T.  S.  Scott,  E.  R.  Gray,  H.  8.  Van 
Patter.  W.  B.  Ford.  E.  A.  Stone,  J.  W.  Tyrrell. 

SCOTT— ALLEN  NYE,  of  Ottawa,  Ont.  Born  at  Ottawa.  Feb.  9th,  1888; 
Educ,  B.Sc,  McGill  Univ..  1912;  9  mos.  shop  experience;  1912-13,  asst.  engr..  H.E.P.C. 
of  Ontario,  Ottawa;  1913-14,  supt.  of  steel  on  ten  story  reinforced  concrete  bldg.  for 
C.  E.  Deakin,  Contractor.  Montreal;  1914-15,  asst.  engr.,  H.E.P.C.  Ottawa;  1915-19, 
Lieut.  &  Capt.  Can.  Engrs.  Awarded  M.C.;  1919  (Apr.-Dec).  design  and  supt.  of 
constrn,  of  condensery  bldg.  at  Russell.  Ont.,  for  Ottawa  Dairy  Co.,  Ltd.;  Jan.  1920 
to  date,  aest.  engr.  in  charge  of  constrn.  &  install'n  of  mach.  at  six  plants  for  manu- 
facturing milk  powder  for  Canadian  Milk  Products. 

References:  M.  B.  Atkinson,  J.  A.  Ewart,  J.  Murphy,  F.  E.  Bronson.  A.  A. 
Dion,  J.  E.  Brown. 
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The  Construction  of  the  Toronto-Hamilton  Highway 

A  history  of  the  project  from  plans  to  final  slab,  with  details  of  operation  and  tables  of  costs. 

H.  S.  Van  Scoyoc,  A.M.E.I.C. 
Formerly  chief  engineer  the  Toronto-Hamilton  Highway  Commission,  now  consulting  engineer  the  Toronlo-Hamilton  Highway  Commission. 

Read  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  January  27th,  1921. 

The  purpose  of  this  paper  is  to  discuss  in  a  rather  Historical  Data 
intimate  way  some  of  the  features  connected  with  the 

construction   of  what   is   and,    will   probably   continue  The  first  official  record  of  what  is  now  known  as  the 
to  be  the  most  important  section  of  trunk  highway  in  Toronto  and  Hamilton  Highway  occurs  in  the  Public 
Canada.    An  endeavor  will  be  made  to  include  such  Archives  of  Canada,  series  Q.  Vol.  283,  1798.     It  reads- 
engineering  data  as  may  admit  of  a  broad  application  "It  is  ordered  that  roads  be  opened  with  bridges,  between 
and  to  give  in  detail  some  construction  costs  which  have  the  Humber  and  the  Credit  and  from  the  Credit  to  the 
not  previously  been  made  public.     In  order  to  avoid  head  of  the  lake,  the  work  to  be  done  by  the  Queen's 
as  far  as  may  be  possible  a  disjointed  statement  the  Rangers."     The  diary  of  the  Provincial  Land  Surveyor, 
subject  matter  will  be  presented  under  the   following  Augustus   Jones,    for   May    19th,    1798,    contains   this 
headings. —  entry. — "Saturday,  19th  May  1798 — Busy  marking  the 
■    1  T>.  most  eligible  ground  for  a  road  from  the  mouth  of  the 
Historical  Data.  Humber  to  a  creek  called  Lamabinecouce.    Struck  it 
Organization.  above   the   pond    and    marsh.    Fine   weather."    Other 
Suggested  Routes— Standard  Sections— Tests.  subsequent   entries   tell   of  the   additions  to  this   first 
Preliminary  Estimates.  section.     While   a    few   stretches   were   improved    from 
^      .       .-      ^^lr    4.    (  +u    Tr+  u-    i     t3-  time  to  time  no  real  erfort  towards  a  satisfactorv  High- 
Construction  West  of  the  Etobicoke  River.  ^^^  between  Toronto  and   Hamilton  was  made   u£tU 
Construction  in  York  County.  1912.     In  that  year  W.  D.  Flatt,  of  the  Township  of 
Conclusion.  Nelson,  led  a  deputation  which  appeared  before  their 
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township  council.  Subsequently  representatives  of  all  of 
the  interested  municipalities  including  Toronto  and 
Hamilton  agreed  to  support  the  proposition,  and  in  1913 
a  very  large  delegation  waited  upon  the  Government 
urging  the  necessity  for  a  permanent  highway.  Assurance 
was  given  that  the  matter  would  be  taken  up  seriously 
at  the  next  session.  A  strong  sentiment  had  been  created 
for  a  highway  and  when  serious  unemployment  occurred 
following  the  beginning  of  the  war  in  August,  1914,  a 
small  group  of  men  including  Lieut.-Col.  John  A.  Cooper, 
G.  Frank  Beer,  Mark  H.  Irish  and  Geo.  H.  Gooderham 
in  an  endeavour  to  prevent  soup  kitchens  memoralized  • 
the  Government  suggesting  that  work  on  the  Highway 
be  begim  at  once.  The  circular  presented  read  as 
follows  : — 


We  propose  that  the  people  of  Ontario  shall  collectively  lend  their 
credit  so  that  payment  for  the  construction  of  a  Concrete  Roadway 
between  the  Cities  of  Toronto  and  Hamilton,  via  a  route  herein  sub- 
mitted, may  be  guaranteed  and  immediately  proceeded  with. 

We  submit  that  this  project  should  have  your  support  and  the 
support  and  sanction  of  your  colleagues  because: — 

1.  It  will  give  instant  and  practically  continuous  employment  to 
thousands  of  men  at  the  height  of  the  present  depression. 

2.  It  will  create  for  the  Province  a  valuable  asset  at  a  price  far  below 
its  cost  in  normal  times  and  this  with  the  approval  of  all  labour 
interests. 

3.  It  places  no  unbearable  burden  in  taxation,  the  outlay  being  borne 
solely  by  the  ultimate  beneficiaries  and  equally  distributed  among 
them. 

4.  It  is  relief  work  of  the  most  practical  kind. 


Petition  to  Ontario  Government 


The  Route 


To  Doctor,  The  Honourable  J.  O.  Réaume,  M. P.,  Minister  of 
Public  Works,  Province  of  Ontario,  Legislative  Buildings,  Queen's 
Park,  Toronto, 

Sir:  It  is  generally  conceded  that  lack  of  employment  during  the 
next  few  months  will  produce  poverty  and  suffering  throughout  the 
Pro\'ince  of  Ontario,  and  particularly  in  manufacturing  and  largely 
populated  centres. 

That  there  will  be  notable  response  to  calls  for  aid  to  charity, 
no  one  doubts,  but  there  is  a  strong  feehng  that  an  effort  should  be 
made  to  relieve  the  situation  by  providing  work,  in  contra-distinction 
to  the  distribution  of  alms,  and  arranging  for  its  certain  continuance 
by  satisfactory  financing,  thus  ensuring  at  least  the  necessities  of  life 
to  many  who  would  otherwise  become  a  public  charge. 

In  these  circumstances,  we  venture  to  present  for  your  considera- 
tion, and  the  consideration  of  your  colleagues  in  the  Cabinet,  a  plan 
looking  towards  this  desirable  end.  In  so  doing  we  beg  to  assure  you 
that  the  project  has  the  hearty  support  of  many  influential  residents 
in  this  Province,  as  evidenced  by  the  financial  arrangements  later 
referred  to. 


We  propose  that  the  road  shall  be  built  over  what  is  known  as 
the  "Lake  Shore  Route"  for  the  following  reasons: — 

1.  As  the  highway  is  to  be  of  the  most  approved  permanent 
construction,  designed  to  carry  imlimited  loads,  and  intended  for  the 
economical  transportation  of  freight,  it  should  follow  the  lowest 
gradients.    The  Lake  Shore  Route  does  this. 

2.  Having  secured  the  lowest  gradients,  it  is  desirable  to  pass 
through  districts  where  the  taxation  will  be  distributed  over  the  largest 
possible  number  of  property  owners.  On  the  Lake  Shore  Route  is 
found  the  greatest  number  of  small  holdings  abutting  upon  the  proposed 
highway  or  affected  thereby. 

The  Construction 

The  road  will  be  constructed  of  concrete,  in  the  most  approved 
and  up-to-date  manner  similar  to  highways  already  laid  in  Wayne 
County,  State  of  Michigan,  and  also  in  Samia,  Ontario.  It  will  be  a 
24-foot  road,  16  feet  of  which  will  be  of  concrete  bearing  a  4  foot  shoulder 
on  each  side.  It  will  be  designed  with  a  vie\v  to  accommodating  fast 
and  slow  moving  traffic  at  a  minimum  of  upkeep  per  annum. 
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The  Normul  (Just 


Material                        Freight 

Per 

sq.  yd. 

Per 

mile 

Cement,  $1.40  per  bbl f.o.b.  R.R.  siding 

Sand.  $1.30  c.  yd 

Trap  stone.  $2.40  c.  yd 

Base  stone,  $1.25  c.  yd 

Joints.  .01  sq.  yd 

45c. 
lie. 
lie. 
16c. 

$4.224.15 

1.032.57 

1.032.57 

1,501.92 

93.87 

Total  cost    material  and  freicht 

84c. 

$7,885.08 

Savlnit 

You  will  appreciate  the  limited  time  at  our  disposal  prevented 
even  our  cnumcralinK  the  pfwsiblc  savings  from  different  wjurces  that 
might  be  confidently  expected,  but  as  a  surety  we  submit  the  following 
as  already  in  our  hands:  - 

Cash  contributions  from  cement  interests S  25,0'^)fJ.00 

"      stone  interests...  12,fKXJ.00 

Reduction  in  cost  of  labour 102,787.60 


5139,787.60 


This  will  undoubtedly  be  substantially  augmented  in  a  supplement- 
ary report,  should  you  favourably  receive  this  suggestion,  and  we  leave 
the  point  for  your  imagination,  confidently  believing  that  the  railways 
and^patriotic  private  means  will  still  further  reduce  the  general  cost. 


DN   HIGHWAY  COMMISSION 


TE       PLT^N 


Labour  at  20c.  per  Hour 


I 


Labour  on  joints 

Mixing  and  placing  concrete 

Rolling   sub-grade  and  shaping  shoulders 

Grading  and  ditches 

1-oading  and  teaming  to  job 

Total  labour 

Materials,  freight  and  labour 


Per 

sq.  yd. 


.01 
.16 
.20 
.10 
.26 


.73 
1.57 


Per 
mile 


$     93.87 

1,501.92 

1,877.40 

938.70 

2,440.62 


$6,852.51 
14,737.59 


Total  cost  of  road,  approximately  40  miles,  $589,503.60  without 
expense  of  management. 


A  reference  to  the  above  figures  will  at  once  acquaint^you  with 
the  fact  that  the  material  for  the  project  is  to  be  supplied  at  cost  or 
even  below.    This  has  the  dual  advantage  of  reducing  the  cost  of 
construction  and  in  preventing  an  increase  in  the  niimber  of  unemployed- 
Method  of  Payment 

We  should  suggest  that  the  road  be  paid  for  in  a  period  of  twenty 
years  by  the  various  parties  interested  by  the  issuance,  after  the 
interim  financing  hereinafter  suggested  has  been  completed  of  5  per 
cent  Sinking  Fimd  Bonds,  or  similar  securities,  insuring  the  repaj-ment 
to  the  Government  of  the  money  advanced  through  its  credit  during 
the  interim  period.    The  burdens  to  be  borne  will  be  as  follows;— 

City  of  Toronto  already  having  agreed  to  this  undertaking, 

the  sum  of $125,000.00 

City  of  Hamilton,  similarly 25,000.00 

Provincial  subsidy,  $4,000.  per  mile 160,000.00 

Municipalities.  54,000.  per  mile 160,000.00 

Property  taxation,  frontage  and  area 143.000.00 

$613,000.00 
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The  only  item  requiring  explanation  is  that  of  the  "property 
taxation"  and  our  suggestion  is  that  properties  immediately  abutting 
the  roadway  pay  IJ2C.  per  foot  per  annum;  the  next  fifty  acres  in  the 
rear  15c.  per  annum,  and  the  next  fifty  acres  in  the  rear  10c.  per  annum. 
This  has  been  found  to  produce  the  sum  above  laid  down  on  a  5  per  cent 
twenty  year  basis.  Whether  the  taxation  on  the  property  should  be 
more  is  a  matter  for  your  consideration,  but  we  submit  that,  as  presented 
by  us,  it  forms  a  most  reasonable  tax  owing  to  the  benefit  to  be  derived 
from  the  properties  served  by  the  road,  both  in  convenience  and  en- 
hancement of  value. 

The  Government  should  guarantee  the  maintenance  for  fifteen 
years,  adding  this  to  local  taxes  if  thought  desirable. 

Immediate  Financing 

The  permanent  financing  we  have  roughly  outlined  above. 
We  now  suggest  that  the  permanent  financing  be  postponed  for  a 
period  of  possibly  five  years,  and  that  during  this  interim,  evidence 
of  security  be  issued  by  the  Province  bearing  interest  at  6  per  cent 
per  annum.  (This  evidence  of  secvirity  is,  of  course,  for  the  judgment 
of  yourself  and  your  colleagues.) 


A  Section  of  the  Highway  in  1914. 

Taking  for  granted  that  the  security  will  carry  with  it  the  credit 
of  the  Province,  we  undertake  to  dispose  of  the  amount  necessary  to 
construct  the  road,  at  par,  and  in  addition  to  this  we  will  place  these 
securities  in  hands  where  we  shall  receive  an  undertaking  that  they 
will  not  be  put  upon  the  market,  but  will  be  held  during  the  decided 
upon  period.  At  the  end  of  this  period,  we  propose  the  method  of 
permanent  financing  above  outlined,  which  could  then  be  arranged  for, 
and  would  take  care  of  the  temporary  flotation. 

We  believe  that  we  should  add  that  it  is  our  intention  to  place 
this  loan  among  a  very  limited  number  of  citizens  whom  we  believe 
are  patriotic  enough  -to  enter  into  this  project  to  relieve  existing 
conditions. 

Management 

We  urge  that  the  construction  of  this  Highway  be  placed  in  the 
hands  of  a  Commission,  composed  of  five  members  who  shall  be  elected 
and  appointed  by  the  Lieutenant-Governor  in  Council,  who  shall  have 
for  his  first  object  business  efficiency  in  the  personnel  thereof.  We  urge 
that  the  appointees  be  of  such  high  standing  that  the  fullest  powers 
may  be  confidently  vested  in  them." 


That  the  proposition  did  have  careful  and  prompt 
consideration  from  the  Government  is  shown  first: — 
By  a  report  submitted  to  The  Honorable  the  Minister 
of  Public  Works  under  date  of  Sept.  2nd,  1914,  by  W.  A. 
McLean,  M.E.LC,  at  that  time  Highway  Commis- 
sioner, a  copy  of  which  is  herein  included,  and  second, 
by  the  fact  that  an  Order-in-Council  was  made  Sept.  17th, 
1914,  constituting  the  Toronto  and  Hamilton  Highway 
Commission. 

Preliminary  Report 

The  report  of  Mr.  McLean  was  as  follows: 

Sir:— 

In  pursuance  of  your  request,  I  have  read  the  statement  respecting 
the  Lake  Shore  Road,  presented  by  Messrs.  Gooderham  &  Irish,  and 
would  respectfully  advise  as  follows: — 

The  Route 

The  Lake  Shore  Road  should  be  selected  for  paving  for  the  reasons 
stated,  with  the  proviso  that  provision  be  made  in  Toronto  Township 
for  a  deviation  to  avoid  a  series  of  hills;  this,  I  understand,  can  be 
arranged. 

In  selecting  a  route,  the  question  is  not  —  which  shall  be  a  good 
road  ? —  for  Dundas  Street,  the  Middle  Road  and  the  Lake  Shore  Road, 
should  all,  in  the  near  future,  be  substantially  constructed  as  good 
roads. 

The  present  consideration  is  —  which  shall  be  the  paved  road  to 
accommodate  fast  automobile  and  heavy  truck  traffic  between  the 
two  cities  of  Toronto  and  Hamilton  ? 

From  a  careful  consideration  of  all  conditions  I  am  strongly  of 
the  opinion  that  the  Lake  Shore  Road  will  under  any  circumstances 
receive  the  most  severe  traffic  of  all  kinds;  that  if  a  pavement  were 
constructed  on  the  Middle  Road,  or  Dundas  Street,  and  an  ordinary 
macadam  on  the  Lake  Shore  Road,  the  Lake  Shore  Road  would  still 
attract  the  greatest  amount  of  fast  traffic,  such  as  a  macadam  would 
not  support,  and  the  result  would  be  a  heavy  outlay  for  maintenance 
along  that  road.  A  pavement  on  the  Lake  Shore  Road  and  macadam 
on  the  other  roads  considered,  would  undoubtedly  prove  the  most 
economical  arrangement. 

The  Construction 

The  construction  proposed  should  be  subject  to  careful  consider- 
ation. The  roads  of  Wayne  County  are  built  of  a  one-course  mixture, 
using  clean  washed  gravel. 

The  proposal  in  the  present  instance  is  to  construct  a  two-course 
pavement  using  limestone  for  the  base  and  trap  rock  for  the  surface. 
The  method  proposed  is  not  as  safe  a  type  of  construction  as  that 
followed  in  Wayne  County  or  Samia  but  may  become  necessary  upon 
a  more  careful  consideration  of  cost. 

Normal  Cost 

The  estimate  of  normal  cost  is  probably  low  and  might  bê 
expected  to  amount  to  $18,000  per  mile.  As  the  length  to  be  con- 
structed is  nearly  36  miles  the  total  cost  might  be  estimated  at  $650,000 
exclusive  of  culverts  and  bridges. 

Saving 

The  estimated  saving  is  based  upon  cash  contributions  and 
reduction  in  the  cost  of  labour  which  are  wholly  subject  to  the  efforts 
of  the  petitioners. 
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Method  of  Piiymoiii 

The  mi'thod  of  pnyiiu'iit  is  a  u-asonablc  approximation  of  what 
miRht,  afU'r  cart'ful  amsidcralioii,  be  reaiiied.  I  am  of  the  opinion, 
however,  tliat  llie  City  of  Toronto,  in  particul.'ir,  sliould  contribute 
a  greater  amount  to  the  cost  of  this  road;  and  also  that  a  larger  amount 
might  be  collected  as  a  direct  property  tax.  Tlic  cities  of  Toronto  and 
Hamilton  have,  however,  each  offered  to  contribute  the  respective  sums 
staled  Ijy  the  petitioners.  With  respect  to  the  property  tax,  I  am 
attaching  a  sketch  which  will  indicate  more  fully  their  suggestion. 

Immediate  Flnancinii 

The  metlKxl  of  immediate  financing  was  one  which  the  Highway 
Commission  did  not  consider  fully,  but  which  was  realized  in  such 
cases  as  the  Lake  Shore  Road,  to  ofTer  some  difliculty.  The  proposal 
of  the  petitioners,  Iiowever,  if  satisfactory  security  is  given,  would 
form  a  convenient  solution  in  the  present  instance. 

Management 

The  profwsed  system  of  management  is  in  keeping  with  the  views 
of  the  Highway  Commission  with  respect  to  interurban  roads.  It  was 
suggested  that  the  control  of  the  road  should  be  vested  in  a  Board 
of  Trustees  for  construction  and  possibly  for  subsequent  control  for 
a  term  of  years.  It  was  believed,  however,  that  some  representation 
should  be  given  to  the  various  municipalities  interested. 

Further  Consideration 

Legislation  would  be  necessary  but  so  far  as  information  is  before 
the  writer,  I  see  no  reason  why  this  might  not  reasonably  be  guaranteed. 

The  several  municipalities  have  all  asked  for  the  construction  of 
such  a  highway:  its  urgent  need  is  recognized;  and  the  property-owners 
have  petitioned  for  its  construction,  offering  to  pay  the  proposed  tax 
of  IJ-^c.  per  foot  frontage  for  a  term  of  30  years. 

If  the  term  were  reduced,  the  rate  per  foot  frontage  might  reason- 
ably be  increased.  The  property  immediately  fronting  on  the  road 
will  in  the  great  majority  of  cases  be  readily  saleable  for  residential 
purposes  and  market  gardens.  Farm  owTiers  would  in  this  way  — 
in  nejirly  all  cases  —  release  themselves  from  the  frontage  tax  and 
would  bear  only  the  area  tax  for  the  suggested  term. 

The  season  is  rapidly  advancing  and  concrete  cannot  be  laid  in 
wet  or  freezing  weather.  Grading,  however,  could  and  should  in 
several  cases  be  carried  out  this  fall,  and  such  could  be  done  to  place 
material  on  the  ground,  thereby  keeping  the  quarries  in  operation. 

The  survey  of  this  road  is  completed.     It  is  staked  for  construction 
and  plans  could  be  quickly  furnished. 
I  have  the  honour  to  be.  Sir, 

Yours  respectfully, 

W.  A.  McLean,  Commissioner. 

Organization 

The  Toronto  and  Hamilton  Highway  Q)mmission 
originally  was  composed  of  George  H.  Gooderham, 
Toronto,  G.  Frank  Beer,  Toronto,  T.  W.  Jutten,  Hamilton, 
Maxwell  C.  Smith,  Burlington,  and  Cecil  G.  Marlatt, 
Oakville.  Mr.  Marlatt  was  imable  to  act  and  his  place 
was  taken  by  W.  S.  Davis,  Oakville,  on  Sept.  23rd. 
On  Oct.  9th,  Hugh  Bertram,  Vinemoimt;  and  Reuben 
Lush,  Clarkson  were  added.  The  Commission  has 
remained  intact  to  the  present  time,  the  further 
addition  of  Thomas  Griffith  being  made  Jan.  1920.  Geo.  H. 
Gooderham  was  appointed  chairman  and  the  Commis- 


sion was  advised  on  Oct.  16th,  1914  that  if  a^recmcnts 
could  be  obtained  with  the  cities  of  Toronto  and  Hamilton 
work  could  be  proceeded  with.  The  agreement  with 
the  City  of  Toronto  was  received  Oct.  26lh  and  with 
Hamilton  on  Oct.  27lh.  The  first  employee  of  the 
Commission  was  the  writer,  who  reported  as  chief 
engineer,  Nov.  4th,  1914.  The  first  instructions  were 
to  get  actual  construction  under  way  as  quickly  as 
possible;  the  first  gang  was  at  work  on  Nov.  8th. 

The  Toronto  and  Hamilton  highway  Commission 
occupies  a  unique  position  with  regard  to  highway 
construction  in  Ontario  as  it  was  created  in  the  interim 
that  occurred  between  the  old  Good  Roads  Act  and  the 
new  legislation  which  carried  into  effect  the  recommenda- 
tions of  the  special  Highway  Commission.  For  this 
reason  it  was  more  self-dependent  than  would  otherwise 
have  been  the  case.  One  of  the  first  things  done  by  the 
Commission  was  to  appoint  a  firm  of  chartered  accountants 
to  prepare  a  suitable  form  of  organization  as  well  as 
to  make  what  amoimted  to  a  continuous  auditing  of 
the   books. 
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The  one  condition  laid  on  the  chief  engineer  in  the 
employing  of  assistants  was  that  only  men  living  in  those 
mimicipalities  which  were  directly  contributing  to  the 
cost  of  the  highway  should  be  engaged.  With  the  lack 
of  employment  then  existing  there  was  no  difficulty  in 
securing  competent  men  but  it  was  impossible  to  find 
men  experienced  in  constructing  concrete  roads  and  it 
was  not  possible  to  start  with  that  esprit  de  corps  which 
might  have  been  secured  if  the  staff  had  been  made  up 
largely  of  men  who  had  previously  worked  together 
in  one  organization.  While  the  total  nvunber  of  engineer- 
ing positions  available  did  not  exceed  thirty  the  number 
of  applicants  was  more  than  three  hundred.  This  made 
it  possible  to  select  men  of  an  unusually  high  standard. 
Without  exception  the  engineering  staff  was  of  British 
birth  or  training  and  with  very  few  exceptions  were 
student,  junior  or  corporate  members  of  The  Engineering 
Institute  of  Canada.  Many  of  the  men  in  the  Construc- 
tion Department  had  had  engineering  training.  The 
Toronto,  Hamilton  Highway  was  constructed  largely 
as  an  engineer's  job  and  the  profession  must  receive 
praise  or  blame,  whichever  is  merited  by  the  results 
obtained. 


14  fc  «t*""?»    — T« '*  " 


V^<\lc 


—  LevE-L  Ground  — 


Oriqinot  ûfounJ  Lcftii, 

—  Fill  — 

Standard  Road  Sections. 


As  work  was  begun  very  late  in  the  fall,  the  winter 
months  were  available  for  the  investigation  of  possible 
sources  of  supply  for  suitable  fine  and  coarse  aggregates. 
A  Department  of  Tests  was  organized  and  through  the 
kindness  of  the  University  of  Toronto  and  the  Provincial 
Department  of  Highways  the  laboratories  at  the  Uni- 
versity were  placed  at  the  disposal  of  the  Commission. 
Samples  of  fine  aggregate  were  collected  from  more  than 
forty  sources  with  full  information  as  to  accessibility, 
quantity,  price,  etc.  A  summary  of  the  results  is  shown 
in  the  following  table: 

Practically  all  the  sands  were  high  in  limestone 
content,  but  a  number  of  them  gave  very  excellent 
strengths  and  consisted  of  hard  tough  particles. 

Similarly,  samples  were  taken  from  eleven  stone 
quarries,  one  of  which  was  trap,  the  others  being  limestone. 
Laboratory  tests  were  made  with  the  results  shown  in 
the  table  below. 

Samples  from  four  of  the  quarries  gave  a  French 
coefficient  of  wear  of  nine  or  more  and  were  considered 
satisfactory  as  far  as  quality  was  concerned. 

Specifications  were  prepared  both  for  fine  and 
coarse  aggregates  and  tenders  invited  where  the  tests 
showed  suitable  materials  could  reasonably  be  expected. 
As  stone  was  purchased  by  the  ton  but  the  concrete 
measured  by  the  cubic  yard  the  specific  gravity  of  the 
stone  was  considered  in  comparing  prices.  Experiments 
showed  these  results. 


Sample 

Specific  gravity 

Tons 

per  cu.  yd. 

2 

2.72 

1.26 

3 

3.02 

1.40 

7 

2.67 

1.24 

9 

2.77 

1.28 

10 

2.71 

1.255 

Suggested^Routes  —  Standard  Sections  —  Test 

In  general  the  Highway  followed  an  existing  road- 
way. The  final  location  with  the  diversions  made  and  the 
various  deviations  suggested  are  shown  on  the  route 
map.  The  right  of  way  is  66  feet  in  width  except  in 
the  most  easterly  section  where  it  is  hoped  to  eventually 
have  a  right  of  way  86  feet  in  width.  The  sub-grade 
has  a  minimum  width  of  26  feet  in  fill  and  30  feet  in  cut. 
The  original  plans  of  the  Commission  provided  for  a 
concrete  roadway  16  feet  in  width  with  broken  stone 
shoulders  4  feet  in  width  on  either  side.  Before  con- 
struction was  begim,  however,  the  width  of  concrete 
was  changed  to  18  feet  and  earth  shoulders  substituted 
for  broken  stone.  Subsequently  the  width  of  concrete 
on  the  section  nearest  Toronto  was  increased  to  24  feet. 
The  various  standard  sections  used  are  shown  on  Drawings 
Nos.  5  and  6. 


In  order  to  avoid  difficulties  on  the  work,  prac- 
tically all  cement,  fine,  and  coarse  aggregates  were 
tested  at  the  point  of  origin  with  occasional  check  tests 
made  on  materials  delivered  on  the  work.  As  shipments 
were  made  in  comparatively  large  quantities  this  method 
was  quite  economical  and  led  to  practically  no  rejections 
on  the  work. 

The  mixture  of  concrete  decided  upon  for  the  road 
surface  was  one  part  of  cement  to  one  and  one  half  parts 
of  fine  aggregate  to  three  parts  of  coarse  aggregate 
proportioned  by  volume.  When  contracts  had  been 
made  for  the  materials  and  shipments  received  compres- 
sion test  pieces  were  made  up  in  the  laboratory.  Test 
cubes  were  also  taken  from  the  concrete  as  it  was  being 
placed  in  the  roadway.  As  an  evidence  of  the  quality 
of  the  concrete  secured  some  of  the  results  are  given 
in  the  following  table: 


JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


165 


Plan  showing  Proposed  Roadway  Section  on  Grades  of  4%  or  over. 


Tests  of  Fine  Agftregate 
1-3  Mis 


Sieve  Test 

Tensile  Strength 

Sieve  Test 

Sample 
No. 

%  Silt 

Remarks 

Sample 
No. 

%50Mesh 

%100Mesb 

3  days 

7  days 

28  days 

%  50  Mesh 

%100Mesh 

%SUt 

1 

11.5 

1.8 

0.9 

275 

454 

603 

4J4  Cu.  yd.  0.50  unscreened. 

19 

50.3 

12.0 

3.2 

2 

14.2 

3.7 

2.0 

265 

385 

558 

VA  Cu.  yd.  0.50 

20 

33.1 

9.5 

3.0 

3 

16.1 

1.9 

0.6 

118 

203 

348 

21 

18.1 

2.5 

0.8 

4 

9.2 

1.1 

1.7 

228 

303 

433 

IJiCu.  yd.  0.50 pit  run 

22 

12.4 

1.1 

1.0 

5 

4.6 

1.6 

1.3 

274 

292 

510 

.20fi.  Ton  at  pit  screened .... 

23 

1.6 

0.8 

1.6 

6 

10.3 

2.2 

2.6 

250 

243 

382 

it                             it                       «(                       4< 

24 

10.6 

2.8 

1.8 

7 

3.1 

0.9 

1.2 

123 

240 

378 

SeU  pit  for  $5.000 

25 

58.3 

2.6 

8 

3.0 

0.7 

1.4 

271 

361 

467 

26 

9.7 

3.7 

8.5 

9 

7.7 

1.8 

2.8 

303 

436 

431 

27 

17.0 

1.5 

1.4 

10 

13.4 

.3.5 

2.0 

210 

330 

436 

Broken  at  34  days 

28 

10.2 

4.1 

2.7 

11 

9.8 

3.4 

1.1 

205 

256 

29 

10.7 

4.4  . 

4.2 

12 

5.2 

0.9 

1.4 

226 

343 

566 

Pit  run  1  Ji  Cu.  yd.  0.50  at  pit 

30 

63.2 

19.2 

2.0 

13 

19.6 

4.1 

2.7 

186 

291 

433 

31 

11.2 

4.0 

5.2 

14 

3.3 

2.5 

265 

32 

9.2 

4.9 

8.7 

15a 

7.3 

1.3 

0.9 

190 

311 

33a 

1.3 

0.6 

2.4 

b 

4.6 

0.5 

165 

333 

b 

4.8 

1.6 

1.5 

16 

23.5 

11.7 

9.1 

200 

311 

455 

60f!.  F.O.B.  Pit  Cu.  yd 

34 

3.6 

0.7 

1.9 

17 

20.0 

1.5 

0.15 

126 

221 

35 

32.4 

7.0 

7.0 

18 

18.5 

11.2 

278 

436 

620 

36 
37 

38.0 
4.2 

8.3 
0.7 

0.4 

Standa 

rd  Ottaw 

a  Sand 

156 

?fi8 

380 

38a 
b 

28.3 
11.7 

7.3 
0.9 

4.9 
1.7 

Neat  C 

ement 

24  hr. 

225 

616 

666 

c 

39 

36.7 
35.1 

2.4 
30.1 

Office  of  the  Chief  Engineer,  Toronto,  April  7th.  1915 
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Typical  Profile 


Tests  of  Coarse  Aggregate 


Sample 

Tested 
by 

Specific 
gravity 

Absorb'n. 

Per  cent 
wear 

French  coeff. 

• 

Toughness 

Hardness 

Cement'n. 

1 

C.  a 

2.65 

0.167 

8.29 

4.90 

7.00 

b 

2.62 

0.54 

8.29 

4.80 

c 

6.80 

5  90 

2 

C.  a 

2.74 

0.102 

4.36 

9.00 

5.00 

b 

2.71 

0.104 

3.30 

12.10 

5.00 

T.  a 

2  71 

0.130 

6.10 

6.50 

5.20 

19.2 

b 

5.50 

3 

C. 

3.06 

0.09 

2,30 

17.30 

22.00 

W.  a 

3.00 

0.19 

2.90 

13.60 

13.00 

17.90 

b 

3.00 

0.31 

24.00 

18.30 

4 

C. 

2.69 

0  304 

5.00 

8.00 

5.00 

5 

C. 

2.79 

0.05 

5.40 

7.40 

6.00 

6 

C. 

2.68 

0.23 

4.70 

8.50 

6  00 

7 

C. 

2.68 

0.41 

4  06 

9.80 

10.30 

W.  a 

0.93 

3,00 

13.20 

12.00 

b 

2.65 

0.93 

12.00 

18.80 

8 

C. 

2.77 

0.76 

5.10 

7.80 

9.30 

9 

C. 

2.76 

0.68 

3.80 

10.50 

11.30 

W.  a 

2.80 

0.81 

10.00 

14.30 

b 

2.75 

0.61 

10.00 

15.80 

c 

2.75 

0.65 

3.80 

10.40 

13.00 

15.90 

d 

2.75 

0.93 

3.60 

11.20 

11.00 

15.40 

e 

2.80 

1.17 

2.90 

13.70 

14.00 

15.80 

f 

0.31 

12.00 

g 

0.61 

2.90 

13.70 

10.00 

h 

1.17 

14.00 

10 

C. 

2.71 

0.48 

3.70 

10.80 

10.00 

T. 

2.70 

0.53 

5.41 

7.39 

11.00 

11 

C. 

2.69 

0.106 

5.10 

7.80 

7.00 

Office  of  the  chief  engineer,  Toronto,  March  31,  1915 

Reference 

C.  Toronto  Hamilton  Highway  Commission,  H.  E.  Davis 
Tested   By      T.  University  of  Toronto 

W.  Washington. 
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(lomproHdlon  Tent» 
Test  specimens  made  in  luborutory      Sand  No.  1  used  for  qII  tests 


Series 
No. 


C.  1 


C.  2 


C.  3 


C.3-5 


C.  6 


C.  7 


Mix 


1-1/.  3 
I5y  vol. 

1~',;  3 
By  vol. 


l-lif3 
By  vol. 


1-2-4 
By  vol. 


1-2-4 
By  vol. 


1-2-4 
By  vol. 


28  days 


3280 
3(X)5 
3480 

Average  3275 

3935 
3990 
3850 


3925 


4700 
4400 


4550 


3245 
3440 


3348 


3840 
3845 


3  nuinths 


3625 
3440 


Average  3533 

3818 
4980 


4399 


4755 
5280 


5017 


3960 
4040 


Remarks 


Crusher    run    stone 
2"  ring  retained  on 


4000 


3842 


2980 
3020 


3000 


5375 
5180 


5278 


3490 
3358 


3924 


U    ring 


Crusher  run  stone 
all  pass  13^"  ring 
retained  on  )<i"ring 


Crusher  run  stone 
all  pass  1"  ring  re- 
tained on  yi"  ring 


Crusher  run  stone 
pass  2"  ring  re- 
tained on  }i"  ring 


Crusher  run  stone 
pass  lyi"  ring  re- 
tained on  }4"  ring 


Crusher  run  stone 
pass  1"  ring  re- 
tained on  }4"  ring 


Scries 
No. 


C.  8 


C.  9 


C.  10 


C.  11 


C.  12 


Mix 


1-1 H-3 


% 
Water 


Sand 


7% 


No.  5 


7.8% 


7<^ 


8% 


No.  1 


Stone 


Dundas 


No.  4 


No.  3 


No.  2 


28 
day 


3358 
3360 

Aver. 
3359 


2910 
2525 

2718 


1942 
1640 


1791 


2779 
2890 

2835 


2840 
2590 

2715 


3 
month 


4660 
3580 


4120 


3835 
4140 

3987 


3060 
3200 

3130 


3145 
3565 

3355 


2900 
2880 


2890 


6 
month 


5555 


5555 


4480 
4361 


4420 


4962 
4425 

4693 


2805 
4272 

3538 


Remarks 


6  month 
test  over 
capacity 
of  ma- 
chine 


x-c. 


Preliminary  Estimates 


Result  of  Tests. 


6"  Cubes  made  at  Intervals  along  the  Highway 


Six  inch  cubes  were  made  of  the  materials  as  it 
came  from  the  mixer  placed  alongside  the  road  and  entirelj- 
covered  \vith  earth  springled  at  the  same  time  as  the  road 
and  covering  taken  off  nineteen  days  later  shipped  to 
the  laboratory  and  tested  at  twenty-one  and  twenty-eight 
days. 


21  days 

28  days 

Sand  No.  1 

3302 
4052 
3037 
3720 

3822 

Sand  No.  2 

4685 

Sand  No.  3 

3650 

Sand  No.  4  . 

4288 

As  previously  stated,  work  on  the  Highway  was 
imder  way  four  days  after  the  chief  engineer  reported, 
before  the  names  of  all  of  the  members  of  the  Commis- 
sion were  known  to  him  and  after  only  one  trip  over  the 
proposed  route.  A  survey  had  been  made  by  the  Depart- 
ment of  Highways  and  plans  based  on  it  were  used  for 
the  earlier  work.  A  statement  of  cost  was  included 
in  the  circular  submitted  to  the  Government  (See  page  161) 
Certain  references  were  made  to  these  figures  in  the 
report  made  by  the  Highway  Commission. 

-  By  no  stretch  of  the  imagination  could  they  be  con- 
sidered as  a  preliminary  estimate  of  cost.  They  were 
made  mthout  knowledge  even  of  the  route  traversed. 
They  provided  only  $938.70  per  mile  for  grading  and 
drainage  and  pre-supposed  that  the  Commission  would 
operate  directly  under  the  Department  of  Highways 
so  no  provision  was  made  for  the  overhead  expenses 
of  management,  engineering,  etc.  Nothing  whatsoever 
was  allowed  for  bridges  and  culverts  although  the  road 
was  to  parallel  Lake  Ontario  and  is  in  sight  of  the  Lake 
for  almost  its  entire  extent,  a  location  likely  to  give  a 
maximimi   of  expense   for  drainage  structures.    Under 
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ordinary  conditions  no  work  should  have  been  under- 
taken until  careful  preliminary  estimates  had  been 
completed.  As  relief  work,  however,  no  delay  was 
justifiable.  The  securing  of  data  for  estimates  was 
begun  at  once,  but  the  engineering  staff  had  to  keep 
ahead  of  the  construction  force  before  everything  else 
and  it  was  not  until  April  10th,  1915  that  a  preliminary 
estimate  of  cost  was  presented  to  the  Commission.  This 
estimate  included  only  thirty-one  miles  of  the  Highway 
as  up  to  that  time  no  decision  had  been  reached  regarding 
the  section  nearest  Toronto,  nor.  was  there  definite  knowl- 
edge as  to  the  route  that  would  be  followed  at  the 
Hamilton  end.  It  included  the  31  miles  westerly  from 
the  western  boundary  of  New  Toronto.  The  summary 
sheet  of  the  grading  estimate  was  as  shown  below. 


Preliminary  Estimate  of  Grading 


Preliminary  Estimate  of  Grading 
April  10th,  1915 


Sec- 
tion 

Mile 
From 

To 

Dist 

in 
miles 

Estimated 
cost  of 
grading 

Average 

cost  per 

mile 

Percentage 
of  total 

cost 

mileage 

A 
B 
C 
D 

0 

9.60 

18.30 

25.56 

1 

9.60 
18.30 
25.56 
31.00 

9.60 

8.70 
7.26 
5.44 

$78,836.20 
55,273.80 
43,871.60 
53,441.05 

$8,212.21 
6,353.31 
6,042.92 
6,147.24 

37 
26 
21 
16 

31.0 
28.0 
23.4 
17.6 

Tota 

31.00 

$211,422.65 

$6,820.08 

100 

100  0 

An  estimate  of  the  probable  cost  per  mile  of  finished 
paving  made  at  this  time  was  as  follows  :^ 


Item 


Clearing 

Grubbing 

Sodding 

Excavation 

"         ditches 

borrow 

Fill 

Drainage  course 

Scarifying 

Fine  grading 

Rolling 

12"  weep  tile 

12"  tile-approaches. . . . 
18"  tile-approaches .... 
24"  tile-approaches. . . . 
30"  tile-approaches. . . . 

Backfill  fertile 

Excn.  con.  cul.  &  pipe. . 
Backfill       "  •'   .. 

Rip  rap 

Concrete  culverts 

"      culverts  ext'd . 
"      reinforcement. 

Concrete  pipe  12" 

"    18" 

"    24" 

"    30" 

Excn.  con.  culvt.  &  pipe 

(easier  than  ordinary) 

Backfill  cone,  culvt.  & 

pipe 

(more  expensive  than 
ordinary) 


Unit 

Total 

Unit 

cost 

$ 

14.72 

Acres 

50.00 

7.23 

** 

200.00 

151,770. 

Sq.  yds. 

.03 

161,794. 

Cu.  yds. 

.40 

118,520. 

" 

.35 

12,000. 

*' 

.35 

204,810. 

" 

2,267. 

'* 

2.00 

209,999. 

Sq.  yds. 

.15 

327,563. 

" 

.01 

474,907. 

** 

.01 

12,150. 

Lin.  ft. 

.25 

10,440. 

*' 

.65 

575. 

" 

1.00 

45. 

" 

1.50 

25. 

*' 

1.50 

3,209. 

Cu.  yds. 

.25 

2,474. 

" 

2.00 

665. 

" 

.25 

299.8 

" 

2  50 

1,470. 

" 

7.25 

1,455. 

" 

9.00 

56,153. 

Lbs. 

.05 

50. 

Lin.  ft. 

.65 

1,555. 

" 

1.25 

605. 

'• 

1.50 

105. 

" 

2.00 

2,299. 

Cu.  yds. 

1.00 

1,107. 

'* 

1.00 

Total  cost 


Preliminary  Estimate  as  of  April  10th,  1915 

Concrete  pavement  18  feet  in  width  with  earth 
shoulders  three  feet  in  width  on  either  side. 


736.00 

1.446.00 

4,553.10 

64,717.60 

41,482.00 

4,200.00 

4,534.00 

31,499.85 

3,275.63 

4,749.07 

3,037.50 

6,786.00 

575.00 

67.50 

37.50 

802.25 

4,948.00 

116.25 

749.50 

10,657.50 

13,095.00 

2,807.65 

32.50 

1,943.75 

907.50 

210.00 

2,299.00 


1,107.00 


$211,422.65 


Cost  per  Mile 

Grading  (details  in  table) 

10,560  sq.  yds.  of  concrete  @  $1.40  per  sq.  yd.  say. 

1500  sq.  yds.  reinforced  @  $0.07  per  sq.  yd.  say 

Earth  shoulders  600  cu.  yds.  @  $0.25 


Engineering  and  general  expenses.  6%  say. 
Contingencies 10%  say. 


$    6,820.00 

14,784.00 

105.00 

150.00 

$21,859.00 
1,311.54 
2,317.05 


The  cost  in  the  various  sections  is  shown  in  Table. 


Total $25,487.59 

Cost  for  36  miles,  say $917,553.24 

Before  these  estimates  were  submitted,  however, 
the  Legislature  had  passed  the  Toronto  and  Hamilton 
Highway  Commission  Act,  1915,  which  was  based  on 
a  total  cost  of  $600,000.00.  When  the  estimates  were 
laid  before  the  Commission  and  informally  discussed, 
the  imanimous  decision  was  to  endeavour  to  construct 
a  highway  first  class  in  every  way  rather  than  to  attempt 
to  limit  the  expenditure  to  $600,000.00. 

Construction  West  of  the  Etobicoke  River 

In  order  to  provide  as  much  work  as  possible  for 
the  imemployed,  grading  was  carried  on  through  the 
winter  months.  Only  needy  men  with  families  were 
hired.  Many  of  them  were  unaccustomed  to  pick  and 
shovel  work.  Before  a  gang  was  hardened  to  the  work 
it  was  replaced  by  a  new  draft  in  an  effort  to  aid  as  many 
needy  families  as  possible.  Most  of  the  work  done  was 
on  those  sections  where  the  grading  was  heaviest.  The 
ground  moved  was  frozen.  Dynamite  was  used  con- 
stantly. Teams  ploughed  day  and  night  in  order  to 
ofïset  as  far  as  possible  the  effects  of  the  frost.  At  the 
end  of  March,  1915  our  progress  report  shown  that  about 
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62,000  cubic  yards  of  earth  had  boon  moved  at  a  cost 
of  (if)  cents  ixT  culîic  yard.  This  represented  atxjut 
30',',  of  tiie  entire  yardage  exclusive  of  "^'ork  County 
and  aixnit  95',',  of  the  iieavy  trading  work.  It  was 
the  material  tliat  could  have  been  most  economically 
handled  under  jiroper  conditions.  The  cost  was  three 
times  tiiat  of  the  heavy  j^radinn  done  during  the  summer 
months  liut  about  3lt)  men  were  given  employTTient 
during  the  winter  and  a  maximum  of  slightly  more 
than  1,0(X)  during  the  simimer.  3,983  men  applied  to 
the  Commission  for  work  up  to  the  end  of  1915.  3,430, 
all  Hritisli  subjects,  had  lu>en  given  employment  and 
nearly  300  of  the  unskilled  labourers  enlisted  in  the 
Canadian  Forces.  They  were  real  men  and  they  appre- 
ciated the  assistance  that  had  been  given  them. 

On  account  of  delays  in  yard  arrangements,  the 
laying  of  the  concrete  paving  was  not  begun  until  July 
21st,  1915  and  an  unusually  wet  season  prevented  con- 
tinuous work  but  by  the  end  of  the  Commission's  year, 
October  31st.  1915,  a  total  of  131,519  sq.  yds.  had  been 
completed  and  the  quantities  of  materials  used  and  the 
costs  are  shown  in  the  table. 

Details  Concrete  Paving  Cost 
Total  quantity  of  paving  laid  to  October  31st,  1915 131.519  sq.  yds. 


Materials  required. 

Cement,  205,304  bags,  —  51,326  barrels  @ 
$1.35                      

Cc 

$71,856.40 
14,161.84 
28,327.10 

$25,488.65 
30,208.69 

St  per  sq. 
$0.526 

Sand,        16,093  tons  @  0.88  

0.107 

Stone,      29,818    "     @  0.95 

0.215 

Joints,      per  100  lineal  ft.  of  material  @ 
$2.39 

Labour. 

Joints,  mixing  and  placing 

Loading  and  teaming  to  job. 

Hauling $13,383.98 

Unloading   $1,241.26 
3,074.12 
1,382.46 

c  cri7  ot 

0.006 
$0.190 

Track  laying 7,755.18 

Track  maintenance 3,371.69 

0.229 

Total. 


$1.273 


These  figures  do  not  include  an  allowance  for  plant 
depreciation  and  are  exclusive  of  costs  for  management 
or  engineering.  The  laying  of  concrete  continued  into 
November,  the  total  yardage  for  the  year  being  162,841 
sq.  yds.  Almost  all  of  the  heavy  grading  West  of  the 
Etobicoke  was  completed  by  the  end  of  the  year. 


Construction  East  of  the  Etobicoke  River 

When  the  Provincial  Legislature  met  in  1916  it  was 
necessary  to  amend  the  Act  passed  in  1915  in  order  to 
provide  for  the  increased  cost  shown  by  the  Commission's 
estimates.  The  entire  basis  of  financing  was  changed, 
the  excess  cost  over  a  fixed  sum  being  borne  by  the 
government.  Revised  estimates  were  prepared  and 
presented. 

In  the  estimate  presented  to  the  Government  on 
April  10th,  1916,  provision  was  made  for  the  completion 
of  a  concrete  roadway  from  the  West  end  of  the  then 
existing  DoUarway  pavement  in  Mimico  to  the  city  limits 
at  Hamilton.  No  provision  was  made  for  bridges  at 
Mimico  Creek,  Etobicoke  River,  Oakville,  Bronte  or 
the  entrance  to  Hamilton  or  for  the  paving  with  concrete 
of  the  Bridge  approaches. 

The  expenditure  of  the  Commission  to  this 

date  was $638,734.85 

The  estimated  cost  of  the  work  in  York 

County  was 92,999.00 

The  estimated  cost  of  the  work  west  of  the 

Etobicoke  was 299,129.30 

Total $1,030,863.15 

Credits  for  special  work  in  York 
County  not  chargeable  to 
Commission $15,010.00 

Credits  for  special  work  west  of 
the  Etobicoke  not  charge- 
able to  Commission $18,000.00      $33,010.00 

Total  estimated  cost  of  Highway 

to  Commission  was $997,853.15 

The  detailed  estimates  of  the  work  to  complete 
were  as  follows: — 
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Estimate  of  cost  of  completion  from  the 

Etobicoite  Creek  Easterly  in 

York  County 


Estimate  of  cost  of  completion  from  the  Etobicoke  Creek 
Westerly  to  the  City  limits  of  Hamilton  on  the 
present  Plaine  Road 


Quan- 
tity 


1 

0.5 
35000 
13000 
17000 
29600 
50000 

5700 


20800 

7500 

400 

100 

200 

5000 

200 

29600 

3200 

15000 

16400 


Unit 


Acre 

Acre 
Sq.  yards 
Cu.yards 
Sq.  yards 
Sq.  yards 
Sq.  yards 
Cu.yards 


Lin.  feet 
Cu.yards 
Cu.yards 
Cu.yards 

Cu.yards 
Pounds 
Cu.yards 
Sq.  yards 
Sq.  yards 
Sq.  yards 
Lin.  feet 


Item 


Clearing 

Grubbing 

Sodding 

Excavation 

Scarifying 

Fine  grading 

Rolling 

Pipe  excavation 

Concrete  pipe 

12",  18"-24"    

Vitrified  pipe— 12" 

Gravel  backfilling 

Earth  backfilling 

Culvert  foundation 
excavation 

Concrete  culvert 

Reinforcement 

Backfill 

Concrete  pavement 

Macadam 

Reinforcement 

Shoulder  6'  stone 

Extra  work  and  moving 
Radial  siding 

Contingencies,  superin- 
tendence and  engineering 


Unit 
cost 


$60.00 
200.00 
.03 
.50 
.01 
.03 
•  OIJ^ 
.75c 


.15c. 
1.00 
.25 

.75 
$9.00 
.04 
.30 
1.40 
.80 
.05 
.35 


Total 


;        60.00 

100.00 

1,050.00 

6,500.00 

170.00 

888.00 

750.00 

4,275.00 

700.00 
3,120.00 
7,500.00 

100.00 

75.00 

1,800.00 

200.00 

60.00 

41,440.00 

2,560.00 

750.00 

5,740.00 

2,500.00 

12,645.00 

$  92,999.00 


Quan- 
tity 


0.8 

0.5 

5600 

27000 

300 

16600 

158620 

158620 

980 

80 

120 

1500 

1250 

260 

1000 

760 

159220 

16500 

21000 

10800 


Unit 


Acre 

Acre 
Sq.  yards 
Cu.yards 
Cu.yards 
Sq.  yards 
Sq.  yards 
Sq.  yards 
Cu.yards 
Lin.  feet 
Lin.  feet 
Lin.  feet 
Lin.  feet 
Cu.yards 
Cu.yards 
Lin.  feet 
Sq.  yards 
Cu.yards 
Lin.  feet 
Sq.  yards 


Item 


Clearing 

Grubbing 

Sodding 

Excavation 

Drainage  course 

Scarifying 

Fine  grading 

Rolling 

Foundation  excavation . . . 

Con.  pipe — 18" 

Con.  pipe — 30" 

Vitrified  pipe — 12" 

"      18" 

Gravel  backfill 

Earth  backfill 

Con.  culvert  rig 

Con.  paving 

Shoulder 

Protection  rail 

Macadam  paving 

Contingencies  —  engineer- 
ing, etc 


Unit 
cost 


$60.00 
60.00 
0.03 
0.50 
0.75 
0.01 
0.03 

0  01 
0.65 

1  00 
2.00 
0.15 
0.35 
0.75 
0.25 
1.00 
1.40 
0.25 
0.15 
0.80 


Total 


S      48.00 

30.00 

168.00 

13,500.00 

225.00 

166.00 

4,758.60 

1.586.20 

637.00 

320.00 

662.50 

195.00 

250.00 

760.00 

222,908.00 

4,125.00 

3,150.00 

8,640.00 

37,000.00 

$299,129.30 


Cost  of  section  West  of  Etobicoke 


General  expenses $  25,441.17 

Engineering 41,914.25 

Plant 22,438.03 

Right  of  way  and  surveys 17,189.41 

Legal 2,376.46 

Purchasing  and  inspection 10,183.17 

Stores 23,085.65 

Camps 50,715.82 

Grading 186,346.17 

Bridges,  culverts,  guard  rail 55,756.11 

Drainage 45,299.80 

Macadam  shoulders,  etc 42,723.55 

Concrete  roadway 454,004.07 

Total $977,473.66 


100.0% 


80.1 


By  the  provisions  of  the  Toronto,  Hamilton  Highway 
Act,  1916,  the  financing  was  arranged  for  on  the  following 
basis. 

City  of  Toronto $250,000.00 

City  of  Hamilton 50,000.00 

Municipalities  traversed  by  the  Highway  by  direct  tax  216,000.00 

Municipalities  traversed   by   the   Highway  by  local 
assessment  an  amount  not  exceeding  $4,000.00  per 

mile  —  about 144,000.00 

Provincial  Government  balance  of  cost  not  exceeding 

40%  of  $920,000 368,000.00 


$1,028,000.00 


By  February  28th,  1917,  the  construction  work 
West  of  the  Etobicoke  was  practically  completed  and  a 
summarized  statement  of  cost  on  this  section  shows 
expenditures  as  follows: — 

Detailed  figures  as  to  quantities  and  costs  for  labor 
are  shown  on  the  returns  made  on  the  division  engineers 
summary  sheets  for  February  28th,  1917,  which  were 
as  follows, — 
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Detailed  Quantltlei  and  Labotir  Co«U 


Description  of  Work 


ClcarinR 

Close  lullinK 

(înibbitiK 

Sodding 

Excavation 

Solid  rock 

Loose  rock 

I  lard  pan 

Karth 

Borrow 

Extra  haul 

Cost 

Scarifying 

Rolling 

Sub  grade 

Fills 

Fine  grading 

Earth 

Hard  pan 

Drainage  course 

Crushed  stone 

Gravel 

Transportation  team 

Train 

Cr.  stone 

Gravel 

Foundation  excavation 

Earth  dry 

Hard  pan  dry 

Loose  rock  dry 

Solid  rock  dry 

Earth  in  water  . . . 

Hard  pan     "     ... 

Loose  rock    "    ... 

Solid  rock 

Culverts 

Unwatering 

Team  transportation 
materials 

Reinforcement . . . 

Concrete 

Backfilling 

Coffer  dams 

Manholes  and  catch 
basins 

Concrete 

Brick 

Temporary  crib  work 

Round  timber. . . 

Iron 

Paving  —  dry 

Pipe 

Corrugated  8" . . 
12".... 
18". . 
24".. 
30".. 
48".... 


Acre 
Acre 
Acre 
Sq.  yd. 

Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 

Sq.  yd. 

Sq.  yd. 
Sq.  yd. 

Sq.  yd. 
Sq.  yd. 

Cu.  yd. 

Cu.  yd. 

Ton  mile 
Ton  mile 
Ton  mile 


Unit 


Ton  mile 
Lbs. 
Cu.  yd. 
Cu.  yd. 
F.B.M. 


Cu.  yd. 


Lin.  ft. 
Lbs. 
Cu.  yd. 

Lin.  ft. 


Quantities 


16.44 

0.70 

8.48 

322,259.00 

1,811.00 

180.(X) 

53,802.00 

193,888.(X) 

132.00 

120,364.00 

144,569.00 

374,648.00 
62,265.00 

208,857.00 
130,654.00 

1,397.00 
2,164.00 

2,882.00] 

1,954.00 

608.00 


Cu.  yd. 

14,531.00 

Cu.  yd. 

8,488.00 

Cu.  yd. 

146.00 

Cu.  yd. 

578.00 

Cu.  yd. 

397.00 

Cu.  yd. 

575.00 

Cu.  yd. 

26.00 

Cu.  yd. 

41.00 

5,803.00 
55,169.00 
1,535.90 
1,620.00 
5,498.00 


177.30 
36.40 

6,220.00\ 
500.00/ 
14.00 

60.00' 
94.00 
70.00 
25.00 
76.00 
233.00 


Total  cost 


1.035.20 
59.70 
624.11 

8,803.52 


119,834.44 
1,623.85 

5,890.05 
18,752.14 


1,606.55 
1,251.13 


534.43 


16,651.08 


560.24 

2,444.30 

6,565.59 
977.18 
143.03 

2,343.82 

116.18 
10.88 

109.48 


Average 
unit  cost 


63.&3 
85.29 
73.69 
0.0273 


0.48 
0.0114 

0.0135 
0.055 


1.16 
0.58 


0.099 


0.41 

4.30 
0.61 
0.026 


0.017 
0.78 


0.20 


Description  of  Work 


Concrete 


10" 
12" 
18" 
24" 
30" 


Lin.  ft 


Pipe 


Transportation 
team  and  train . 
Backfilling 

Crushing 

Earth 

Gravel  &  field  stone 

Crushed  stone 

Cinders 

Transportation  field 
stone  &  gravel.  . . 
Transportation 
crushed  stone .... 

Clay  Pipe    4" 

6" 

6x6" 

8" 

9" 

10" 

12" 

15" 

18" 

24" 

Retaining  Walls 

Masoiuy 

Concrete 

Timber 

Ties 

Iron 


Ton  mile 

Cu.  yd. 
Cu.  yd. 
Cu.  yd. 


Ton  mile 


Lin.  ft. 


Rip  Rap 

Hand  faid 

Loose 

Transportation . 

Temporary  trestles 
Round  timber. . 
Flatted  timber . 
Square  timber. . 

Iron 

Steel  rails 

Transportation . 


Bridges 

Excavation 

Earth  dry 

Hard  pan  dry 

Solid  rock 

Earth  in  water . . . 

Hard  pan    "    ... 

Solid  rock   "     ... 

Cofïer  dams  and 
shoring  sawn  tim- 
ber 2x10 


Unit 


Cu.  yds. 

F.B.M. 

Lbs. 

Cu.  yds. 
Ton  mile 

Lin.  ft. 

F.B.M. 
Lbs. 

Ton  mile 


Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 
Cu.  yd. 


F.B.M. 


Quantities 


157.00 

9,445.00 

2,073.00  f 

350.50 

694.50 


3,460.00 

828.80 
6,031.00 
8,931.00 
2,605.00 

192.00. 

13,846.00 

5,367.00 

15,208.00" 

27,498.00 

6,036.00 

3,730.00 

120.00 

185.00  f 

44,648.00 

10.00 

3,143.00 

162.00, 

57.201 

40.20/ 

21,148.00 

350.00 

964.00 

319.20 
11.00 

452.50 

500.00 

28,200.00 

3,640.00 

234.00 
9,480.00 

161.00 


1,648.00"! 

404.00 

156.00 

55.00 

10.00 

239.00J 


790.00 


Total  cost 


775.27 

2,840.75 

993.84 

5.951.72 

10,176.21 
1,343.22 

1,954.95 


465.44 

201.24 
77.43 


649.12 

13.01 

458.27 


218.28 


2,975.58 


137.29 
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Description  of  work 


Piles 

Number 

Left  in  worli 

Cutoff ■. 

Backfilling '. 

Reinforced  concrete 

1—2— 4  mix 

Reinforcement 

Transportation 

Traini 

Team 

Fencing 

Length  fenced 

Wire 

Fence  posts 

Gate    and     anchor 

posts 

Gates 

Lord    surveyors   monu- 
ments  

Concrete 

Reinforcement 

Guard  rails 

Wooden 

Concrete 

Reinforcement 

Roadway 

Macadam  surfacing 

Concrete  surface.. . . 

Reinforcement 

Water 

Transportation 
teams. 

Train  and  team  train 
Shoulders 

Crushed  stone 

Earth 

Approaches 

Crushing  stone 

Crushed  stone 

Gravel 

Transportation  team 

Crushed  stone 

Gravel 


No. 
Lin.  ft. 

Cu.  yds. 

Cu.  yds. 
Lbs. 

Ton  mile 


Rods 
No. 


Unit 


Cu.  yds. 
Lbs. 

Lin.  ft. 

Lbs. 

Sq.  yds. 
Sq.  yds. 
Sq.  yds. 
lOOOgals. 

Ton  mile 


Cu.  yds. 


Cu.  yds. 


Ton  mile 


Quantities 


52.00 

1,664.00 

156.00J 

819.00 

1,700.50 
63.283.00 

■  3,755.00 
5,500.00 

186.00 

186.00 

136.00J 

6.00 

2.00 

372.00 1 
16.00 


640.00 
1,397.00 
1,630.00 

11,912.00 
312,102.00 
101,694.00 

16,077.00 

2,153.00l 
386,077.00/ 

1,785.00 
18,362.00 

753.00 
1,711.00) 
269.00/ 

4,630.00 
302.00 


Total  cost 


270.92 
1,080.92 
8,594.65 

3,244.14 
102.78 


843.10 


25.32 
829.23 


1,819.61 

85,741.10 

679.02 

1,774.17 

99,265.49 


9,050.65 


715.51 

1,498.70 
851.15 


Average 
unit  cost 


0.14 
1.32 
5.06 

0.36 


0.60 

0.15 
0.275 
0.007 
0.110 

0.255 

0.50 

0.36 
0.33 


costs  for  labour  and  materials 
per   sq.    yd.   of    concrete 


Constantly    rising 
increased  the    average  price 

roadway  from  $1,273  in  October  1915  to  $1,454.  When  it 
was  brought  to  the  attention  of  the  Government  that  the 
constantly  increasing  costs  would  make  it  impossible  to 
complete  the  work  within  the  estimates  made  in  April 
1916,  an  additional  appropriation  of  $100,000.00  was 
made. 

The  rates  paid  for  labour  and  teams  are  as  follows: 

Teams 
$0.48  per  hour 
0.52i      " 
0.70'      " 
0.70 
0.70 
0.70 
0.85 


Nov.  1914 

Jan.    1916 

June  1917 

Labour 

$0.20  per  hour 

0.25 

0.30       " 

July  1917 

Aug.  1917 

June  1818 

July  1918 

0.32i      " 

0.35 

0.37è      " 

0.40 

~^    '^    ^?  ^^  ^fî   ^    *?   y^   ^j  ^    /ô,^ 

Monthly  Progress  and  Expenditure  Chart  —  Excavation. 

Construction  in  York  County 

A  question  which  will  naturally  arise  is  why  the 
section  nearest  to  Toronto  was  the  last  to  be  built. 
During  the  summer  of  1914  the  Department  of  High- 
ways made  a  preliminary  survey  of  the  Lake  Shore 
Road  which  was  completed  before  the  Commission  was 
formed,  and  which  was  the  only  basis  for  the  early  work 
of  the  Commission.  Largely  on  account  of  the  fact 
that  a  Dollarway  pavement  had  been  constructed  for 
the  first  two  miles  out  of  Toronto  and  the  belief  that 
contracts  had  been  let  or  were  pending  for  additional 
work,  this  survey  did  not  begin  at  the  boundary  of 
Toronto  at  the  Humber,  but  at  the  Westerly  boundary 
of  New  Toronto  instead.  When  the  Commission  was 
advised  October  16th,  1914,  that  upon  obtaining  agree- 
ments with  the  Cities  of  Toronto  and  Hamilton,  the 
work  could  be  proceeded  with,  the  matter  was  at  once 
laid  before  the  two  Councils,  Toronto's  agreement  being 
received  October  26th,  and  Hamilton's  October  27th. 
Negotiations  were  then  opened  with  the  York  Highway 
Commission,  regarding  the  York  County  section.  When 
construction  work  began  in  November  1914,  it  was 
very  evident  that  the  greatest  need  for  relief  work  came 
from  Toronto,  and  when  arrangements  were  made 
regarding  the  transportation  of  the  Toronto  men,  tickets 
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vjvTv  i^rintcd  for  various  points  in  York  County,  l)u(  the 
failure  to  a^rce  witii  llic  York  Ilif^hway  Commission 
prevented  j^ettinn;  tlie  work  under  way. 

Karly  in  H)1[S  delegations  from  Mimico  and  New 
Toronto  appeared  Ix-fore  the  Commission,  outiininK  a 
plan  for  a  Highway  8(5  feet  in  widlli,  radial  tracks  in 
the  central  jiortion  and  two  jxived  roadways.  They 
also  said  that  tlie  two  municipalities  were  installing 
joint  sanitary  sewers  and  a  disposal  plant,  and  complet- 
ing a  water  system.  The  Commission  recoRnized  the 
advantages  of  the  wider  hi^hway,  but  doubted  the 
desirability  of  a  form  of  construction  which  would  require 
traffic  to  cross  the  radial  tracks  at  the  limits  of  Mimico 
and  New  Toronto.  They  felt  that  the  s;une  form  of 
construction  should  be  adopted  throughout  the  county. 
Estimates  were  prepared,  but  no  agreement  could  be 
reached  as  to  the  basis  of  distributing  the  cost. 


Laying  Reinforcement  in  Oakville. 

The  Commission's  surveys  showed  how  serious  the 
situation  on  this  section  of  the  Highway  was.  East  of 
Church  street  in  Mimico,  none  of  the  roadway  was 
66  feet  in  width,  the  narrowest  portion  being  only  38  feet. 
There  were  some  very  dangerous  curves.  The  Toronto 
and  York  Radial  Railway  complicated  matters  still 
more.  Their  tracks  were  on  the  highway.  Their  rights 
were  not  clearly  defined.  Some  of  the  municipalities 
interested  desired  provision  for  double  tracking,  others 
felt  that  they  should  be  removed  entirely  from  the 
highway. 

With  these  difficulties  facing  them  and  having  in 
mind  that  the  York  Highway  Commission  had  already 
incorporated  the  Lake  Shore  Road  to  the  county  line 
in  their  plan  of  improved  roads,  the  Commission  looked 
for  another  solution  to  its  problem  and  proposed  a  varia- 
tion from  the  original  route  plan.  The  new  location 
would  have  taken  the  highway  under  the  Grand  Trunk 
Railway  near  the  Etobicoke,  crossed  the  farm  lands  just 
east  of  the  Etobicoke  diagonally,  and  joined  Queen 
street.  It  was  slightly  shorter  than  the  Lake  Shore 
Road,  and  could  have  been  constructed  for  less  money 
than  any  adequate  solution  to  that  route.  It  would 
have  opened   a  new   farming   district   to   the  Toronto 


Market,  and  would  have  been  practically  free  from 
intersecting  streets  to  the  great  advantage  of  through 
traffic. 

This  proposition  was  not  received  kindly  by  the  City 
of  Toronto,  or  by  those  in  the  vicinity  of  the  two  routes. 
The  Commission  reluctantly  abandoned  this  scheme,  and 
turned  its  attention  once  more  to  the  Lake  Shore  Road. 
It  felt  that  the  addition  of  the  great  amount  of  lfx;al 
traffic  in  this  secti(jn  to  the  large  and  growing  through 
traffic  would  make  the  construction  of  a  roadway  of  the 
standard  width  little  short  of  criminal.  As  no  mutually 
satisfactory  arrangements  could  be  arrived  at,  the  Com- 
mission made  application  to  the  Ontario  Railway  and 
Municipal  Board  for  permission  to  widen  the  concrete 
roadway  to  24  feet  from  the  western  boundar>'  of  O'Connor 
Road  to  the  Toronto  line.  The  Board's  decision  ordering 
a  wider  roadway  was  issued  June  22nd,  1917. 

The  installation  of  sewers  and  water  mains  in  Mimico 
and  New  Toronto  prevented  the  possibility  of  Highway 
construction  during  1915  and  1916.  It  was  planned  to 
have  all  the  trenching  on  the  Lake  Shore  Road  completed 
by  December  1st,  1916,  however,  which  would  have 
given  some  chance  for  the  backfilling  to  settle.  Delays 
prevented  this  schedule  being  followed. 

In  presenting  its  estimates  in  connection  with  the 
application  made  to  the  Railway  Board  to  widen  the 
roadway,  the  Commission  included  items  covering  the 
cost  of  storm  sewers,  catch  basins,  boulevard  grading  and 
curb  work.  It  was  held,  however,  that  this  work  was 
optional  with  the  municipalities.  Mimico  and  New 
Toronto  requested  that  this  special  work  be  done  but  in 
Etobicoke  Township,  East  of  the  Town  of  Mimico,  the 
Commission  found  itself  in  the  position  of  having  to 
acquire  land  at  considerable  cost,  utilize  a  large  portion 
of  it  for  an  undesirable  open  ditch  construction  and 
place  the  concrete  roadway  in  such  a  location  as  to  make 
it  extremely  likely  that  it  would  have  to  be  torn  up 
within  a  few  years  if  that  section  should  develop  to  the 
extent  that  the  Commission  anticipates.  Many  meetings 
were  held  with  the  Township  Council  and  the  rate 
payers  in  that  section  but  it  was  not  until  September 
13th,  that  an  agreement  was  reached  imder  which  the 
work  could  proceed.  As  the  laying  of  the  concrete  in 
this  section  was  completed  October  28th,  fair  progress 
was  made,  especially  since  it  was  necessary  to  acquire 
land,  move  three  pole  lines  and  the  radial  tracks,  in  addi- 
tion to  the  regular  grading  and  concreting  in  that  period. 

In  presenting  its  estimates  before  the  Ontario 
Railway  and  Municipal  Board  in  connection  with  its 
application  for  permission  to  widen  the  roadway  in  York 
County  the  Commission  asked  that  the  cost  of  construc- 
tion beyond  that  contemplated  in  its  estimates  of  April 
1916  be  considered  as  increased  cost  due  to_widening. 
The  estimates  were  as  follows: — 

York  County  Estimate 

Estimate  of  cost  of  constructing  a  2'  macadam 
and  24'  concrete  pavement  from  the  West  limit  of  the 
Citv  of  Toronto  to  the  O'Connor  Road.  From  the  West 
limit  of  the  City  of  Toronto  to  the  West  limit  of  the 
Village  of  New  Toronto  (on  the  South  side  of  the  Lake 
Shore  Road)  provision  has  been  made  for  a  curb  and 
11.5'  of  boulevard  also  for  replacing  existing  sidewalks 
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Concrete  Bridge  at  Bronte. 


that  it  may  be  necessary  to  remove,  from  the  West 
limit  of  New  Toronto  on  the  South  side  of  the  Lake 
Shore  Road  to  the  O'Connor  Road,  this  estimate 
provides  for  an  open  ditch  on  the  South  side  instead  of 
curb,  tile  drains,  etc.  Also  this  estimate  does  not 
include: 

1.  Extra  right-of-way:  AU  expense,  survey  property  costs, 
land  damages,  etc.  in  connection  with  acquiring  extra  right 
of  way  at  places  where  necessary,  that  is,  from  the  West 
limit  of  the  City  of  Toronto  to  Church  Street  in  the  Village 
of  Mimico. 

2.  Bridge  at  Mimico  Creek. 


Sheet  No.  2F 


Sheet  No.  3F 
Sheet  No.  4F 


Summary  Dist. 

ft. 

Etobicoke  Township 5810 

West  limit  of  City  of  Toronto  to 
East  limit  of  Mimico. 

Mimico 7557 

New  Toronto 3304 

From  East  boundary  to  West 
boundary  on  South  side  Lake 
Shore  Road. 


Cost. 


89,032.47 


103,203.84 
38,898.44 


Dist.  Cost. 

Sheet  No.  5F    New  Toronto  and  Etobicoke         ft.  $ 

Township 3314  34,172.15 

From  West  boundary  of  New 
Toronto  on  South  side  Lake 
Shore  Road  to  West  boundary 
New  Toronto  on  North  side  of 
Lake  Shore  Road. 

Sheet  No.  6F    Etobicoke  Township 5329  49,464.61 

From  West  limit  of  New  Toronto 
of  North  side  of  Lake  Shore  Road 

to  West  side  of  O'Connor  Road.    

25314        314,771.51 

As  this  work  is  now  completed  it  is  interesting  to 
compare  the  figures  of  this  preliminary  estimate  with 
the  final  statement  of  cost  presented  to  the  Railway 
Board.  When  the  final  distribution  of  cost  was  made 
the  Provincial  Government  accepted  as  a  proper  share 
for  the  Commission  the  cost  of  a  concrete  highway 
18  feet  in  width  through  the  section  where  widening 
was  ordered  and  provided  the  additional  money  required 
on  this  basis.     The  final  statement  of  cost  is  as  follows  : — 
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York  County  Work 

I'Miiiil  Sl;i(fnH-n( 
Stntcmcnt  of  cxpriulitiirc  up  ti>  jnniiiiry  .list.,  1920 
upon   construction   of   24'   concrete   roiiJwiiy   from 
West  limit  of  City  of  Toronto,  to  the  O'Connor  Road. 


Item 

Unit 

Quantity 

Unit  cost 

Total  cost 

1 
2 

Scarifying 

Removing  old  pavement 
Grading 

Lin.  ft. 
Cu.yd. 

Sq.  yd. 
Cu.yd. 
Lin.  ft. 

Cu.yd. 

Cu.yd. 

Tons 
Lin.  ft. 
Lin.  ft. 

Each 

Sq.  yd. 
Sq.  yd. 

Lin.  ft. 
Sq.yd. 

11029 
22051 

73201 

1347 

512  5 

498 

64 

64 

134 

11321 

2952 

42476 

42476 

422 

88 

70103 
67527 
33265 
19612 

9932 

.8281 
1 .364 

.01916 
1 .7983 
1 .0143 
4.2556 
4  .8(i83 
6.3619 
21 .3373 

1.1295 

3 .7665 
.04 
.1382 
.353 

51 .894 

.08673 
2.4761 
.1430 

.2874 

.7702 

$  9,133.53 
30.077.00 

4 

liorrow 

5 

Rolling 

1,402.54 

6 

7 

8 

9 

10 

11 

12 

n 

Excn.  in  foundations. . . 
Concrete  pipe,   12" 

"      18".... 

"      24".... 

"      30".... 

Culverts  reinforced 

Concrete  head  walls — 
Rip  rap 

2,422.35 
519.85 

2,119.29 
311.57 
407.16 

2,859.21 

14 

1"^ 

Excn.  for  tile  drains . . . 

(including  backfill) 
Stone  backfill 

12,786.70 
11,118.81 

Ifi 

Pipe  laving  

1,698.82 

17 
18 
19a 
19 

Vitrified  pipe   9" 

•'    15" 

"    18"  24".. 
elbows  and  T's 
Catch  basins  . 

5,869.68 
148.88 

1,574.97 
205.82 

4,566.67 

21 
22 
23 
24 
?fi 

pipe  &  grate 

Fine  grading 

Concrete  pavement  enfd. 

Extra  reinforcing 

Concrete  cvu'b 

6,030.38 

167,200.76 

4,757.33 

5,636.30 

26 
27 

Sidewalks — new 

removing  old 
Moving  poles 

14,791.33 

360.37 

2,839.73 

29 
30 

Shoulders-earth 

Guard  rail 

110.35 

31 

Stone  for  street 

approaches 

32 
33 

Radial  changes 

Macadam  

7,649.78 

Of  this  total,  $288,993.2 
to  31st.  January  1919— t 
at  6%  on  $288,993.20  for 

0  was  exp 
herefore 
one  year 

ended  prior 
add  interest 

$296,649.18 
17,339.59 

$313,988.77 

I 


As  the  estimated  cost  exclusive  of  interest  charges 
was  $314,771.51  the  actual  cost  was  $18,122.33  within 
the  estimate  a  noteworthy  showing  in  such  unsatis- 
factory years  for  construction  work  as  1918  and  1919. 

Conclusion 

The  auditors'  statement  for  December  31st,  1920 
shows  that  up  to  the  present  time  the  Commission  has 
expended  on  the  35.28  miles  of  roadway  $1,142,309.19 
which  is  at  the  rate  of  $32,378.37  per  mile. 

To  some  this  may  seem  to  be  a  very  large  expenditure 
but  The  Honourable  Minister  of  Public  Works  for 
Ontario  in  a  recent  public  speech  said  that  land  values 
alone  had  increased  $6,000,000.00  since  the  construction 
of  the  Highway  was  first  considered  as  possible.  This 
is  at  the  rate  of  nearly  $170,000.00  per  mile.  Even  a 
war  profiteer  would  have  been  satisfied  with  such  a 
return  as  that.    As  an  evidence  of  the  appreciation  in 


which  the  Highway  is  held  a  compariscjn  of  traffic  counts 
for  the  past  several  years  is  valuable.  A  traffic  census 
was  taken  by  the  Provincial  Department  of  HiRhways 
in  1914  before  construction  work  was  bo^un.  The 
Commission  has  taken  counts  yearly  since  on  days 
whicii  it  was  fell  would  show  the  miximum  traffic  count. 


Year 

1914 

1916 

1917 

1918 

1920 

Motor  cars 

262 

3 

199 

56 

1876 
142 
271 
184 
781 

3065 

107 

148 

41 

479 

4429 
93 
20 
51 

1081 

7783 

Motor  trucks 

131 

Light  horse  drawn  vehicles 

Heavy  horse  drawn  vehicles 

Miscellaneous 

4 

37 

448 

Total  

520 

3254 

3840 

5674 

8403 

Under  the  Act  the  Commission  prepares  each  year 
a  maintenance  statement.  The  one  just  recently  issued 
summarizes  maintenance  costs  year  by  year  and  can 
properly  be  considered  as  a  part  of  this  record.  When 
read  in"  conjunction  with  the  traffic  figures  just  given  it 
is  particularly  valuable. 


Part  of  the  Complete  Highway. 

In  conclusion  the  writer  wishes  to  voice  his  apprecia- 
tion of  the  kindness  of  the  Provincial  Dept.  of  Highways 
and  the  Toronto  Hamilton  Highway  Commission  in 
permitting  this  information  to  be  presented  and  for 
courtesies  extended  while  it  was  being  assembled;  also 
to  acknowledge  the  special  assistance  given  by  S.  A. 
Cimimiford,  A.M.E.I.C,  at  present  chief  engineer  to  the 
Commission.  It  would  be  entirely  proper  to  mention 
bi^  name  the  entire  staff  whose  whole  hearted  co-opera- 
tion under  what  was  at  times  very  trying  conditions, 
made  the  carrying  tlirough  to  completion  of  this  work 
a  pleasing  task.  The  assistant  engineer  was  Charles 
Johnston,  M.E.I.C.  and  the  supt.  of  construction  during 
the  earlier  part  of  the  work  was  Capt.  Richard  Bell.  The 
secretary  to  the  Commission  was  Lt.-Col.  Carl  W.  Allan, 
M.E.I.C.  The  members  of  the  Commission  have  already 
been  mentioned  by  name.  Surely  no  public  body  has 
more  consistently  held  out  for  what  it  believed  to  be 
right  regardless  of  the  opposition  offered.  No  organiza- 
tion ever  had  more  loyal  supporters.  The  first  engineer 
of  bridges  was  Major  Westropp  Armstrong. 
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Comparative  Maintenance  Statement  for  1916,  1917,  1918,  1919,  1920 


1916 

1917 

1918 

1919 

1920 

Road  Surface: 

Concrete 

$   642.49 
1,306.16 

2,942.85 

623.96 
1,145.33 

$1,715.98 

3,174.30 

566.85 

739.80 

1,161.40 
1,442.31 

$2,195.59 
9,726.98 
1,565.10 
2,560.57 

3,379.77 
1,770.13 

2,905.35 
3,047.74 

$1,726.68 

7,491.90 

3,697.26 

905.30 

5,097.39 

1,503.07 

7,779.26 

3,017.84 
2,416.75 

$2,533.75 
4,077.61 

Macadam 

Shoulders:  Including  Washouts,  etc 

3,128.46 
2,347.50 

5,130.10 

Snow  Removal 

Miscellaneous:    Repairs   to   Guard    Rail,    Drains, 
Cleaning  Ditches,  Fences,  etc 

Bridges 

Storehouse  :  Tool  House,  etc 

Plant:   Office   Furniture,    Automobile  and   Motor 
Trucks 

2  186  98 

Damage  Claim  and  Expenses 

1,960.95 

6,287.14 

708  04 

General  :  Including  Rents,  Salaries,  Legal  Expenses, 
Printing,  Stationery,  etc 

Betterment  :  Trees,  Planting,  Pruning  and  Protect- 
ing   

Less   Charged   to   Hamilton   and   Oakville  under 
agreement  as  their  share  of  repairs  to  unfinished 
part  of  road 

$6,660.79 

8,800.64 

27,151.23 
2,813.33 

33,635.45 
6,418.37 

28,360.53 
1,258.58 

Net  Receipts  :  Fines  Account 

$6.660.79 
1,858.98 

8,800.64 
9.707.22 

24.337.90 
26.317.57 

27.217.08 
14,973.27 

27,101.95 
24  184.07 

Dr.  $4,801.81 

Cr.    $  906.58 

Cr.  $1,979.67 

Dr.  $12,243.81 

Dr.  $2,917.88 

Maintenance  of  Concrete   Road  Surface  in  1916 (16    miles) $     40.14  per  mile 

Maintenance  of  Macadam  Road  Surface  in  1916 (1.17  miles) 1,116.17  per  mile 

Maintenance  of  Concrete   Road  Surface  in  1917 (29   miles) 59.17  per  mile 

Maintenance  of  Macadam  Road  Surface  in  1917 (1.7  miles) 1,867.23  per  mile 

Maintenance  of  Concrete   Road  Surface  in  1918 (36  miles) 60.99  per  mile 

Maintenance  of  Macadam  Road  Surface  in  1918 (1.7  miles) 5,721.75  per  mile 

Maintenance  of  Concrete   Road  Surface  in  1919 (36  miles) 47.96  per  mile 

Maintenance  of  Macadam  Road  Surface  in  1919 (1.2  miles) 6.243.25  per  mile 

Maintenance  of  Concrete   Road  Surface  in  1920 (36  miles) 70.38  per  mile 

Maintenance  of  Macadam  Road  Surface  in  1920 (1.2  miles) 3.398.01  per  mile 


Toronto,  November  lst,'"l920. 


Certified  Correct: 

S.  A.  Cummiford, 
Chief  Engineer. 
Amounts  Charged  to  Municipalities 

City  of  Toronto $1,111.80 


City  of  Hamilton 

County  of  Wentworth 

Township  of  East  Flamboro . 

Township  of  Nelson 

Town  of  Burlington 

Township  of  Trafalgar 

Town  of  Oakville 

Township  of  Toronto 

Village  of  Port  Credit 

County  of  York 

Township  of  Etobicoke 

Town  of  Mimico 

Town  of  New  Toronto 


222.37 

105.10 

127.19 

207.08 

69.80 

354.29 

68.89 

338.07 

84.18 

141.23 

45.72 

25.44 

16.72 


$a917.88 
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Toronto  Harbour  Improvements 

Toronto  Harbour,  past,  prosent  and  future,  an  account  of  proêress  with  details 
of  construction  work  to  date  and  future  plans. 

Edward  L.  Cousins,  A.M.E.I.C. 
Presented  by  George  T.  Clark,  A.M.E.I.C. 

Paper  Presented  at  the  General  Professional  Meeting,   Toronto,  February  3rd,  1921. 


The  Toronto  Harbour  Commissioners  were  incor- 
porated by  an  Act  of  the  Federal  Government  dated 
May  19th,  1911.  As  provided  for  in  this  Act,  the  Com- 
mission consists  of  five  members  appointed  for  three  year 
terms.  Three  of  the  members  are  appointed  by  the  City 
of  Toronto  and  two  by  the  Federal  Government.  One 
of  the  Government's  representatives  is  a  direct  appointee, 
and  the  other  is  on  the  nomination  of  The  Toronto  Board 
of  Trade. 

The  present  Commissioners  are: — 


Hon.  L.  H.  Clarke,  Chairman 
T.  L.  Church.  K.C.,  Mayor 
R.  Home  Smith 
R.  S.  Gourlay 
John  Laxton 


Representing 

the 

City  of  Toronto. 

Representing  the 

Federal  Government. 


I 


These  Commissioners  have  served  since  their  appoint- 
ment without  any  remuneration,  although  the  Act  of 
incorporation  does  not  require  them  to  do  so. 

The  activities  of  the  Commission  coimnenced  in 
February  1912.  Surveys  were  made  over  the  entire 
waterfront  from  the  East  City  Limits  to  the  Humber 
River.  These  survey  notes  when  plotted,  showed  in 
detail  the  then  existing  conditions,  including  the  locations 
of  buildings,  wharves,  shore  lines  and  railway  tracks. 
Numerous  lines  of  levels  were  run,  and  from  the  inform- 
ation so  obtained  estimates  were  made  of  the  quantity 
of  filling  required.  Approximately  six  thousand  borings 
and  soundings  were  taken  at  intervals  over  the  entire 
Harbour,  and  from  these  the  necessary  information  was 
obtained  as  to  the  elevation  and  nature  of  the  rock, 
and  as  to  the  quantities  of  various  classes  of  material 
available  for  filling  purposes. 

Plan  of  Development 

The  Commissioners  after  careful  consideration  of  all 
phases  of  the  question,  included  in  their  plans  for  the 
development  of  the  waterfront,  the  following: — 

1.  Provision  for  adequate  facilities  for  industrial 
and  conmiercial  expansion. 

2.  The  improvement  of  transportation  facilities  by 
co-ordinating  rail  and  water  traffic. 

3.  The  reclamation  and  improvement  of  lands  for 
park  and  recreation  purposes. 

Toronto  occupies  the  position  of  being  one  of  the 
largest  and  most  rapidly  growing  industrial  and  commer- 


cial centres  in  Canada,  and  on  account  of  its  geographical 
location,  is  the  largest  manufacturing  and  distributing 
centre. 

With  the  above  in  mind,  some  twelve  different  studies 
were  made  of  the  entire  waterfront,  and  in  the  Fall  of  1912 
plans  were  projected,  embracing  the  following: — 

Reclamation  of  892  acres  of  park  lands  in  the  Western, 
Eastern,  and  Island  sections. 

Reclamation  of  1,010  acres  for  industrial  and  com- 
mercial uses  in  the  Eastern  section. 
Construction  of  breakwater  from  Eastern  Channel  to 
Woodbine  Avenue,  a  distance  of  three  miles,  and  from 
Western  Channel  to  Humber  River,  embracing  a 
distance  of  three  and  one-half  miles. 
Construction  of  three  and  one-half  miles  of  modem 
dockage  facilities  in  Eastern  Harbour  Terminal. 
The  development  of  the  portion  of  Inner  Harbour 
between  York  and  Yonge  Streets,  then  owned  by 
the  City,  embracing  dock  frontage. 

Waterfront  Ownership 

The  City  of  Toronto  had  previously  deeded  to  the 
Harbour  Commission  all  the  waterfront  properties  owned 
in  1911  by  the  City  of  Toronto,  with  the  exception  of 
Toronto  Island,  properties  at  foot  of  John  Street  and 
Princess  Street,  the  former  being  Waterworks  Station  and 
the  latter  Works'  Department  Yards,  and  street  ends. 

Fortunately  the  City  of  Toronto  had  in  previous  years 
obtained  possession  of  all  waterfront  and  riparian  rights 
in  the  West  end  by  means  of  expropriation,  and  had  re- 
tained the  title  in  what  was  then  called  Ashbridge's  Bay 
marsh. 

Dealing  with  the  Inner  Harbour  waterfront  in  1912 
the  Commission,  on  account  of  having  limited  ownership, 
were  not  in  a  position  to  project  any  plans  at  that  time 
for  the  development  of  that  portion  of  the  waterfront 
between  Bathurst  and  Cherry  Streets,  a  distance  of 
approximately  two  and  one-half  miles,  with  the  exception 
of  the  portion  between  Yonge  and  York  Streets  previously 
referred  to. 

The  development  plans  called  for  a  total  expenditure 
of  $19,142,088  which  had  been  prepared  on  the  basis  of 
the  Dominion  Government  contributing  $6,123,284  and 
the  City  of  Toronto  and  Toronto  Harbour  Commission 
$13,018,804. 
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The  plans  for  the  development  proposed  were  pre- 
sented to  the  City  of  Toronto  and  Federal  Government 
and  approved  and,  in  accordance  with  the  Government 
work,  Order  in  Council  was  issued  covering  same  and 
agreement  was  prepared  between  the  City  of  Toronto 
and  Harbour  Commission,  covering  their  respective 
interest  in  the  waterfront  improvements. 

In  1913  the  Viaduct  Agreement  providing  for  grade 
separation  across  Toronto's  waterfront  was  signed  by  all 
parties  thereto,  namely,  Canadian  Pacific  Railway,  Grand 
Trunk  Railway,  City  of  Toronto  and  Toronto  Harbour 
Commission,  as  a  result  of  which  the  Harbour  Commission 
are  to  obtain  the  ownership  of  that  portion  of  the  inner 
Harbour  waterfront  from  Yonge  to  Cherry  Streets,  of 
which  the  City  and  Harbour  Commission  had  jointly 
owned  about  thirty  per  cent. 


expropriate  all  waterlots  that  are  not  now  owned  by  the 
City  and  Harbour  Commission  so  that,  generally  speaking, 
it  can  be  said  that  the  Toronto  Harbour  Commission  are 
in  control  of  practically  the  entire  waterfront  of  Toronto. 

Eastern  Harbour  Terminals 

The  objective  of  the  Commissioners  in  this  area 
which  has  been  termed  Eastern  Harbour  Terminals,  was 
to  develop  by  means  of  reclamation  1,010  acres  for 
industrial  purposes,  or  what  might  be  termed  a  district 
created  for  heavy  manufacturing,  the  centre  of  which  is 
approximately  one  and  one-half  miles  from  the  centre  of  the 
city;  also  to  provide  in  this  district  every  facility  that 
would  be  of  advantage  to  incoming  industries,  placing 
property  in  their  hands  at  cost,  ultimately  giving  service 
from    all    railways    with    free    interswitching    charges^ 


From  York  Street  through  to  John  Street  the 
Canadian  Pacific  Railway  held  a  lease  in  perpetuity  of 
said  property,  and  from  a  point  just  West  of  John  Street 
through  to  Bathurst  Street  was  owned  by  the  Grand 
Tnmk  Railway.  As  a  result  of  negotiations  between  the 
Commissioners,  Canadian  Pacific  Railway  and  Grand 
Trunk  Railway  arrangements  were  made,  covered  by 
agreement,  which  enabled  the  Commissioners  to  obtain 
control  of  the  riparian  rights  of  that  section  of  the  water- 
front from  York  to  Bathurst  Streets,  so  that  at  this  date, 
by  agreements  or  otherwise,  the  Toronto  Harbour  Com- 
mission are  now  in  control  of  practically  ninety-nine  per 
cent,  of  the  waterfront  from  the  Humber  River  through 
to  Woodbine  Avenue,  a  distance  of  nine  miles.  In  regard 
to  that  section  of  the  waterfront  from  Woodbine  Avenue 
to  East  City  limits,  a  distance  of  one  and  one-quarter 
miles,  arrangements  have  now  been  made  by  the  City  to 


providing  the  advantage  of  water  borne  transportation, 
and  leasing  property  having  riparian  rights  at  a  rental 
based  at  the  rate  of  five  per  cent.,  of  the  cost  of  improve- 
ments. 

Central  Harbour  Terminals 

As  applied  to  Inner  Harbour  waterfront,  between 
Bathurst  and  Cherry  Streets,  it  was  decided  to  develop 
this  section  to  be  known  as  the  Central  Harbour  Terminals, 
for  the  purposes  of  light  loft  type  manufacturing,  ware- 
housing and  cold  storage  facilities;  also  by  pier  and  slip 
construction  to  improve  the  means  of  co-ordinating 
railway  and  water-way  traffic. 

Park  Reclamation 

In  the  Eastern  section,  from  the  Eastern  Channel  to 
Woodbine  Avenue,  it  was  planned  to  provide  for  the 
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reclnm.ition  of  352  ncrcs  of  p.irk  I.inds,  haviriR  in  mind 
on  completion  of  this  (ifviioimu'iit  the  setting  aside  of  a 
portion  of  this  i);iik  for  liousinK  facilities  for  employees 
of  llie  industrial  district  to  the  north  thereof. 

In  the  Central  section,  that  is  between  Eastern  anp 
Western  Channel,  it  was  proposed  to  add  350  acres  of 
additional  park  lands  to  the  Island  areas  and  in  the 
Western  section,  from  Western  Channel  through  to 
Himiber  River,  to  provide  for  reclamation  of  192  acres 
of  park  lands,  or  a  total  of  894  acres  of  park  lands  across 
the  entire  waterfront. 

It  is  now  proposed,  in  addition  to  the  above,  to 
reclaim  some  40  acres  for  park  and  recreational  purposes 
between  Woodbine  Avenue  and  Eastern  City  Limits,  plans 
for  which  have  recently  been  brought  down  and  approved 
by  the  City. 


ation  facilities,  coupled  with  ample  provision  for  the 
industrial  and  commercial  expansion  of  the  City.  The 
feelinK  was,  that  providing  the  above  facilities  could  be 
Kivcri  to  industry  and  commerce  on  such  terms  and 
conditions  as  would  enable  the  Commission  to  receive  a 
return  on  the  investment  sufTicient  to  meet  the  interest 
and  sinking  fund,  the  intangible  assets  accruing  to  the 
City  of  Toronto,  as  a  result  of  this  additional  industrial 
growth,  would  amply  repay  them  for  their  efforts. 

Finance 

The  financing  of  the  undertaking  was  on  the  basis 
of  a  trust  deed  securing  twenty-five  million  dollars  worth 
of  four  and  one-half  per  cent,  debenture  stock  or  bonds 
guaranteed  by  the  City  of  Toronto,  to  be  issued^from 
time  to  time  as  conditions  warranted. 


Boulevard  Drive 

It  was  also  proposed  to  construct  a  boulevard  drive 
from  Himiber  River  along  the  waterft-ont  to  Bathurst 
Street  and  across  Toronto  Island,  crossing  the  Western 
and  Eastern  Channels  by  movable  bridges,  and  then 
carrying  same  Easterly  from  Eastern  Channel  to  Woodbine 
Avenue,  a  total  distance  of  approximately  twelve  miles. 
It  was  proposed  further  to  have  this  waterfront  boulevard 
drive  connect  with  a  similar  drive,  being  projected  by  the 
City  belting  the  Eastern,  Northern  and  Western  sections 
thereof,  which  would  be  some  thirty  miles  in  length,  the 
whole  of  which  on  completion  would  form  a  drive  of  some 
forty-two  miles,  encircling  the  entire  City. 

Objective  of  the  Commission 

In  the  main  the  objective  of  the  Commission  was  to 
provide  Toronto  with  an  improved  harbour  and  transport- 


Geological  Formation 

The  bottom  along  the  North  shore  of  the  Harbour 
is  black  bitufninous  shale  interstratified  with  dark  calcare- 
ous stone.  This  same  formation  underlays,  and  in  a 
great  measure  forms  a  part  of,  the  ridge  separating  the 
Harbour  from  Ashbridge's  Marsh  to  the  East,  but  at 
Gibraltar  Point  the  formation  is  different,  the  shale  forma- 
tion being  overlaid  by  common  blue  clay  or  marl  and  the 
clay  is  overlaid  by  masses  of  sand  and  other  alluvial 
deposits.  In  the  opinion  of  geologists,  this  proves  that 
Toronto  Harbour  is  an  excavated  basin  separate  from 
Lake  Ontario,  the  excavation  being  made  by  powers 
which  have  ceased  to  act  since  the  waters  of  Lake  Ontario 
have  subsided  to  their  present  level. 

The  borings  previously  referred  to  showed  that  the 
elevation  of  this  strata  of  rock  varies  greatly  along  the 
ten  mile   waterfront.    At   the    Western  Channel  it  is 
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General  Conditions  in  Humber  Bay,  1914. 
View  Looking  West. 


confining  walls  of  modern  wharf  construction  the  re- 
claimed areas  were  placed  immediately  adjacent  to 
dockage  facilities,  thus  accomplishing  the  Commissioners' 
second  objective,  namely,  the  better  co-ordination  of 
rail  and  water  traffic. 

The  construction  of  these  retaining  walls  is  one  of 
the  most  interesting  features,  from  an  engineering  stand- 
point, of  the  whole  development  work.  The  type  of  wall 
adopted  depended  largely  on  the  depth  of  rock  below 
mean  water  level.  This  was  due  to  the  fact  that  the 
development  was  to  provide  for  an  ultimate  navigable 
depth  of  thirty  feet.  On  this  account,  when  the  depth 
to  rock  was  in  the  neighbourhood  of  thirty  feet  a  crib 
type  of  wall  was  necessary;  where  the  depth  to  rock  was 
forty  feet  or  over,  a  channel  thirty  feet  deep  could  be 
dredged,  and  there  would  still  be  left  ten  feet  of  material 
for  penetration  of  piling,  and  in  such  cases  the  pile  type 
of  wall  was  adopted.  The  Ship  Channel  wall  is  an 
example  of  the  latter  type,  and  the  Harbour  Head  wall 
of  the  former. 


twenty  feet  below  zero  of  the  Harbour  Commissioners' 
gauge,  while  three  miles  further  West,  at  the  mouth  of 
the  Humber  River,  it  is  approximately  fifty  feet  below 
the  same  point.  From  the  Western  Channel  Easterly  to 
Cherry  Street  along  the  inner  waterfront  the  distance  to 
rock  increases  from  twenty  feet  to  forty  feet,  and  remains 
fairly  uniform  at  the  latter  figure  from  Cherry  Street  to 
Woodbine  Avenue.  Along  the  Southern  edge  of  Ash- 
bridge's  Marsh  it  varies  from  forty-five  to  seventy  feet, 
and  just  outside  the  Eastern  Charmel  the  distance  to 
rock  is  one  hundred  and  six  feet. 

These  borings  and  soundings  also  showed  that  in  the 
inner  Harbour  there  were  18,000,000  cubic  yards  of 
material  available  for  reclamation  purposes.  The  dredging 
of  this  material  served  a  double  purpose,  the  Harbour 
was  deepened  by  its  removal  and  land  was  reclaimed  by 
depositing  it  within  confined  limits.    By  making  these 


Ship  Channel  Walls 

The  Ship  Channel  wall  consists  of  tongued  and 
grooved  close  sheet  piling  of  British  Columbia  fir  made  up 
of  12"  X  12"  timbers  with  strips  spiked  to  both  sides 
forming  close  sheet  piling.  These  piles  are  forty  feet 
long  and  are  driven  in  front  of  the  structure.  They  are 
cut  off  squarely  and  evenly  at  the  level  of  the  top  of  the 
substructure  elevation,,  namely,  at  elevation  243.0  feet, 
or  two  feet  below  the  zero  of  the  Harbour  Commission 
gauge. 

Two  stringers  run  along  the  top  of  the  close  sheet 
piling,  one  on  the  rear  face  and  one  on  the  front  face, 
the  two  stringers  being  tied  together  by  one  inch  bolts. 
The  rear  stringers  are  of  timber  and  the  face  stringer  is 
a  fifteen  inch  steel  channel. 

Pile  bents  driven  at  right  angles  to  the  line  of  the 
work  form  the  foundation  for  the  wall  and  brace  the 
wooden  sheet  piling.  The  spacing  of  all  bents  longitu- 
dinally is  at  five  foot  centres.  These  piles  are  of  spruce 
14"  diameter  at  the  butt  end  and  8"  at  the  point.    Cap 


View  in    Same  Direction  in  1920 — Showing 
Reclaimed  Land,  Boardwalk  and  Boulevard  Drive. 


Section  of  Ship  Charmel  Wall. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


181 


linilHTS  are  of  (>"  x  112"  Iu'inl(Kk  ;iiul  securely  drifl-Ixjllcd 
to  I  lie  toj)  of  each  pile. 

The  concrete  suiHTstriiclure  was  oriKinally  inteiultM.! 
to  consist  of  reinforced  concrete  lilocks,  uiion  wliicii  was 
to  Ix-  superiini)osed  a  mass  concri'te  top.  The  work  was 
actually  carried  out,  however,  by  constructing  a  dam 


'liiis  type  of  wall  was  used  for  the  construction  of 
the  Ship  Channel,  Turning  Basin,  Circulating  Channel, 
Marginal  Way  walls,  and  a  portion  of  the  iJon  River 
retaining  walls.  The  balance  of  the  Don  River  wall  and 
the  retaining  wall  at  the  llumlxr  River  were  of  the  same 
type  exce|it  that  steel  sheet  piling  was  used  instead  of 
timber  sheet  piling. 


Cfcgv  »4»-«0 
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Section  of  Harbourhead  Walls. 


across  the  West  end  of  the  Channel  and  lowering  the 
water  in  the  Ship  Channel  to  an  elevation  approximately 
eight  feet  below  the  lake  level.  This  enabled  the  con- 
tractor to  cut  off  all  piles,  set  the  cap  timbers,  and  place 
the  entire  concrete  superstructure  in  the  dry.  It  also 
made  possible  a  closer  inspection  of  the  various  steps  in 
the  progress  of  the  work.  The  concrete  was  mixed  in 
the  proportions  of  one  of  cement,  two  of  sand,  and  four 
of  broken  stone  or  an  approved  grade  of  gravel.  It  was 
moulded  in  fifty  foot  longitudinal  sections  with  proper 
provision  for  contraction  at  each  joint. 

Anchor  rods  were  placed  on  ten  foot  centres  along 
the  superstructure.  The  rods  are  2"  in  diameter,  fifty 
feet  long  and  extend  from  the  front  face  of  the  timber 
sheet  piling  back  to  anchor  piles  driven  at  two-foot 
centres.    Turnbuckles  are  provided  on  each  rod. 

Cast  iron  bollards  of  the  Scotch  t^iîe  are  provided 
on  the  face  of  the  Ship  Charmel  and  Turning  Basin  walls 
and  are  spaced  seventy-five  feet  apart. 


Harbourhead  Walls 

The  other  type  of  wall  used  in  connection  with  the 
development  work  was  the  crib  type.  This  was  used  in 
the  construction  of  the  Harbour  Head  walls  from  Bathurst 
Street  Easterly  to  York  Street,  which  have  been  completed, 
and  from  York  Street  to  Yonge  Street,  which  are  under 
construction. 

This  structure  consists  of  rock  filled  crib  work  in 
sections  of  standard  lengths  of  one  hundred  feet,  and 
special  lengths  as  required  to  make  up  odd  distances. 
The  section  of  these  cribs  in  general  is  square,  varying 
from  eighteen  feet  to  twenty-six  feet  by  two-foot  intervals. 
In  addition  to  the  timbers  shown  on  the  general  cross 
section,  longitudinal  ties  were  placed  in  all  cribs  over 
twenty-four  feet  in  width. 


Section  of  Western  Breakwater. 


Berths  or  trenches  were  dredged  to  bed  rock.  The 
rock  surface  was  made  even  and  regular,  and  of  sufficient 
width  to  provide  an  even  bearing  for  the  cribs  throughout 
their  entire  length  and  breadth.    Before  placing  the  cribs 
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the  rock  was  cleaned  and  levelled,  and  careful  soundgins 
taken  in  order  that  the  crib  would  be  constructed  to  fit 
the  bottom  accurately. 

After  being  sunk  and  held  in  position  by  sinking 
blocks,  the  cribs  were  filled  with  stone,  of  a  quality  as 
hard  and  durable  as  good  building  limestone.  The  various 
sections  of  crib  work  were  fastened  together  by  interlocking 
end  posts. 


Cherry  Street  Bascule  Bridge. 


After  the  cribs  were  sunk  in  position,  lined,  filled  with 
stone  and  allowed  a  reasonable  time  for  settlement,  the 
vertical  posts  were  cut  ofif  and  capped  and  the  flooring 
laid  to  receive  the  pre-moulded  concrete  blocks.  The 
elevation  of  the  top  of  the  wooden  structure  is  243. 

The  superstructure  consists  of  pre-moulded  concrete 
blocks  8'  X  5'  X  5'  with  sides  bevelled  front  to  back,  thereby 
making  possible  a  perfect  alignment.  After  being  placed 
and  lined,  the  blocks  are  keyed  to  the  plank  flooring  and 
also  to  each  other.  The  concrete  mass  as  shown  in  section 
is  placed  on  the  blocks  and  tied  to  the  latter  by  reinforcing 
steel.  Contraction  joints  are  placed  at  every  fifty  feet, 
and  mooring  bollards  every  seventy-five  feet  as  in  the 
case  of  the  other  walls. 

This  type  of  wall  was  also  used  in  the  construction  of 
the  extension  of  the  Exhibition  sea  wall  and  the  Western 
Breakwater.  The  latter  is  a  structure  18,500  feet  long, 
extending  from  Bathurst  Street  to  the  Humber  River. 
It  is  being  built  to  serve  a  three-fold  purpose,  (1)  to 
prevent  erosion  of  the  shore,  (2)  to  provide  a  protected 
waterway  for  pleasure  craft,  and  (3)  to  raise  the  tempera- 
ture of  the  water  behind  it  for  bathing  purposes. 

Dredging 

The  final  plans  of  the  proposed  development  approved 
in  1913  called  for  a  total  reclamation  of  approximately 
2,000  acres,  which  required  32,000,000  cubic  yards  of 


filling,  to  be  done  by  hydraulic  dredging.  This  work 
was  let  by  contract,  and  two  dredges,  the  "Cyclone" 
and  "Tornado"  were  specially  designed  for  this  work 
and  were  built  in  a  Toronto  shipyard.  Their  principal 
dimensions  are  as  follows: — 

Length  170' 

Beam  42' 

Engine  horse  power  1750 

Diameter  of  impellor  8' 

Diameter  of  suction  24" 

Diameter  of  discharge  24". 

Their  hourly  capacity  is  from  400  to  1200  cubic  yards, 
depending  mainly  on  the  material  handled.  Working  im- 
der  all  conditions,  the  "Cyclone"  during  six  years  of 
operation  has  averaged  611  cubic  yards  per  working  hour. 


Cherry  St.  Bascule  Bridge 

As  the  greater  portion  of  the  lands  reclaimed  in  the 
Eastern  section  were  South  and  East  of  the  Don  River, 
it  was  necessary  to  provide  a  movable  bridge  at  Cherry 
Street  to  give  access  to  this  district.  The  type  of  bridge 
chosen  was  a  Strauss  Bascule  Trunnion.  It  is  a  single 
leaf  structure,  120-foot  clear  span,  66  feet  wide  over  all 
and  a  42-foot  clear  roadway  with  double  track  street 
railway.  It  is  operated  by  two  100  horse  power  motors 
and  all  operations  are  interlocked  and  under  one  control. 

The  structure  rests  on  four  concrete  cylinders,  simk 
to  rock.  The  main  trunnion  piers  are  six  feet  in  diameter 
and  have  a  reaction  of  680,000  lbs.,  and  the  counterweight 
trunnion  piers  are  eight  feet  in  diameter  and  have  a 
reaction  of  1,080,000  lbs.  The  concrete  is  mixed  in  the 
proportion  of  1 — 2 — 4  and  is  incased  in  steel  sheet  piling. 
The  concrete  for  the  counterweight  consists  of  a  mixture 
of  one  part  of  Portland  cement,  three  parts  sand,  and 
five  parts  of  broken  stone  and  iron  ore.  The  stone  and 
ore  were  so  proportioned  that  one  cubic  foot  of  the 
concrete  when  thoroughly  dry  weighed  173  poimds. 


Drainage 

Another  interesting  study  in  cormection  with  this 
development  work  was  that  of  the  drainage  problem. 
This  consisted  not  only  of  making  provision  for  the  proper 
draining  of  the  reclaimed  lands,  but  also  in  arranging  for 
the  extension  of  the  various  storm  overflow  sewers  dis- 
charging into  Toronto  Bay  or  Lake  Ontario,  between  the 
Himiber  River  and  Woodbine  Avenue. 

One  feature  which  is  common  to  the  whole  of  these 
extensions  is  that  of  the  partial  or  total  submergence  of 
the  outlets  during  high  water  in  the  lake.  Insofar  then 
as  the  capacity  of  the  storm  overflow  was  concerned,  the 
invert  grade  was  not  a  factor  in  the  majority  of  cases. 
In  arriving  at  the  hydraulic  grade  the  maximum  Lake 
level  was  assumed  to  be  at  elevation  248.0,  or  three  feet 
above  zero  of  the  Commissioners'  gauge.  This  elevation 
is  slightly  below  the  maximum  high  water  ever  recorded 
in  Lake  Ontario;  but  the  assumption  was  considered  a 
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roasonalil(>  one  in  view  of  (lie  fact  that  this  extreme  lake 
level  has  heoii  reached  only  once  since  1K87. 


1 

3 
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Drainage  Construction. — Western  Development, 


In  regard  to  the  hydraulic  grade,  the  limiting  head 
to  which  it  was  assumed  the  water  would  be  permitted 
to  back  up  in  any  extension  was  such  as  not  to  cause 
flooding.  In  all  the  stomi  overflow  sewers  for  which 
extensions  have  been  planned  the  invert  grade  of  the 
present  outlet  has  been  so  comparatively  steep  in  every 
case,  and  the  distance  to  which  the  water  would  back  up 
so  proportionately  short,  that  in  times  of  heavy  flow, 
even  if  the  storm  water  within  the  sewer  rose  to  an 
elevation  of  from  six  to  eight  feet  above  high  water  level 
in  the  lake  there  would  be  no  danger  of  it  backing  up 
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Cross  Section  of  Garrison  Creek 
Sewer  Extension. 


far  enough  to  cause  damage  through  flooding.  These 
comparatively  steep  inverts  made  it  possible  to  obtain, 
without  difficulty,  such  hydraulic  grades  as  to  keep  the 
cross  sections  of  the  proposed  extensions  within  reasonable 


limits,  even  though  they  were  carrying  largely  increased 

(juanlities  in  many  cases. 

The  storm  water  sewers  at  present  in  use  along  the 
waterfront  were  designed  and  constructed  to  take  care  of 
the  storm  water  run-off  from  certain  areas,  making  what 
was  then  considered  ample  provision  for  the  run-fjff  from 
future  additions  to  these  areas.  However,  the  growth  of 
the  City  beyond  the  limits  then  estimated  and  a  read- 
justment of  the  areas  drained,  will  necessitate  increasing 
the  capacity  of  some  of  these  overflow  sewers  at  some 
time  in  the  not  distant  future.  The  extensions  so  far 
designed  and  constructed  in  connection  with  the  water- 
front development  are  of  such  cross  section  that,  with 
the  hydraulic  grade  available,  they  are  of  ample  capacity 
to  take  the  increased  flow  arising  from  the  new  conditions. 

In  the  larger  extensions,  rectangular  sections  were 
chosen  on  account  of  the  facility  of  their  construction, 
and  in  all  cases  the  portion  passing  through  newly  made 
ground  was  built  on  pile  or  crib  foundations.  In  cases 
where  these  extensions  passed  through  districts  any  part 
of  which,  at  some  time,  might  be  required  for  railway 
purposes,  it  was  considered  necessary  to  design  the  section 
to  carry  E-50  railway  loading. 

Progress 

The  situation  created  as  a  result  of  the  Great  War 
has  naturally  retarded  the  work  of  the  Commissioners, 
and  while  progress  has  not  been  as  rapid  as  was  planned 
prior  to  1914,  yet  the  condition  today  of  the  Commission- 
ers' undertaking  may  be  considered  as  very  satisfactory, 
taking  into  consideration  the  unsettled  conditions  which 
have  obtained  during  the  greater  portion  of  the  time  since 
the  inception  of  the  work. 


Eastern  Harbour  Terminals 

This  district,  formerly  known  as  Ashbridge's  Bay,  is 
probably  farther  advanced  than  any  other  portoin  of  the 
development,  due  to  the  fact  that  it  is  largely  industrial 
and  was  therefore,  not  curtailed  during  the  period  of  the 
War. 

Contracts  were  awarded  by  the  Federal  Government 
for  the  retaining  walls  in  this  district  in  October  1913. 

The  work  was  divided  into  three  sections,  A.  B.  and  C. 
Section  A.  consisted  of  the  Eastern  Seawall,  17,295  feet  in 
length,  extending  along  the  Lake  front  from  the  Eastern 
Channel  to  Woodbine  Avenue,  to  be  built  of  pile  founda- 
tion with  concrete  superstructure.  Section  B.  included 
the  Ship  Channel,  Turning  Basin,  Circulating  Channel 
and  the  dredging  of  same.  Section  C.  covered  the  con- 
struction of  the  retaining  walls  in  Keating's  Chaimel  and 
the  Marginal  Way  wall  and  the  Poison  Extension. 

Under  this  contract  the  Ship  Channel,  Turning  Basin 
and  Marginal  Way  walls,  and  the  retaining  walls  in 
Keating's  Channel,  have  all  been  completed  and  amount 
to  a  total  of  23,600  lineal  feet. 

The  reclamation  of  the  areas  within  the  confines  of 
these  retaining  walls  was  commenced  in  June  1914  and 
since  that  time  there  have  been  deposited  approximately 
9,800,000  cubic  yards  in  this  area.     In  addition  to  the 
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above,  the  Government  contractors  removed  about 
3,150,000  cubic  yards  from  the  Ship  Channel,  this  total 
yardage  resulting  in  the  reclamation  of  approximately 
450  acres  of  lands  for  industrial  purposes  in  this  district, 
and  36  acres  of  lands  for  park  purposes. 

As  the  reclaimed  lands  became  stable,  streets  were 
laid  out  and  improvement  made  thereon.  To  date  there 
are  two  and  one-half  miles  each  of  paved  streets,  sidewalks 
and  storm  water  sewers,  and  five  miles  of  railway  sidings. 
In  addition  to  the  drainage  above  mentioned,  it  has  been 
necessary  to  provide  for  the  City  of  Toronto  storm  over- 
flow sewers  formerly  discharging  at  the  foot  of  Booth, 
Logan,  Morse  and  Carlaw  Avenues.  These  have  been 
carried  across  the  district  in  one  large  outlet,  discharging 
into  the  Turning  Basin  at  the  foot  of  Carlaw  Avenue. 


A  New  Street  on  Reclaimed  Land. 

At  the  present  time  the  district  is  being  served  by 
The  Canadian  National  Railways,  and  it  is  ultimately 
the  intention  to  make  connection  with  all  railroads  under 
an  agreement  wliich  will  provide  free  interswitching  to 
all  industries  located  in  the  new  area.  Siding  accommoda- 
tion is  provided  to  every  industry  upon  payment  of  the 
cost  of  the  perishable  materials  and  the  labour  used  in 
construction,  and  an  annual  rental  equivalent  to  six  per 
cent.,  upon  the  cost  of  the  rails  and  fastenings,  the  owner- 
ship of  which  is  retained  by  the  Commissioners. 

The  concrete  roads  built  in  this  district,  some  of  them 
in  use  for  four  years,  are  giving  splendid  service  and  show 
little  sign  of  wear.  If,  however,  in  the  future  they  are  not 
suited  to  the  increasing  heavy  traffic,  they  are  so  designed 
as  readily  to  permit  of  being  surfaced  with  a  better  wearing 
material. 

Water  mains  carrying  City  domestic  pressure  are  laid 
throughout  the  district,  and  are  connected  with  standard 
fire  hydrants  spaced  at  regulation  intervals,  providing  the 
same  fire  protection  as  in  other  portions  of  the  City, 
except  within  the  high  pressure  area. 

The  Strauss  Bascule  bridge,  erected  over  Keating's 
Channel  at  Cherry  Street,  has  now  been  in  operation 


two  years,  and  has  given  splendid  satisfaction.  The 
operating  costs  have  not  exceeded  the  estimates  and 
the  general  wear  and  tear  has  been  very  small. 

In  the  majority  of  streets  in  the  district,  boulevard 
strips  have  been  provided  inside  the  sidewalk.  These 
strips  vary  in  width  from  eight  to  twelve  feet.  Fifteen 
hundred  Lombardy  poplar  trees  have  been  set  out  in 
these  areas,  and  seem  well  suited  to  the  sandy  soil. 

Of  the  total  area  of  450  acres  reclaimed,  90  acres 
have  been  leased  to  twenty-one  industries  and  122  acres 
are  under  short  term  options.  These  leases  are  all  based 
on  a  rental  per  annum  of  five  per  cent,  of  the  value  of 
the  lands.  The  leases  are  for  twenty-one  year  terms  and 
are  practically  renewable  in  perpetuity.  In  case  of 
cancellation  of  the  lease  at  the  end  of  any  period,  the 
lessee  is  amply  protected. 

Central  Harbour  Terminals 

While  the  transfer  of  the  various  properties  by  the 
City  to  the  Commissioners  gave  the  latter  full  control  of 
the  waterfront  East  and  West  of  the  inner  Harbour,  a 
very  small  proportion  of  the  property  fronting  on  the 
Bay  between  Bathurst  Street  and  Cherry  Street  was 
owned  by  the  City  at  the  time  of  the  transfer.  It  was 
this  circumstance  that  made  it  impossible  to  include  in 
the  general  scheme  of  development,  prepared  by  the 
Commissioners  in  September  1912,  any  comprehensive 
plan  for  the  development  of  the  inner  Harbour.  Sub- 
sequently negotiations  were  opened  with  the  Railway 
Companies  for  the  acquisition  of  the  riparian  rights  of 
the  properties  under  their  control  between  Bathurst 
Street  and  York  Street.  These  negotiations  finally 
terminated  in  the  Railway  Companies  agreeing,  in  return 
for  certain  considerations,  to  renounce  all  riparian  rights 
attached  to  their  properties. 

On  a  petition  from  the  Commissioners,  the  Federal 
Government  then  passed  an  Order-in-Council  extending 
the  Harbourhead  line  between  Bathurst  Street  and  Yonge 
Street,  a  maximum  distance  of  approximately  1,100  feet 
into  the  Bay,  and  plans  were  prepared  and  approved  for 
the  construction  of  these  walls. 

Generally  speaking,  the  development  provides  for  the 
construction  of  slips  200'  x  600',  with  piers  of  varying 
width  between.  The  480-foot  strip  between  the  old 
pierhead  line  and  the  new  bulkhead  line  is  laid  out  in 
building  sites,  intended  for  light  loft  type  manufacturing 
and  warehouse  buildings,  with  ample  provision  for  streets 
and  railway  accommodation. 

Construction  work  on  the  Harbourhead  walls,  which 
was  commenced  in  1916,  was  carried  as  far  as  York  Street 
last  year,  and  the  portion  between  York  Street  and  Yonge 
Street  was  under  construction  this  year  and  could  have 
been  completed  had  it  not  been  for  the  delay  in  the 
delivery  of  stone,  due  to  car  shortage.  The  total  length 
of  wall  constructed  and  under  construction  is  14,500 
lineal  feet. 

The  reclamation  of  the  area  behind  the  Harbourhead 
walls  was  commenced  in  1917,  and  to  date  approximately 
3,930,000  yards  of  sand  have  been  dredged  from  the  inner 
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II;irlK)iir,  nnd  with  it  an  area  of  fj8  acres  have  been 
coinplt'ti'ly  rcflaiincd  and  17  acres  iiartially  reclaimed. 
Of  tliis  area  27  acres  have  hecii  leased,  or  are  under  siiorl 
term  options.  .At  the  f(H)t  and  immediately  to  the  West 
of  Batiuirst  Street  l,lli5,()(K)  cubic  yards  of  material  have 
boon  iMacrtl,  resulting  in  the  reclamation  of  18  acres  for 
park  purix)ses  and  aciuatic  sites. 

Fleet  Street,  coniiedin.u;  Batluirsl  Street  and  Cherry 
Street  alon.u  the  waterlront,  has  been  laid  out  and  storm 
water  drainage  constructed  as  far  as  John  Street.  Water 
mains  have  also  been  laid,  Riving  ample  lire  protection 
to  the  industries  already  located  there.  Spadina  Avenue 
storm  overflow  sewer  has  been  extended  from  the  old 
outlet  to  the  new  bulkhead  line,  and  the  high  pressure 
fire  intake  has  been  extended  to  the  new  John  Street  slip. 

At  the  present  time  this  district  is  served  by  both 
the  Canadian  National  Railways  and  the  Canadian  Pacific 
Railway,  the  switching  of  all  cars  being  under  the  jurisdic- 
tion of  the  Commissioners.  2.4  miles  of  Commissioners' 
tracks  have  been  laid  in  this  district  in  addition  to  private 
sidings. 

Park  and  Recreational  Development 

When  contracts  were  awarded  by  the  Federal  Govern- 
ment for  the  necessary  retaining  walls  in  the  Eastern 
Harbour  Terminals,  a  contract  was  awarded  at  the  same 
time  for  about  20,000  feet  of  breakwater,  extending  from 
the  Humber  River  to  the  Western  Channel  about  300  feet 
from  the  shore.  The  object  of  this  structure  was  to 
prevent  erosion  of  the  beach,  provide  a  protected  waterway 
for  small  craft,  and  to  raise  the  temperature  of  the  water 
behind  it  for  bathing  purposes.  Approximately  4,600 
lineal  feet  of  this  breakwater  is  now  completed,  and  the 
contract  is  still  in  progress.  In  addition  to  the  above 
breakwater,  there  have  been  constructed  760  lineal  feet 
of  sheet  piling  retaining  wall  at  the  mouth  of  the  Humber 
River  and  1,585  lineal  feet  of  crib  retaining  wall  as  an 
extension  to  the  Exhibition  sea  wall  in  front  of  Stanley 
Barracks'  grounds.  Dredging  to  the  extent  of  4,112,000 
yards  have  been  completed,  resulting  in  the  reclamation 
of  106  acres  of  land.  The  development  of  this  area  was 
left  largely  in  abeyance  during  the  War,  but  during  the 
past  year  splendid  progress  has  been  made.  A  mile  and 
on^-half  of  50-foot  asphalt  drive  and  24-foot  board  walk 
have  been  completed,  together  with  the  drainage  and 
grading  incident  thereto.    Storm  overflow  sewers  at  the 


foot  of  Ellis  Avenue,  Keele  Street,  Sunnyside  Avenue  and 
Honcesvalles  Avenue  have  Ix-en  extended  from  the  old 
outlets  to  the  new  shore  line,  and  it  is  the  intention 
ultimately  to  extend  them  tx;yond  the  breakwater.  On 
the  loeach  just  West  of  Keele  Street  a  bathing  pavilion, 
to  accommodate  four  thousand  bathers  at  one  lime,  is 
under  construction,  and  when  completed  will  constitute 
one  of  the  most  delightful  features  of  the  whole  recreational 
area. 

Industrial 

In  regard  to  industrial  expansion,  attention  is  called 
to  the  fact  that  new  industries  have  already  under  lease 
112  acres  of  newly  reclaimed  land  and  under  option  158 
acres,  and  that  $8,000,000  have  been  expended  by  lessees 
in  buildings  and  equipment  on  sites  that  were  marsh  and 
water  in  1914. 


Plant  of  Dominion  Shipbuilding  Co.  Limited, 
Built  on  Reclaimed  Land. 


In  conclusion,  having  in  mind  the  conditions  brought 
about  by  the  War  and  the  period  of  industrial  imrest 
following  the  cessation  of  hostilities,  the  Commissioners 
feel  gratified  with  the  result  of  the  development  to  date. 
With  the  completion  of  the  Chippawa  power  scheme, 
Toronto's  possibilities  from  the  viewpoint  of  industrial 
and  commercial  expansion  are  almost  unlimited.  The 
revenue  of  the  Commission  to  date,  as  above  outlined,  is 
yearly  increasing  and  the  wTiter  has  no  hesitancy  in 
saying  that  on  completion  of  all  w-ork  as  projected,  the 
revenue  will  be  sufficient  to  amply  meet  the  interest  and 
sinking  fundcharges  thereof. 
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Well  Done  Toronto 

Never  was  the  value  of  close  and  hearty  co-operation 
more  clearly  demonstrated,  nor  has  there  ever  been  in 
the  annals  of  engineering  gatherings  in  Canada  a  more 
striking  illustration  of  the  result  of  harmonious  work 
than  that  shown  by  the  successful  gathering  concluded 
last  month  in  the  Queen  City.  The  whole  Institute 
is  proud  of  the  work  done  by  the  Toronto  committee, 
and  it  must  be  gratifying  to  the  members  thereof  to 
know  that  their  well  directed  efforts  for  months  previous 
to  the  meeting  resulted  in  the  greatest  gathering  of 
engineers  ever  held  in  the  Dominion,  Nor  was  the 
meeting  great  only  in  numbers,  but  in  that  splendid 
spirit  of  fraternity  and  sociability,  which,  although  it 
did  not  always  exist,  is  fast  becoming  a  notable  feature 
of  professional  meetings  of  The  Institute.    The  influence 


and  prestige  of  the  Toronto  members  was  well  shown 
by  the  hearty  support  received  from  members  of  the 
Provincial  Government,  as  well  as  His  Honour  the 
Lieut.-Governor,  from  the  mayor  and  officials  of  Toronto, 
and  from  the  large  manufacturing  interests  whose  plants 
were  visited. 

Every  detail  of  the  arrangements  for  carrying  out 
the  programme  had  been  planned  with  a  commendable 
degree  of  forethought  resulting  in  a  succession  of  events 
that  brought  forth  high  praise  from  all  who  attended 
from  outside  the  city,  and  which  should  be  a  source  of 
satisfaction  to  the  Toronto  Branch.  Every  man  who 
thus  contributed  to  this  pre-eminently  successful  meeting, 
besides  the  personal  satisfaction  of  work  well  done, 
has  made  himself  stronger  professionally,  has  brought 
himself  in  closer  touch  with  his  fellows,  and  at  the  same 
time,  has  placed  The  Institute  and  the  profession  in 
general  under  an  obligation  to  him.  While  all  are 
deserving  of  sincere  thanks,  it  is  not  out  of  place  to 
mention  particuJarly  the  work  of  the  students,  and  no 
one  will  forget  how  greatly  the  ladies'  committee  con- 
tributed towards  the  general  enjoyment  of  the  gathering. 

To  the  members  of  the  Toronto  Branch,  and 
particularly  to  the  committees  it  is  fitting  to  say  that 
The  Institute  is  proud  of  you  and  all  the  work  you  have 
done,  and  may  the  satisfaction  that  you  were  responsible 
for  the  greatest  engineering  gathering  yet  held  in  this 
coimtry  be  some  reward  for  the  energy,  and  well 
co-ordinated  effort  which  you  maintained  in  order  that 
such  a  result  be  achieved. 

Secretary's  Western  Trip 

Last  year,  owing  to  the  demands  on  his  time  at 
headquarters,  it  was  found  impossible  for  the  Secretary 
to  make  his  usual  visit  to  the  Western  Branches.  Some 
months  ago,  assurance  was  given  by  the  Council  that  the 
Secretary's  trip  would  be  made  this  year  as  soon  after  the 
annual  meeting  as  possible,  and  consequently,  arrange- 
ments have  been  made  towards  that  end.  Mr.  Keith 
proposes  leaving  Montreal  on  March  27th,  going  to 
Vancouver  without  stop,  visiting  the  Branches  approx- 
imately as  follows:  Coast  Cities,  April  1st  to  8th: 
Kamloops,  11th  to  12th;  Calgary,  14th,  15th  and  16th; 
Edmonton,  18th  and  19th;  Saskatchewan  Cities,  21st  to 
2.^th:  Manitoba.  27th  to  30th. 

Visiting  Other  Branches 

The  question  of  members  when  visiting  other  branch 
centres  making  an  effort  to  get  in  touch  with  the  officers 
of  the  Branch  where  they  may  be  visiting,  has  twice 
come  up  in  Coimcil  and  the  principle  heartily  approved. 
It  is  strongly  urged  that  every  member  make  it  a  point 
of  paying  a  fraternal  visit  to  the  officers  of  the  Branch 
at  least,  should  no  branch  meeting  be  held  at  the  time. 
It  is  further  advisable  that  members  should  go  prepared 
to  address  the  Branch  on  some  subject  dealing  with 
the  welfare  of  the  profession.  We  are  just  now  realizing 
the  great  benefit  resulting  from  better  acquaintance  and 
closer  fellowship,  and  therefore,  every  such  fraternal 
visit  made  by  any  member  will  add  a  further  contribu- 
tion to  the  solidarity^of  the  profession. 
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Derogatory  Loftlslation  Limited 

During  I  lu-  iKist  month  ;i  Bill  was  presented  to  the 
QuelxT  Legislature  incorixHatinK  an  asscK'iation  of 
forestry  eiiKiiu-ers,  nivinn:  them  ix)wers  which  would, 
if  put  into  elïect,  have  interfered  with  the  rights  and 
privileges  now  enjoyed  by  members  of  the  engineering 
profession.  Due  to  the  vigilance  of  A.  K.  Decary, 
M.E.I.C,  of  Quebec,  and  the  protests  made  by  the 
president  of  The  hixlitutc,  and  by  Dean  Adams,  Hon. 
M.lî.I.C,  of  McCiill,  the  noxious  clauses  were  struck 
out.  Unfortunately,  the  Hill  incorporating'  the  associa- 
tion was  passed,  .uivin.t;  the  use  of  the  words  "forestry 
engineer"  to  some  men  whom  it  is  believed  are  not 
entitled  to  the  appellation. 

Promoting  Members'  Interests 

At  the  meeting  of  Council  held  on  January  twenty- 
fifth,  the  following  resolution  of  the  Toronto  Branch  was 
presented  : 

"That  whereas  it  is  desirable  that  the  morale  of 
the  members  of  the  engineering  profession  should  be 
maintained  at  as  high  a  standard  as  possible. 

And  whereas  it  is  believed  that  the  E.I.C.  can 
render  useful  service  in  this  direction  by  urging 
employers  to  recognize  more  fully  the  status  of  the 
E.I.C.  membership. 

And  whereas  it  is  desirable  that  members  of  the 
E.I.C.  should  enjoy  some  advantage  over  other 
engineers  who  are  not  members. 

Be  it  therefoie  resolved  that  the  Council  be  res- 
pectfully urged  to  recommend  employers,  who  from 
time  to  time  require  engineering  assistants,  to  give 
preference  to  members  of  the  E.I.C.  subject  to  their 
qualifications  being  equally  satisfactory,  and  that 
this  policy  be  given  publicity  in  the  "Journal". 

It  was  pointed  out  at  this  meeting  of  Council  that 
not  only  was  Council  in  sympathy  with  the  idea  expressed 
in  the  Toronto  resolution,  but  that  this  had  been  esta- 
blished as  a  definite  policy  of  The  Institute,  although  it 
had  not  been  made  as  effective  as  desirable.  At  Head- 
quarters this  policy  has  been  carried  out  consistently, 
and  apparently  the  one  point  where  it  has  not  been  made 

t  effective  is  that  we  have  not  advertised  the  fact  that 
within  the  membership  of  the  E.I.C.  there  is  a  body 
of  men  capable  of  filling  any  engineering  position  required 
in  the  Dominion  of  Canada,  or  for  that  matter,  any- 
where throughout  the  world.  Our  own  members  are 
already  fairly  well  imbued  with  the  truth  of  this,  and  it 
is  generally  recognized  to-day  that  membership  in  The 
Engineering  Institute  of  Canada  gives  a  standing  to  an 
engineer,  and  on  the  other  hand,  practically  all  members 
of  The  Institute  who  are  employing  engineers  have  adopted 
the  policy  of  looking  for  Institute  members  as  assistants. 
What  is  now  most  needed  is  to  educate  the  public 
to  a  knowledge  of  the  fact  that  where  engineering  services 
of  any  kind  are  required,  whether  for  commission,  arbitra- 
tions, consulting,  executive,  down  to  the  initial  grades, 
The  Engineering  Institute  of  Canada  is  the  body  to  which 
they  should  look  for  advice  and  assistance  in  securing 


such  service.  Individual  contact  of  our  members  with 
those  outside  is  to-day  the  greatest  means  we  have, 
and  must  continue  so  until  The  Inntilulc  is  financially 
in  a  position  to  carry  on  a  campaign  of  education  that 
will  enable  us  to  educate  those  outside  of  the  profession 
to  a  due  appreciation  of  the  engineer's  value. 

Getting  Better  Acquainted 

Although  it  has  been  the  custom  at  Headquarters 

to  provide  letters  of  introduction  in  every  case  where 

desired  to  members  moving  from  one  Branch  centre  to 

another,  a  resolution  of  the  Toronto  Branch,  as  presented 

to  the  Council  of  The  Institute,  has  resulted  in  instructions 

being  given  that  will  make  action  where  a  member  is 

being  transfered   from  one  Branch  centre  to  another, 

automatic.     The  resolution  of  the  Toronto  Branch  is, — 

"That   the   Council   be   respectfully   requested 

to  institute  some  arrangement  by  which  members 

who  have  occasion  to  transfer  from  one  local  Branch 

to  another,  can  obtain  from  the  Secretary  a  letter 

or  card  of  transfer,  and  a  duplicate  be  sent  by  post 

to  the  local  Branch  to  which  transfer  is  made." 

Arrangements  have  been  made  at  the  Headquarters' 

office  for  putting  this  into  effect.    This  arrangement  will 

facilitate  the   work    of  Branch  Secretaries  in  inviting 

newly  arrived  members  and  make  it  easier  for  them  to 

get  acquainted. 

Rebates  to  Branches  are  made  from  Branch  list  as 
corrected  on  the  first  day  of  January  and  the  first  day  of 
July  of  each  year,  and  consequently  the  rebate  system 
will  continue  as  heretofore. 


Library  Advantages  to  Members 

One  of  the  activities  of  The  Institute  to  which  too 
little  attention  has  been  drawn  is  the  library  in  the 
Headquarters  building.  Undoubtedly  one  of  the  principal 
reasons  for  joining  among  the  yovmger  men  is  to  have 
available  text-books  and  journals  to  be  consulted  when 
necessary.  For  years  The  Institute  library  has  been  doing 
a  quiet  and  effective  work  in  this  connection  for  those 
who  care  to  use  its  resources. 

As  announced  in  the  report  of  the  Library  and  House 
Committee  the  work  of  re-cataloguing  the  library  has 
now  been  completed.  The  new  system  is  nimierical, 
that  is  each  class  of  engineering  is  given  a  definite  number, 
all  books  on  any  given  subject  thus  being  grouped  very 
conveniently  for  reference.  The  very  thorough  cross- 
references  form  a  feature  of  the  new  catalogue;  ever\'book 
in  the  library  having  at  least  three  cards,  author, 
title,  and  general  subject,  and  frequently  four  or  more 
cards,  should  the  title  indicate  more  than  one  general 
subject.  The  technical  library  differs  to  some  extent 
from  the  general  library  in  that  while  a  definite  book  is 
usually  sought  in  the  general  library,  the  engineer  is 
not  so  much  interested  in  a  particular  book  as  to  obtain 
as  much  information  as  possible  on  a  special  subject; 
This  being  the  case,  the  value  of  an  index  of  the  type 
now  in  use  in  The  Institute  Library  where  all  books 
imder  a  subject  heading  are  indexed  together,  can  very 
readUy  be  appreciated. 
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While  the  text-book  is  valuable,  there  is  little  doubt 
that  the  best  sources  of  information  for  the  engineer 
are  the  technical  journal  and  the  transactions  of  engineering 
societies.  Most  engineers  subscribe  to  one  or  more 
technical  journals;  The  Engineering  Institute  at  present 
receives  regularly  ten  Canadian,  five  British,  fourteen 
American  and  four  French  technical  journals  ;  of  these 
a  large  proposition  are  bound  yearly  and  are  available 
for  consultation.  The  value  of  these  journals  to  The 
Institute  member  outside  Montreal  lies  in  the  Engineering 
Index,  published  monthly  in  the  Journal;  where  a  reference 
is  noted,  the  journal  required  can  either  be  obtained 
from  Headquarters  on  the  payment  of  the  usual  deposit 
or  from  the  Engineering  Societies  Library  in  New  York. 
It  should  be  borne  in  mind  by  all  members  that  the 
facilities  of  this  great  library  have  been  placed  at  the 
disposal  of  all  our  members  ;  Dr.  Harrison  Craver,  Director 
of  the  Engineering  Societies  Library,  29  W.  39th  St., 
has  frequently  aided  in  the  search  for  information;  and 
in  this  connection  the  introduction  to  the  Engineering 
Index  is  worth  reading. 

A  source  of  information  as  valuable  as  the  technical 
journals  is  to  be  found  in  the  Transactions  published  by 
engineering  societies  both  on  this  continent  and  in  Great 
Britain.  The  Engineering  Institute  exchanges  Transac- 
tions with  The  Institution  of  Civil  Engineers,  The  Institu- 
tions of  Mechanical  and  Electrical  Engineers  of  Great 


Britain,  the  great  Founder  Societies  of  the  United  States, 
and  The  Canadian  Institute  of  Mining  and  Metallurgy. 
In  the  Transactions  appear  the  finest  papers  submitted 
to  the  societies,  and  the  attention  of  members  consulting 
the  library  at  Headquarters  has  frequently  been  directed 
to  these  Transactions,  when  in  search  of  information 
on  some  special  topic.  For  instance  an  enquirer  interested 
in  harbour  works  engineering  would  be  directed  to  the 
Transactions  of  the  Institution  of  Civil  Engineers; 
the  engineer  seeking  information  on  superheater  practice 
is  recommended  the  Transactions  of  the  American  Society 
of  Mechanical  Engineers  and  the  Institution  of  Mechanical 
Engineers. 

The  key  to  both  technical  journals  and  Transactions 
is  the  Engineering  Index;  all  papers  of  merit  published 
all  over  the  world  being  listed  by  a  special  staff  at  work 
in  New  York.  An  annual  volume  is  issued  summing 
up  the  Index  for  the  year;  a  file  of  the  Engineering  Index 
in  this  form  dating  back  to  is  to  be  found  in  The  Institute 
Library. 

It  can  readily  be  seem  from  the  foregoing  that 
while  The  Engineering  Institute  may  not  boast  a  very 
large  technical  library  as  regards  nvimbers  of  text-books, 
its  resources  are  not  restricted  when  used  to  the  best 
advantage  and  that  it  has  great  possibilities  of  service 
to  members. 


Annual  General  and  Professional  Meeting 


Toronto,  February  1,  2,  3. 


Those  who  attended  the  annual  meeting  of  The 
Institute  held  at  the  King  Edward  Hotel,  Toronto, 
generally  concede  that  it  was  the  most  successful  gather- 
ing of  engineers  ever  held  in  the  Dominion.  The  record 
attendance,  the  general  enthusiasm  and  the  high  tone 
prevailing  at  all  the  functions  were  very  gratifying 
features  of  the  entire  gathering.  Another  item  worthy 
of  mention  was  the  large  attendance  of  the  younger  men 
of  the  profession.  A  large  number  of  student  members 
from  the  Faculty  of  Applied  Science,  University  of 
Toronto  were  able  to  attend  on  account  of  Dean  Mitchell's 
kindly  dictum  that  for  the  days,  February  2nd,  and  3rd, 
there  would  be  no  lectures  in  this  Faculty.  Prof.  Haultain's 
Service  Committee  included  President  R.  W.  Downie  of 
the  Engineering  Society  and  a  number  of  equally  live  and 
energetic  students.  Including  ladies,  the  total  registration 
was  786.  Of  this  number  690  were  not  ladies  but  mostly 
energetic  members  of  The  Institute,  278  being  from  out 
of  town. 

While  the  meeting  might  have  proven  a  success  from 
the  technical  point  of  view  it  certainly  could  not  have 
ranked  as  a  great  social  success  without  the  presence 
of  the  ladies  in  such  goodly  numbers.  After  becoming 
thoroughly  acquainted  at  the  reception  Tuesday  afternoon, 
and  enjoying  the  talented  programme  at  the  Musicale 
Tuesday  evening,  they  were  eager  to  avail  themselves  of 
the  entertainment  so  thoughtly  planned  for  them  on  the 
succeeding  days.    The  visits  on  Wednesday  afternoon  to 


Hart  House,  University  of  Toronto,  the  Royal  Ontario 
Museum  and  the  Museum  of  Household  Science  proved 
most  enjoyable  to  all  those  who  attended.  After  the 
success  of  the  foregoing  events  it  was  not  surprising  that 
so  many  ladies  took  advantage  of  the  drives  on  Thursday 
afternoon.  Having  visited  the  Grange  Art  Gallery  the 
parties  proceded  to  Casa  Loma  where  Lady  Pellatt 
received  them  in  her  beautiful  conservatory.  Leaving 
Casa  Loma  they  enjoyed  a  reception  tendered  by  Mrs. 
Clark  at  Government  House.  A  nimiber  of  prominent 
members  of  The  Institute  availed  themselves  of  the 
opportunity  of  accompanying  the  ladies  and  paying 
their  respects  to  the  Lieutenant  Governor  and  Mrs.  Clark. 

The  luncheons  on  Tuesday  and  Wednesday  were  well 
attended,  and  the  discussion  on  Legislation  was  followed 
with  deep  interest.  The  smoker  on  Tuesday  was  one  of 
the  big  events  of  the  meeting,  and  the  variety  of  enter- 
tainment provided  was  thoroughly  apijreciated  by  every 
person. 

The  annual  banquet  upheld  the  best  traditions  of 
The  Institute  and  could  be  justly  classed  as  the  outstanding 
function  of  the  meeting.  The  presence  of  His  Honour,  the 
Lieutenant  Governor  of  Ontario  and  so  many  distinguished 
guests  was  a  fitting  tribute  to  the  high  esteem  enjoyed 
by  the  Engineering  profession.  The  guest  of  the  evening 
was  E.  W.  Beatty,  president  of  the  Canadian  Pacific 
Railway,  and  his  speech  was  reported  at  some  length  in 
the  February  issue  of  The  Journal.     Mr.  Beatty's  speech 
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■was'one'of  those  events  which  made  even  those  old  timers 
of  The  'Institute  who  have  attended  so  many  of  these 
functions,  declare  that  this  banquet  surpassed  an>1;hing 
attempted  at  previous  meetings.  All  the  speeches  deserve 
mention,  for  they  were  listened  to  with  keenest  attention 
and  were  warmly  applauded,  but  that  wonderful  flow  of 
oratory  that  fell  from  the  lips  of  Monro  Grier,  K.C., 
who  replied  to  the  toast  of  the  Engineering  Profession, 
deserves  special  mention.  The  fact  that  this  toast  was 
proposed  by  an  engineer,  Brig.-Gen.  C.  H.  Mitchell, 
M.E.I.C,  and  responded  to  by  a  lawyer,  gave  both  speak- 
ers an  opportunity  of  commenting  with  some  humour 
on  this  unusual  procedure. 

Many  took  advantage  of  the  various  excursions  on 
Wednesday  afternoon.  This  was  particularly  true  in  the 
case  of  the  trip  to  the  plant  of  the  Baldwin's  Canadian 
Steel  Corporation  at  Ashbridge's  Bay,  which  also  pre- 
sented an  opportunity  for  visiting  members  to  view  a 
small  portion  of  the  vast  harbour  development  now  under 
construction. 

A  new  feature  of  the  meeting  which  thoroughly 
justified  itself  was  the  sectional  division  for  the  present- 
ation of  technical  papers.  The  attendance  at  the  sectional 
sessions  taxed  the  accomodation  to  the  limit  and,  in  the 
case  of  the  Municipal  section  an  adjournment  had  to  be 
made  for  a  further  session.  The  general  papers  illustrated 
by  motion  pictures  and  lantern  slides  were  not  to  any 
extent  lessened  in  their  popularity  by  reason  of  the 
sectional  meetings. 

As  a  fitting  climax  to  the  whole  meeting,  the  Dance 
given  at  Hart  House  under  the  auspices  of  the  Engineering 
Society,  University  of  Toronto  was  an  event  of  it's  kind 
which  would  be  hard  to  surpass.  The  thanks  of  The 
Institute  is  due  to  President  R.  W.  Downie,  S.E.I.C., 
and  his  associates  of  the  Engineering  Society  for  their 
extreme  courtesy  in  inviting  the  members  ot  The  Institute 
to  join  them  at  this  most  enjoyable  function. 


Professional  Mcctinii 

Chemical   Kntlln(^i'rlnit  Section. 

"Chemical  Engineering  in  the  I'acking  lloute" 

T.  L.  Crossley,  A.M.E.I.C.,  was  in  the  chair  with 
J.  R.  Donald,  B.A.H.Sc.,  chemical  engineer  of  the 
Canadian  Packing  Company,  read  a  paper  on  "Chemical 
Engineering  in  the  Packing  House."  The  following  took 
part  in  the  discussion: — 

F.  W.  Thorold,  M.E.I.C.  who  further  described  the 
Bannon  Separator,  explaining  the  difficulty  in  connection 
with  "Floaters",  which  formed  an  intermediate  layer 
between  the  water  and  the  oil.  These  consist  of  particles 
containing  so  much  oil  that  they  were  rendered  lighter 
than  water,  but  did  not  rise  through  the  oil  owing  to  their 
content  of  scraps. 

L.  T.  Acton,  M.E.I.C,  of  the  William  Davies  Company, 
who  also  spoke  of  the  difficulties  in  the  separation  of  fat 
from  water,  and  discussed  some  points  in  connection  with 
pharmaceutical  products. 

Mr.  Donald  replying  to  questions  by  the  Chairman 
referred  to  the  developments  zilong  pharmaceutical  lines. 


"Hydraled  Lime" 

Allen,   M.E.I.C,  consulting  chemist  of 


'Hvdrated  Lime 


Lucius  E 
Belleville,  Ont.,  then  read  a  paper  on 
as  an  Engineering  Material." 

In  connection  with  these  papers,  the  meeting  was 
favoured  with  a  number  of  slides,  shown  by  Major  L.  H. 
Hart  of  the  National  Lime  Association,  Washington,  B.C., 
illustrating  the  manufacture  and  uses  of  hydrated  lime. 
Major  Hart  also  made  remarks  with  a  special  reference 
to  the  question  of  plasticity  in  the  use  of  hydrated  lime, 
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showing  in  several  slides  a  clean  cut  effect,  attributed  to 
hydrated  lime  in  adequate  proportion  in  concrete  ag- 
gregates. In  addition  several  slides  were  shown  with 
reference  to  manner  of  testing  aggregates  for  plasticity. 

Professor  J.  Watson  Bain,  President  of  the  Canadian 
Institute  of  Chemistry  was  present,,  and  on  being 
introduced  by  the  Chairman,  referred  to  the  question  of 
analysis  of  limes,  objecting  to  the  custom  which  now 
prevails  of  reporting  all  the  calcium  in  an  analysis  as 
calcium  oxide,  though  some  of  it  might  be  present  in  the 
form  of  silicates,  or  other  compoimds,  especially  unburned 
carbonates. 

Professor  E.  G.  R.  Ardagh,  discussed  the  difficulties 
in  connection  with  the  slaking  of  high  magnesia  lime  and 
its  uses. 


Major  Hart  in  reply  said  that  the  question  of  slaking 
was  unfortunately  one  that  had  been  left  very  much  in 
the  hands  of  ignorant  labor,  and  definite  scientific  observa- 
tions were  lacking.  In  reply  to  Professor  Ardagh,  he 
said  that  magnesia  limes  were  more  plastic,  and  made 
somewhat  stronger  mortar. 

The  meeting  then  adjourned. 

Mechanical  Engineering  Section. 

Under  the  chairmanship  of  C.  B.  Hamilton,  M.E.I.C., 
the  Mechanical  Section  held  a  successful  and  interesting 
section  at  which  several  valuable  papers  were  read,  all  of 
which  brought  out  animated  discussion.  The  papers  read 
at  this  meeting:  "Control  of  Corrosion  in  Steel  Mains", 
by  F.  N.  Speller,  metallurgical  engineer.  National  Tube 
Company,  Pittsburgh;  "Recent  Researches  on  Aeroplane 
Wing  Type",  by  J.  H.  Parkin,  University  of  Toronto, 
with  accompanying  discussion  are  being  held  for  the 
April  number  of  The  Journal. 

Municipal  Engineering  Section. 

At  the  meeting  of  the  Municipal  Section,  R.  O. 
Wynne- Roberts,  M.E.I. C,  in  the  Chair,  the  following 
paper  were  taken  as  read,  having  been  printed  in  The 
Journal  and  being  available  for  all  present  in  the  form  of 
advance  proof.  The  fact  that  the  papers  had  been 
printed  opened  the  meeting  at  once  to  discussion,  the 
first  paper  being  that  of  the  Chairman  on  "Municipal 
Engineering". 

"Municipal  Engineering" 

James  Milne,  M.E.I.C.,  in  discussing  the  paper  paid 
particular  attention  to  the  section  dealing  with  metering, 
and  particularly  criticized  the  statement  that  metering 
would  help  to  reduce  the  daily  per  capita  water  consump- 
tion in  Toronto  to  80  gallons.  Others  who  took  part  in 
the  discussion  on  this  paper  were  D.  A.  R.  McCannel, 
A.M.E.I.C,  and  C.  Wm.  Gore.  M.E.I.C. 

"Design  of  a  Sewage  Disposal  for  a  City  located  on  "Tidal  Waters" 

The  next  paper  presented  to  the  meeting  was  that 
of  C.  J.  Yorath,  A.M.E.I.C,  on  "Design  of  a  Sewage 
Disposal  Plant  for  a  City  Located  on  Tidal   Waters", 
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and  in  this  case  it  seemed  the  consensus  of  opinion  that 
the  formulae  and  coefficients  quoted,  while  applicable  to 
British  conditions  would  require  change  to  be  suitable  in 
Canada.  Among  those  joining  in  the  discussion  were 
George  Phelps,  A.M.E.I.C,  R.  R.  Knight,  M.E.I.C, 
Hector  Philips,  A.M.E.I.C,  and  J.  M.  Greig.  A.M.E.I.C. 

"Cosl-Plus  Contracts" 

Following  the  discussion  on  Mr.  Yorath's  paper  came 
that  of  J.  Clark  Keith,  A.M.E.I.C,  on  "Cost-plus  Con- 
tracts", which  aroused  interesting  comment  from  engineers 
present.  The  cost-plus  method  of  contracting  is  a  live 
subject  and  the  opinion  of  the  meeting  was  fairly  evenly 
divided  on  the  subject,  judging  from  the  comment  on 
Mr.    Keith's    paper.    Alexander    Potter,    M.E.I.C,    of 


New  \'()rk  discussing  the  cost-plus  method  favoured  the 
unit-price  melhtxl  for  municipal  work,  the  cost-plus 
method  for  private  work.  H.  L.  Dobbin,  M.E.I.C, 
sjDoki-  against  the  cost-plus  method,  giving  examples  from 
the  municiiKil  experience  of  Petertxjrough,  for  which  city 
he  is  suixrintendent  of  waterworks.  Replying  to  the 
discussion  Mr.  Keith  staled  that  the  crux  of  the 
whole  situation  in  regard  to  the  cost-plus  methfxl  of 
awarding  contracts  lay  in  the  integrity  of  the  contractor. 

"The  Activated  Sludge  Procès»  of  Sewage  Disposal" 

Discussion  on  Dr.  G.  G.  Nasmith's  paper  "The 
Activated  Sludge  Process  of  Sewage  Disposal"  was 
adjourned  until  the  afternoon  session,  following  a  short 
comment  by  Willis  Chipman,  M.E.I.C.  The  first 
speaker  was  F.  A.  Dallyn,  A.M.E.I.C,  who  took 
exception  to  the  limitation  of  the  Activated  Sludge 
Process  to  larger  towns,  giving  instances  from  his  own 
experience  of  several  installations  in  Ontario.  He  referred 
to  possibilities  in  cost  reduction,  and  touched  on  the 
problems  of  sludge  disposal  and  possible  fertilizer  value 
of  sludge.  I.  H.  Nevitt,  M.E.I.C,  following  Mr.  Dallyn 
gave  figures  from  the  Morley  Avenue  disposal  plant  in 
Toronto,  the  average  quantity  for  two  years  having  been 
three  and  one  third  yards  per  million  gallons  at  a  water 
content  of  80 — SS^/o.  (Imhoff  Tank);  he  referred  also  to 
experiments  at  Milwaukee  and  Houston.  James  Redfern 
quoted  interesting  figures  for  an  activated  sludge  system 
installed  for  Newmarket,  Ont.,  the  tender  for  a  plant 
handling  200,000  gallons  a  day,  having  a  six  hour  period 
of  aeration,  and  a  maximum  capacitv  of  500,000  gallons 
per  day.  having  been  $31,000. 

After  a  brief  reference  by  Alex.  Potter,  M.E.I.C, 
to  the  Houston  plant,  Wm.  Gore,  M.E.I.C,  described 
experiments  designed  to  overcome  two  principal  difficulties 
in  the  activated  sludge  process,  the  cost  of  pumping,  and 
the  disposal  of  sludge.  The  method  proposed  was  to 
treat  the  incoming  raw  sewage  with  digested  sludge, 
passing  it  next  to  an  ordinary  activated  sludge  tank. 
It  was  stated  that  the  experiments  had  been  successful 
in  reducing  the  amoimt  of  air  necessary  by  one  half, 
for  some  periods  only  seven  eights  of  a  cubic  foot  of  air 
being  required  per  gallon,   based  on  a  ten  foot  depth. 
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E.  M.  Proctor.  A.M.E.I.C,  brought  out  the  point  that 
the  principal  reason  for  the  selection  of  the  activated 
sludge  plant  at  Newmarket  that  this  method  would 
avoid  the  necessity  of  pumping  sewage. 

In  his  reply  to  the  discussion  Dr.  Nasmith  stated 
that  in  his  paper  he  had  endeavoured  to  state  the  facts 
about  the  activated  sludge  process  without  arguing  for 
or  against;  he  stated  that  in  his  opinion  the  disposal  of 
sludge  need  not  be  too  great  a  difficulty  for  small  munic- 
ipalities. He  referred  to  problems  which  remain  to  be 
solved,  particularly  in  connection  with  de- watering  sludge. 

After  the  discussion  on  Dr.  Nasmith's  paper  had 
technically  closed,  Willis  Chipman,  M.E.I.C,  volunteered 
information  regarding  the  operation  of  activated  sludged 
systems  in  small  municipalities.  It  was  his  experience 
that  while  the  process  was  all  that  was  said  in  its  favour, 
it  was  somewhat  complicated  for  the  small  municipalities, 
and  would  need  careful  supervision.  After  remarks  on 
the  paper  by  the  Chairman,  Wm.  Storrie,  M.E.I.C, 
suggested  that  a  round-table  conference  be  called  to 
discuss  the  problem. 

"Toronto  Fillralion  Plant" 

The  next  paper  on  the  programme  was  that  of  James 
Milne,  M.E.I.C,  on  "Toronto  Filtration  Plant",  the 
discussion  being  both  lively  and  long. 

After  Mr.  Milne's  introductory  remarks,  Allen  Hazen, 
M.E.I.C,  of  New  York,  gave  particular  attention  to  the 
items  of  cost  in  Mr.  Milne's  paper,  stating  it  as  his 
opinion  that  a  fair  distribution  of  cost  had  not  been  given 
to  the  slow  sand  and  drifting  sand  installations.  Figures 
were  quoted  regarding  bacteria  in  raw  water  and  effluent 
for  both  methods  of  filtration  for  the  year  1918,  the 
inference  being  in  favour  of  the  slow  sand  type  of  filter. 


F.  A.  Dallyn,  A.M.E.I.C,  followed  Mr.  Hazen  and  opened 
a  lengthy  discussion  on  the  subject  of  alum  and  its  effects 
on  drinking  water.  It  was  stated  that  residual  alum  in 
mains  had  been  responsible  for  diarrhoea,  and  this  subject 
was  taken  up  in  more  detail  by  Norman  J.  Howard, 
bacteriologist  in  charge  of  the  Toronto  Filtration  Plant 
laboratory,  who  said  that  no  alumina  reaction  has  been 
found  in  any  mechanically  filtered  water.  The  discussion 
following,  in  which  Messrs.  Rust,  Gore,  Sanderson 
and  Storrie  spoke,  took  the  form  of  a  comparison 
of  the  slow  sand  and  drifting  sand  plants  at  the  Toronto 
Filtration  Plant.  In  his  reply  to  discussion  Mr.  Milne 
touched  on  the  comparison  of  the  two  plants,  and  gave 
some  interesting  figures  regarding  the  drifting  sand  plant  ; 
which  has  filtered  as  high  as  tie  rate  of  76  million 
gallons  per  day  under  test,  and  should  have  a  normal 
capacity  of  at  least  54  million  gallons  per  day. 

Structural  Engineering  Section. 

Two  papers  formed  the  programme  for  the  meeting 
of  the  Structural  Section,  T.  D.  Mylrea,  A.M.E.I.C, 
Chairman.  "On  the  Economics  of  Building  Design",  by 
J.  Morrow  Oxley,  A.M.E.I.C,  and  "Some  Features  of 
Specifications  for  Bridge  Construction",  by  Frank  Barber, 
A.M.E.I.C 

"On  the  Economics  of  Building  Design" 

The  discussion  on  Mr.  Oxley's  paper  was  opened 
by  A.  H.  Harkness,  M.E.I.C.  who  remarked  on 
the  advantages  of  rectangular  columns  of  concrete  in 
certain  parts  of  concrete  buildings,  and  asked  for 
information  as  to  the  economics  of  such  sections  as 
compared  to  the  octagonal  section.   It  was  Mr.  Harkness' 
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opinion  that  the  rectangular  column  held  the  advantage 
on  account  of  the  relatively  small  thickness  to  be  deducted 
as  fire-proofing.  Prof.  C.  R.  Young,  M.E.I.C,  followed 
with  an  enquiry  regarding  the  added  cost  of  placing 
concrete  in  buildmgs  over  seven  stories,  and  was  followed 
by  A.  W.  Connor,  A.M.E.I.C,  D.  C.  Tennant,  M.E.I.C, 
L.  L.  Campbell.  A.M.E.I.C,  J.  A.  Knight,  A.M.E.I.C, 
and  others,  special  stress  being  laid  on  flat-slab  construc- 
tion. In  reply  Mr.  Oxley  favoured  the  rectangular 
column  particularly  for  light  loads,  the  hooped  column 
being  recommended  for  high  building  and  hea\T  loads. 
He  stated  the  interesting  fact  that  contractors  have  found 
very  little  additional  cost  in  carrying  a  seven  storey 
building  up  two  or  three  stories  beyond  the  seven  storey 
height. 

"Some  Controversial  Points  in  Concrete  Specifications" 

Mr.  Barber's  paper  on  Concrete  Specifications  drew 
interesting  and  favourable  discussion.  Among  the  speakers 
was  Prof.  C  R.  Young,  M.E.I.C,  who  granted  many  of 
the  objections  registered  in  Mr.  Barber's  paper  against 
existing  specifications.  He  welcomed  the  paper  as  a 
member  of  the  Canadian  Engineering  Standards  Com- 
mittee which  is  at  work  drafting  new  standard  specifica- 
tions. Col.  H.  C  Boyden  of  the  Portland  Cement 
Association  made  the  interesting  comment  that  in  his 
experience  much  depended  on  the  reputation  of  the 
engineer  as  to  the  strictness  with  which  he  enforces 
specifications  as  to  the  size  of  tenders,  a  contractor  being 
inclined  to  add  to  his  tender  where  the  engineer  was 
suspected  of  being  over-zealous  or  to  cut  down  for  one 
who  is  lenient. 

Continuation  of  Professional  Meeting. 

On  Thursday  morning  the  Professional  Meeting  was 
continued,  the  first  item  being  an  exhibition  of  films 
showing  the  manufacture  of  pulp  and  paper,  the  films 
being  loaned  by  the  Spanish  River  Pulp  and  Paper  Co., 


Ltd.,  and  the  Riordon  Pulj)  and  Paper  Co.  Ltd.,  to  whom 
the  thanks  of  the  members  is  due.  The  showing  of  the 
films  was  accompanied  by  an  inlercslinK  talk  on  the 
processes,  by  T.  Linsey  Crossley,  A.M.E.I.C. 

"QiiccnKlim-f'hipjmwa  Pmver  Devplojiment" 

An  illustrated  talk  by  A.  C  D.  Blanchard,  M.E.I.C, 
followed  on  the  construction  of  the  Queenslon-Chippawa 
Power  Development.  This  important  project  has  already 
been  described  to  the  memlxTs  of  The  Instilule  through 
the  valuable  pajjcrs  presented  at  the  Niagara  Falls 
Professional  Meeting  held  last  September,  and  much 
interest  was  shown  in  the  report  of  progress.  Mr.  Blan- 
chard in  his  remarks  mentioned  that  the  work  is  being 
pushed  forward  rapidly,  and  that  over  5000  men  are  now 
employed  on  the  work.  He  reported  that  the  excavation 
for  the  intake  is  almost  finished,  and  the  power-house  is 
under  construction.    A  film  showing  the  work  followed. 

"Toronto  Harbour  Improvements" 

Two  papers  were  presented  in  the  afternoon  session, 
the  first  was  that  of  E.  L.  Cousins,  A.M.E.I.C,  on  the 
Toronto  Harbour  Improvements,  ably  presented  in  the 
absence  of  Mr.  Cousins  by  Geo.  T.  Clark,  A.M.E.I.C. 
The  discussion  that  followed  was  opened  by  T.  D.  Mylrea, 
A.M.E.I.C,  who  enquired  regarding  possible  damage  due 
to  rust  in  the  two  inch  anchor  rods  used  in  wall  con- 
struction. A.  U.  Anderson  asked  for  information  as  to 
the  life  of  steel  sheet  piling,  M.  V.  Sauer,  M.E.I.C,  also 
made  enquiry  as  to  steps  taken  to  protect  the  outer 
shore  of  Toronto  Island.  Mr.  Clark  in  replying  stated 
that  provision  had  been  made  for  rust  corrosion  in 
specifying  the  two  inch  rods;  that  it  had  been  reported 
in  connection  with  the  sheet  steel  piling  that  there  was 
no  likelihood  of  corrosive  action,  and  that  contracts  had 
already  been  let  by  the  Federal  Government  for  a  break- 
water designed  to  protect  the  outer  shore  of  the  Island. 

Mechanical  Engineering  Section. 
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"The  Mechanical  and  Electrical  Features  of  the 
New  Toronto  Union  Station" 

Walter  J.  Armstrong,  A.M.E.I.C,  then  presented  liis 
illustrated  paper  on  "The  Mechanical  and  Electrical 
Features  of  the  New  Toronto  Union  Station".  As  the 
reading  of  the  paper  brought  the  meeting  to  closing  time, 
it  was  decided  to  adjourn  the  meeting  without  discussion. 


Luncheon  —  Wednesday,  February  2nd. 

At  the  Luncheon  on  Wednesday,  Mr.  Wyrme-Roberts 
presided  and  introduced  T.  L.  Church,  Mayor  of  Toronto, 
who  in  a  brief  speech  spoke  of  the  many  services  rendered 
by  engineers  in  public  service,  and  declared  himself  as  a 
supporter  of  efforts  for  legislation. 


Discussion  on  Legislation. 

Following  the  Itmcheon  Mr.  Wynne-Roberts  vacated 
the  chair  in  favour  of  H.  B.  R.  Craig,  M.E.I.C,  Chairman 
of  the  Ontario  Provincial  Division,  and  there  followed  a 
most  interesting  series  of  talk  on  engineering  legislation 
in  the  various  Provinces. 


British  Columbia 

D.  O.  Lewis,  M.E.I.C,  in  discussing  the  history  of 
legislation  in  British  Columbia  described  the  formation 
of  the  "British  Columbia  Technical  Union"  the  prelimin- 
ary work  on  the  Bill,  and  the  manoeuvres  necessary  to 
have  the  Bill  become  an  Act. 


Alberta 

L.  E.  Drummond,  Vice-President  of  The  Association 
of  Professional  Engineers  of  Alberta  then  gave  a  brief 
survey  of  the  working  of  the  Alberta  Act.  He  mentioned 
the  peculiar  fact  that  the  penalty  clause  is  not  fuUy 
protected  by  the  wording  of  the  Act,  but  that  it  will 
become  operative  through  time,  and  touched  on  University 
control. 

Saskatchewan 

H.  G.  McVean,  A.M.E.I.C,  following,  drew  a  picture 
of  the  conditions  in  Saskatchewan  which  had  brought 
about  the  failure,  to  date,  of  legislation  in  that  province. 
He  attributed  this  failure  largely  to  lack  of  educational 
work  among  the  farmer  members  who  had  an  incorrect 
idea,  therefore,  of  the  purpose  of  the  Bill. 

Manitoba 

W.  M.  Scott,  M.E.I.C,  in  discussing  the  Manitoba 
Act,  mentioned  that  the  Act  passed  in  1896,  although 
inoperative  on  account  of  the  lack  of  a  penalty  clause, 
had  been  of  great  value  in  helping  to  pass  the  new  Act, 
particularly  in  reducing  legal  expenses.  Mr.  Scott 
discussed  the  age  of  registration,  expressing  his  opinion 
that  this  should  be  raised  to  twenty-five  from  twenty-one. 
The  present  membership  of  the  Association  of  Profes- 
sional Engineers  of  the  Province  of  Manitoba  is  198,  with 
250  on  the  application  list. 

Quebec 

The  situation  in  Quebec  was  described  by  Fred.  B. 
Brown,  M.E.I.C,  Secretary  of  the  Corporation  of  Profes- 
sional Engineers  of  Quebec.  Mr.  Brown  described  the 
change  in  legislation  whereby  control  had  been  transferred 
from  The  Engineering  Institute  to  the  new  Corporation; 
he  stated  that  the  by-laws  under  the  amended  Act  were 
now  under  consideration  by  the  Provincial  Cabinet,  and 
it  is  expected  to  have  these  in  force  shortly. 

New  Brunswich 

According  to  F.  B.  Fripp,  A.M.E.I.C,  New  Bnmswick 
has  been  more  fortunate  than  the  Western  Provinces  in 
that  very  little  difficulty  was  experienced  in  passing  the 
Act  which  became  effective  in  1920;  eighty  per  cent  of 
the  engineers  qualified  to  register  have  taken  the  necessary 
steps,  and  the  remaining  twenty  per  cent  are  expected  to 
join  the  fold  within  a  short  time. 

Nova  Scotia 

K.  H.  Smith,  M.E.I.C,  paid  a  warm  tribute  to 
C  E.  W.  Dodwell,  M.E.I.C,  the  pioneer  of  engineering 
legislation  in  Nova  Scotia  and  briefly  described  the  Nova 
Scotia  Act.  A  noteworthy  feature  of  the  Act  is  that  the 
Council  is  partly  elected  by  the  Members  of  the  Associa- 
tion, partly  by  the  Lieutenant-Governor-in-Coimcil. 
Mr.  Smith  expressed  his  satisfaction  with  registration 
in  the  Province,  and  concluded  his  remarks  with  a  sugges- 
tion for  future  discussion  as  to  the  relation  of  The  Engin- 
eering Institute  with  the  Provincial  Associations  of 
Professional  Engineers. 
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V.  R.  I'lwiiil  (Icsc'iilH'd  the  lej^islalion  situation  in 
Ontario.  Mr.  ICwart  K^ive  details  of  the  spadi-  work  tliat 
has  1)0011  nocossary  in  tho  ]iroixiralion  of  Iho  Bill,  ;ind 
doclarod  liis  satisfaction  with  tho  roniarkablo  uniformity 
of  ojiinion  on  tho  Hill  as  linally  drafted.  Mr.  Kwart 
slat  I'd  tiiat  it  would  now  Ix'  impossible  to  have  tho  IJill 
submitted  at  the  present  Session  of  tho  Ontario  Legislature 
as  a  Private  Hill,  but  that  there  was  a  possibility  of  the 
Hill  boin.u  sui)initted  as  a  I'ul)lic  Measure.  In  conclusion 
Mr.  Kwart  appealed  for  tiie  earnest  consideration  and 
help  of  every  en.uineer  in  Ontario  to  assist  the  Advisory 
Conference  in  its  dillicult  work. 


Canadian  Engineering  Standards 
Association  Committee 

The  following  Report  of  the  Canadian  Engineering 
Standards  Committee  was  received  at  the  Annual 
Meeting.  The  Report  gives  an  outline  of  the  work 
of  the  Canadian  Engineering  Standards  Association 
together  with  the  personnel  of  the  ofîicers  of  the  main 
Committee. 

The  President  and  Council, 

Your  Committee  desires  to  present  the  following 
report  to  The  Engineering  Institute  as  to  the  activities 
of  the  Canadian  Engineering  Standards  Association  for 
the  year  1920: 

Officers  of  the  Association 

These  remain  as  in  our  last  report, — 

Chairman — Sir  John  Kennedy,  M.E.I.C. 


Vice-Chairmen 


H.  H.  Vaughan,  M.E.I.C. 
T.  A.  Russell. 


Honory   Secretary-Treasurer — Dr.   J.   B.   Porter, 
M.E.I.C. 

The  above  form  the  Executive  Committee. 

Secretarij—R.  J.  Durley,  M.E.I.C. 
112  West  Block,  Ottawa. 


Main  Committee 

Certain  changes  have  taken  place  in  the  membership 
of  the  Main  Committee,  which  is  now  as  follows  : — 

Chairman:    Sir    John     Kennedy,     M.E.I.C,      Harbour 

Commissioners,  Montreal; 
Lt.-Col.  W.  P.  Anderson,  M.E.I.C,  C.M.G.,  Dept.  of 

Marine,  Ottawa; 
Prof.  J.  Watson  Bain,  University  of  Toronto; 
A.  Boyer,  A.M.E.I.C,  consulting  engineer,  Montreal; 
K.  M.  Cameron,  A.M.E.I.C,  Dept.  of  Public  Works, 

Ottawa  ; 
Dr.  E.  Deville,  Dept.  of  the  Interior,  Ottawa; 
A.  A.  Dion,  M.E.I.C,  Ottawa  Electric  Co.,  Ottawa; 


(i.  II.  Duggan.  M.I':.I.C.,  Dominion  Bridge  Co.,  Montreal; 
Dr.  A.  S.  Eve,  F.R.S..  McCill  University,  Montreal; 
J.  M.   R.   I'airbairn,   M.E.I.C,  Canadian  Pacific  RIy., 
Montreal  ; 

Walter    J.     Francis,     M.IÎ.I.C,     consulting    engineer, 
Montreal  ; 

F.  A.   Claby.   M.E.I.C,   Hydro-Electric  Commission  of 

Ont.,  Toronto; 

A.  R.  Goldie,  (ioldie  &  McCuUoch,  Ltd.,  Gait; 
Prof.  L.  W.  Gill,  M.E.I.C,  Dept.  of  Labr^ur,  Ottawa; 
Sir  J.  Geo.  Garneau,  National  Battlefields  Commission, 

Quebec; 
Dr.  J.  H.  Grisdale,  Dept.  of  Agriculture,  Ottawa; 
Prof.  P.  Gillespie,  M.E.I.C,  University  of  Toronto; 

Robert  Hobson,  M.E.I.C,  Steel  Company  of  Canada, 
Hamilton; 

Dr.  L.  A.  Herdt,  M.E.I.C,  McGill  University,  Montreal; 
R.  E.  Jamieson,  Dominion  Rubber  Co.,  Montreal; 
H.   G.   Kelley,   M.E.I.C,   Grand  Trunk   Railway  Co., 
Montreal  ; 

Lt.-Col.  W.  J.  Keightley,  Dept.  of  Militia  &  Defence, 
Quebec  ; 

Lt.-Col.  C  N.  Monsarrat,  M.E.I.C,  Dept.  of  Railways 

&  Canals,  Ottawa; 
J.  G.  Morrow,  Steel  Company  of  Canada,  Hamilton; 

G.  A.  Mountain,  M.E.I.C,  Board  of  Railway  Commis- 

sioners for  Canada,  Ottawa; 
Prof.    H.    M.    Mackay,    M.E.I.C,    McGill    University, 

Montreal  ; 
A.  B.  Macallum,  F.R.S.,  Research  Council,  Ottawa; 
D.  H.  McDougall,  M.E.I.C,  Nova  Scotia  Steel  &  Coal 

Co.,  New  Glasgow,  N.S.; 
Dr.  J.  C  McLennan,  F.R.S.,  University  of  Toronto; 
Lt.-Col.  G.  Ogilvie,  Dept.  of  Mines,  Ottawa; 
Eng.-Commander   T.    C    Phillips,    M.E.I.C,    Dept.    of 

Naval  Service,  Ottawa; 
Dr.  J.  B.  Porter,  M.E.I.C,  McGill  University,  Montreal; 
J.  B.  Reade,  Purchasing  Commission  of  Canada; 
T.  A.   Russell,   Willys-Overland  of  Canada,   Toronto; 
R.  A.  Ross,  M.E.I.C,  Consulting  Engineer,  Montreal; 
J.  Stadler,  Belgo-Canadian  Pulp  &  Paper  Co.,  Shawinigan 

Falls,  P.Q. 
Lt.-Col.  E.  W.  Stedman,  The  Air  Board,  Ottawa; 
A.  Surveyer,  consulting  engineer,  Montreal; 
T.  F.  Sutherland,  Dept.  of  Mines,  Toronto; 
Dr.  A.  Stansfield,  M.E.I.C,  McGill  University,  Montreal; 
A.  F.  Stewart,  M.E.I.C,  Canadian  National  Railways, 

Moncton,  N.B.; 
W.  F.  Tye,  M.E.I.C,  consulting  engineer,  Montreal,  and 
H.  H.  Vaughan,  M.E.I.C,  consulting  engineer,  Montreal. 

Sectional  and  Sub-Committees 

These  committees  carry  out  the  technical  work  of 
the  Association,  and  up  to  January  1st,  1921,  ten  sectional 
committees  and  sixteen  sub-committees  have  been 
organized.    A  summary  of  their  work  follows: 
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Sectional  Committee  on  Aircraft  Parts 

This  Committee  was  approved  by  the  Air  Board 
(Dominion  Government)  on  February  14th,  1920,  as 
the  Canadian  representative  committee  forming  part 
of  the  International  Aircraft  Standards  Commission. 
Little  technical  work  has  so  far  been  accomplished  in 
this  connection,  however,  as  the  whole  status  of  the 
I.A.S.C.  and  its  relation  to  any  technical  committees 
which  may  be  appointed  by  the  International  Commis- 
sion for  Air  Navigation  (under  Article  34  of  the  Conven- 
tion for  the  Regulation  of  Aerial  Navigation)  is  now 
under  discussion  in  London,  and  modifications  in  the 
constitution  and  functions  of  the  I.A.S.C.  may  result. 

A  request  has  been  received  from  the  Air  Board  to 
arrange,  if  possible,  for  the  preparation  of  specifications 
for  certain  aircraft  materials  in  the  form  in  which  they 
can  be  most  satisfactorily  obtained  under  commercial 
conditions  now  existing  in  Canada.  Preliminary  work 
looking  to  the  organization  of  Panels  for  this  purpose  is 
being  carried  on. 

Electrical  Sectional  Committee 

Suh-Commiltee  on  Canadian  Electrical  Code.     At  the  fourth 

meeting  of  the  Main  Committee,  the  formation  of  this 
Sub-Committee  was  approved,  and,  on  the  recommenda- 
tion of  the  Electrical  Sectional  Committee,  it  was  decided 
that  its  first  task  would  be  to  arrange  for  the  preparation 
of  specifications  relating  to  the  proper  construction, 
methods  of  testing  and  approval  of  appliances,  fittings 
and  materials  used  in  connection  with  interior  electrical 
installations,  such  specifications  to  be  framed  with  full 
regard  to  the  opinions  of  the  various  provincial  and  other 
bodies  having  jurisdiction,  and  to  be  based  as  far  as 
possible  on  existing  documents  of  this  kind  having  wide 
acceptance.  This  important  Sub-Committee  will  natur- 
ally be  a  widely  representative  one  and  progress  is  being 
made  with  its  organization. 

Sub-Committee  on  Incandescent  Lamps.  A  draft  specifi- 
cation has  been  prepared  for  consideration  at  the  next 
meeting  of  the  Sub-Committee,  but  in  view  of  the  fact 
that  important  changes  are  just  now  being  made  in  the 
specification  generally  accepted  in  the  United  States, 
it  is  felt  that  information  as  to  these  changes  should  be 
awaited  before  proceeding  further. 

Sub-Committee  on  Transformers  {Distribution  Type).      The  first 

report  of  the  Sub-Committee  on  Transformers  has 
been  authorized  for  publication  and  is  now  in  the  Press 
under  the  title  of  "C.E.S.A.  Requirements  for  Standard 
Single-phase  Distribution  Transformers." 

Sub-Committee  on  Station   Type   Transformers.      Considerable 

progress  has  been  made  with  the  collection  of  prelim- 
inary data  and  information  looking  to  the  preparation 
of  a  similar  document  as  regards  station  type  transformers. 
A  Panel  of  the  Sub-Committee  is  preparing  a  report 
on  Impedance,  as  it  affects  the  specifications  for  trans- 
formers. 

Sub-Committee  on  Telegraph  and  Telephone  Wire.  Agree- 
ment having  been  obtained  among  the  representatives 
.of  the  various  purchasing  and  manufacturing  bodies, 
resulting  in  the  selection  of  two  grades  of  this  material 
as  standard,  namely,  5(X)0  and  5600  mile-ohm  wire, 
specifications  have  been  prepared  and  approved  by  the 
Electrical  Sectional  Committee.  They  are  now  before 
the  Main  Committee  for  final  approval  and  will,  it  is 
anticipated,  be  published  shortly. 


Sub-Committee  on   Watthour  Meters.      This  Sub-Committee 

is  now  organized  and  preliminary  information  and 
data  are  being  gathered.  It  is  intended  to  prepare  specifi- 
cations for  these  meters,  together  with  the  necessary 
transformers,  which  will  have  as  general  acceptance  as 
possible,  and  will  cover  such  points  as  standard  methods 
of  testing,  degree  of  accuracy  to  be  called  for,  standard 
arrangement  of  dials,  and  the  like. 

Sub-Committee  on  Wood  Poles  for  Transmission  Lines.  This 
Sub-Committee  is  being  organized  and  preliminary 
information  collected,  the  producers  being  represented  by 
gentlemen  named  by  the  Canadian  Lumbermen's  Associa- 
tion. It  is  hoped  to  prepare  specifications  for  various 
grades  of  poles  which  will  be  generally  acceptable  and 
will  at  the  same  time  be  in  accord  with  the  limitations 
now  imposed  by  commercial  considerations. 

Sub-Committee    on    Standard    Ratings    and    Tests    of    Electrical 

Machinery.  This  Sub-Committee  is  being  organized  with 
the  view  of  making  recommendations  regarding  the 
various  rules  for  this  purpose  which  are  now  being  generally 
worked  to  in  Canada,  such  as  those  of  the  American 
Institute  of  Electrical  Engineers,  the  Electric  Power 
Club,  the  National  Electric  Light  Association,  and  so 
on,  but  which  have  so  far  not  been  accepted  or  adopted 
by  any  responsible  Canadian  technical  body  and  have, 
therefore,  no  official  status  in  this  country. 

Sectional  Committee  on  Rails  and  Track 

Two  meetings  of  this  Committee  have  been  held, 
and  progress  has  been  made  in  the  selection  of  standard 
rail  sections  for  adoption  by  the  engineering  departments 
of  all  Canadian  roads.  When  this  question  has  been 
dealt  with,  the  matter  of  rail  specifications  will  be  taken  up. 

Sectional  Committee  on  Wire  Rope 

A  draft  specification  for  this  material  has  been 
prepared  for  criticism,  and,  together  with  the  members' 
comments  on  same,  will  shortly  be  considered  at  a  joint 
meeting  of  the  two  sub-committees,  that  on  Wire  Rope 
for  Mining  Purposes,  and  that  on  Wire  Rope  for  Dredging 
and  Steam  Shovel  Work. 

Sub-Committee  on  Wire  Strand.  Information  has  been 
collected  regarding  specifications  now  in  use  and  prepara- 
tions are  being  made  for  the  first  meeting  of  the  Sub- 
Committee. 

Sectional  Committee  on  Steel  Bridges  and  Construction 

Sub-Committee  on  Steel  Railway  Bridges.  The  Specifi- 
cation drawn  up  last  year  by  this  Sub-Committee  was 
issued  in  September.  It  is  of  course  based  upon  the 
E.I.C.  Specification  of  1918,  which  was  referred  by  the 
Council  of  the  E.I.C.  to  the  Association  for  action  in 
May,  1919. 

Sub-Committee  on  Steel  Highway  Bridges.      This    Committee 

is  engaged  in  similar  work  in  connection  with  the 
E.I.C.  Specification  on  Steel  Highway  Bridges.  A  draft 
of  the  revised  specification  has  been  prepared  and 
will  be  considered  at  the  first  meeting  of  the  Sub-Com- 
mittee, which  it  is  hoped  to  hold  in  February. 

Sectional  Committee  on  Mining  Machinery 

An  invitation  has  been  received  from  the  American 
Engineering  Standards  Committee  to  co-operate  as  far 
as  possible  in  the  standardization  work  being  carried 
on  in  the  United  States  as  regards  mining  machinery. 
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Tlu'  Cliainium  of  llic  Si'ctional  Coinmitli'c  is  in  coin- 
muiikatioii  wilh  Iho  oHiccrs  of  the  American  orKaniza- 
tioiis  ill  lliis  connection. 

SiiihComniithr  nil  Drill  Chiu-k»  awl  sii-ii.  Information 
rcRardini;  tlie  many  cliverKenl  styles  of  etiuipment  used 
in  the  various  mininy;  districts  in  Canada  is  bein^  collected 
for  consideration  at  an  early  meeting  of  the  Sub-Com- 
mittee. 

Soctionitl  Committee  on  .Steel 

Special    Ciiinmillff    on     MaUrial    for     HUH     Forgings.        The 

Chairman  of  this  Special  Committee  has  made  a  study 
of  the  various  specifications  for  material  for  steel 
forginKS  now  bein.c  worked  to  in  Canada  (over  thirty  in 
number)  and  i^reliniinary  corresix)ndence  is  beinj;  carried 
on.  The  prospects,  however,  of  obtaining  agreement 
among  all  concerned  as  regards  specifications  for  a  series 
of  standard  grades  of  material  for  steel  forgings  do  not 
appear  at  present  very  favourable. 

Sectional  Committee  on  Cement  and  Concrete 

Sub-Commiiiee  on  Cemetti.  This  Sub  -  Committee  is 
actively  engaged  in  the  revision  of  the  E.l.C.  Specification 
for  Portland  Cement  and  a  draft  of  the  revised  specifica- 
tion is  now  ready  for  consideration  at  a  meeting  of  the 
Committee. 

Further  work  is  being  planned  in  connection  with 
specifications  for  reinforced  concrete,  and  it  is  proposed 
to  form  a  joint  Panel  with  the  Sectional  Committee  on 
Steel  to  deal  with  the  question  of  specifications  for  steel 
reinforcing  bars,  requests  for  which  have  been  before  the 
Main  Committee. 

British  Engineering  Standards  Association 

The  B.E.S.A.  continues  generously  to  furnish  the 
C.E.S.A.  with  a  stock  of  their  publications  as  they  appear, 
and  these  are  available  for  distribution  at  a  nominal 
charge  at  the  Secretary's  Office. 

American  Engineering  Standards  Committee 

Several  requests  for  co-operation  have  been  received 
from  the  A.E.S.C.  in  addition  to  the  one  in  connection 
with  mining  machinery  already  referred  to.  Among 
these  may  be  mentioned: 

Formulation   of  safety   code    for   logging   and 
sawmill  machinery; 

Standardization  of  ball  bearings,  and 
Standardization  of  passenger  and  freight  elevator 
equipment. 

In  all  these  cases  the  Executive  Committee  is  in 
communication  with  the  various  Canadian  bodies  con- 
cerned. 

Foreign  Standardization  Bodies 

Copies  of  the  following  engineering  standards  issued 
by  Foreign  national  standardizing  bodies  are  on  file  with 
the  C.E.S.A.:— 

Association  Beige  de  Standardisation  (Belgium). 

No.  1.  Construction  of  Metal  Framework,  Rules  for 

No.  2.  Construction  of  Metal  Tanks,  Rules  for 

No.  3.  Construction    of    Coverings    and    Partitions    of 


Corrugated  Galvanized  Sheet-iron,  Rules  for 
No.  4.  Shafts  and  Transmission  Pulleys,  Standardization 

of 
No.  5.  Construction  of  Metal  Bridges,  Rules  for 

Sucrigm  Maakinindiulrifnrening  (Sweden), 

SMS     1.    Standard  sizes  for  Drawings 

SMS— 2.     Metric  Screw  Thread  System; 

SMS    3.     Whitworth  Screw  Thread  System; 

SMS    5.    Hexagonal     Nuts-Type     B6M-BSW     Screw 

Thread  System 
SMS — 7.     Finished   Hexagonal   Screws-Type   B6S-BSW 

Screw  Thread  System 
SMS — 8.    Series  of  Standard  Diameters 
SMS — 10.  Standard  dimensions  for  Conical  Taper  Pins 
SMS — 11.  Standard  dimensions  for  Woodruff  Keys. 

Commission  de  Normalisation  dti  VSM  (Switzerland). 


VSM— 10300 

to 
VSM— 10307 
VSM— 12050 
VSM— 33900 

to 
VSM— 33914 
VMS— 12000 
VMS— 12001 
VSM— 15000 


Technical  Drawings— Oblique  Script;  Size 
of  Letters;  Graphic  Presentation  of  Screw; 
Cross  Sections. 
Whitworth  Screw  Threads;  General  data 

"Sulzer"  Attachment  for  Milling  Cutters. 

Whitworth  Threads 
Whitworth  Threads 
Standard  diameters  to  be  employed 


Hoofdcommissie  voor  de  Normalisatie  in  Nederland  (Holland). 

N — 5      Shaft   diameters,    numbers   of  revolutions   and 
distances  of  bearings  for  Mill  Gearing; 

N — 6      Power  transmitted  with  standard  numbers   of 
revolutions  ; 

N — 7      Weight,  lengths,  and  tolerances  for  shafts  for 
mill  gearing; 

N — 8      Keys,  Standard  dimensions  of 

N — 9      Keys,  Standard  dimensions  of 

N — 10    Taper  Pins,  Standard  dimensions  of 

N — 1 1    Standard  diameters  of  Shafting  ; 

N — 13    Standard  scales  for  Technical  Drawings; 

N — 14    Standard  sizes  for  Workshop  Drawings 

N — 15    Standard  Sizes  for  Workshop  Drawings 

N — 16    Tolerances,  Standard  Definitions  for 

N — 17    Tolerances,  Standard  Definitions  for 

N — 18    Tolerances,  Standard  Definitions  for 

N — 19    Compression  Couplings 

N — 20    Flange  Couplings 

N — 21    Gauge  Telerances; 

N — 22    Gauge  Tolerances; 

N — 24    Technical  Drawings 

N — 25    Technical  Drawings 

N — 26    Technical  Drawings 

N — 27    Technical  Drawings 

N — 28    Technical  Drawings 

N — 28    Technical  Drawings 

N — 29    Standard  dimensions  for  Loose  Collars 

N — 30    Standard  dimensions  for  Loose  Collars 

N — 42    Gauge  Tolerances 

N — 43    Gauge  Tolerances 

Copies  on  file  may  be  consulted  at  the  Association's 

Office,  Room  112,  West  Block,  Ottawa. 

Respectfully  submitted, 

H.  H.  Vaughan. 
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Committee  on  Uniform  Steam  Boiler 
Specifications 

The  following  report  was  received  at  the  Annual 
Meeting. 

The  President  and  Council. 

The  Committee  begs  to  report  as  follows  on  the 
progress  made  during  the  past  year  in  having  uniform 
boiler  regulations  adopted  by  the  different  Provinces  of 
the  Dominion. 

The  regulations  which  the  committee  recommended 
in  their  last  report  as  being  suitable  for  the  whole  Dominion 
have  been  amended  in  some  minor  particulars,  and  are 
now  being  printed  in  pamphlet  form. 

These  regulations  have  already  been  adopted  by 
the  Provinces  of  Alberta  and  Manitoba  and  it  is  expected 


that  they  will  be  adopted  by  Saskatchewan  within  a 
month. 

In  Nova  Scotia  a  bill  has  been  passed  by  the  Legis- 
lature approving  of  their  adoption  and  awaits  the  signature 
of  the  Governor  to  become  law. 

In  British  Columbia  and  Ontario  legislation  has 
been  somewhat  delayed  by  elections  and  changes  in  the 
Government  but  it  is  expected  that  these  provinces 
will  adopt  the  new  Regulations  very  shortly. 

With  such  a  beginning  the  Committee  is  hopeful 
that  in  a  comparatively  short  time  all  the  Provinces 
will  be  in  line  on  this  question. 

Respectfully  submitted, 

L.  M.  Arkley, 

Chairman. 


Retiring  President's  Address' 


R.  A.  Ross,  M.E.I.C. 


When  in  the  course  of  society  events,  the  President 
of  The  Institute  lays  down  his  office,  divests  himself  of 
his  robes,  his  staff  and  his  mitre,  and  departs  to  the  limbo 
of  past  presidents,  leaving  his  pontifical  blessing,  and  his 
portrait  behind  in  the  Vahalla  of  The  Institute  as  a  last 
remembrance,  the  ritual  of  the  occasion  demands  of  him 
a  swan  song,  the  usual  chorus  from  the  audience  being 
"How  long,  O  Lord,  how  long!" 

On  this  occasion,  as  practically  always,  the  theme  is 
"Engineering"  and  "The  Engineering  Institute  of  Canada", 
and  your  chorus,  let  us  all  hope,  will  not  require  frequent 
repetition  during  the  recital. 

When  the  last  presidential  selection  was  made  by  a 
misguided  committee  and  eventually  confirmed,  through 
lack  of  any  other  alternative,  by  the  ballot  of  the  member- 
ship of  the  Society  at  large,  the  loom  of  the  present 
meeting  with  its  inevitable  address  on  Institute  matters 
overspread  the  presidential  horizon. 

But  slowly  there  came  light,  with  a  realization  of 
the  fact  that  there  was  enough  successful  accomplishment 
in  the  history  of  The  Institute  during  its  thirty-three  years 
of  life  to  warrant  a  summing  up  of  past  effort  and  results, 
and  a  projection  of  the  curve  of  the  past  into  the  future, 
with  some  certainty  that  the  sound  principles  which  have 
guided  the  past  will  operate  similarly  in  the  future,  while 
the  inefficiencies  of  the  past  will  serve  as  warnings. 

Apart  from  purely  Institute  matters,  also,  the  general 
field  of  engineering  has  taken  on  a  form  and  substance 
which  makes  it  possible  to  prophesy,  with  some  certainty, 
as  to  the  general  future  of  the  profession  or  at  least  as 
to  its  general  trend. 


*Delivered  on  Feb.  1st,  at  4  P.M.,  at  King  Edward  Hotel, 
Toronto. 


World  Re-adjustment 

World  tendencies  are  slowly  taking  visible  form  after 
the  recent  upheavel,  and,  barring  a  crisis,  now  fortimately 
receding,  which  would  wreck  civilization,  the  shaking- 
down  process  will  operate  to  provide  such  stability  in  a 
few  years  that  world  matters  can  proceed  on  some  basis 
of  confidence. 

Whether  our  present  industrialized  civilization  is  the 
best  or  not  is  beside  the  question,  for  it  is  here,  and  if 
we  can  see  no  other  system  which  will  take  its  place, 
it  must  perforce  be  rehabilitated  and  go  on  to  greater 
lengths  until  it  breaks,  or  be  so  modified  as  to  ameliorate 
conditions  in  our  heaped-up  cities  and  balance  food 
production  and  food  distribution  against  the  industrial 
system. 

Competence  in  this  readjustment  is  not  to  be  expected 
from  such  politicians  as  we  have  or  are  likely  to  have. 
Neither  can  it  be  expected  that  the  voting  public  will 
elect  competence,  nor  in  the  present  state  of  things,  at 
least,  is  competence  likely  to  present  itself  for  election, 
for  it  is  a  curious  commentary  on  our  so-called  civilization 
that  the  most  important  business  of  the  community  is 
entrusted  to  those  who  have  no  knowledge  or  training 
in  the  art,  while  it  is  recognized  in  all  other  matters  that 
competence,  knowledge  and  training  are  necessary  to 
produce  results.  Behind  the  elected  man,  however,  there 
must  be  the  trained  administrator  or  executive  with  full 
power  to  carry  out  the  general  policies  determined  by  the 
elected  representative. 

In  any  case,  the  engineer,  who  has  produced  the 
present  industrialized  system,  will  be  called  upon  to 
carry  out  its  modifications,  for  no  other  group  can,  and 
as  such  growth  or  changes  to  be  permanent  must  be 
based  upon  the  social  trend  of  the  commimity,   the 
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«•riKiiKrr's  field  will  he  ^rrcilly  hroarlencrl,  and  his  educ-  of  more  sorvicc  to  the  profession  as  a  whole  in  dftormininjï 

;ili(m  l'xleiKled  lliroiiKh  tlu'  iiecessary  sluciy  of  the  wKJal  its  status  in  the  community,  than  ninety  and  nine  who 

Jailors  with  wiiiih  he  must  reckon  if  he  is  to  function  devote  themselves  to  purely  technical  matters, 
properly. 


The  engineer  in  the  past  has  hccn  interested  chiefly 
in  the  desit;ii  and  oiieralion  of  nieciianical  ec|uii)ment  for 
the  prcxluction  of  wi'allh.  and  in  the  construction  of  public 
necessities  for  conimunily  benefit ,  the  whole  initiated  and 
determined  upon  ueneraliy  tiy  others  to  whom  the  benefits 
accrue,  and  has  lieen  ret^arded  as  an  emergency  man  in 
other  matters  to  lie  callecl  in  when  Ihinjjs  are  desparate  - 
to  replace  the  old  incompetents  who  soon  return  when 
matters  become  normal. 


A  Wider  Field  for  the  Engineer 

Thus  the  signs  of  the  time  point  to  a  wider  conception 
of  his  function,  covering  a  knowledge  of  human,  social 
and  business  relations  which  in  the  past  have  not  seemed 
to  be  within  his  purview. 

To  illustrate,  the  city  manager  is  coming  with,  let  us 
hope,  no  election  pledges  to  keep,  and  no  dependence 
upon  the  fickle  and  foolish  decisions  of  the  voter,  but 
free  to  carry  out  as  a  real  manager  the  necessary  work 
of  the  community  in  the  same  way  as  the  manager  of  a 
company. 

Under  this  system,  the  German  cities  have  provided 
such  an  object  lesson  that  its  adoption  on  this  continent 
is  progressing  rapidly,  and  results  are  becoming  apparent 
even  to  the  general  public. 

This  field  belongs  to  the  engineer  more  than  to  any 
other,  and  it  only  remains  for  him  to  occupy  it  and  thereby 
to  emerge  from  the  shadow^  into  the  full  view  of  the  public, 
when  his  value  may  become  apparent  to  all. 

Company  administration,  especially  where  the  basis 
is  technical,  is  wide  open,  and,  is  being  slowly  occupied 
by  the  engineer. 

Appointments  on  commissions  of  a  technical  nature, 
while  rightly  the  engineer's  due  are  but  seldom  realized, 
the  political  friends  of  the  ruling  classes  being  favoured 
to  the  detriment  of  the  public  service.  This  condition 
can  be  remedied  only  by  incessant  pressure  of  whatever 
kind  most  appeals  to  the  poUtician,  applied  by  powerful 
technical  bodies. 

The  recent  war  emergency  demonstrated  the  value 
of  the  engineer  in  fields  other  than  those  purely  technical, 
but  that  lesson  will  fade  out  tmless  there  is  aggressive 
work  carried  on  to  perpetuate  the  system. 

The  standing  of  a  man  in  the  general  community  is 
not  determined  by  his  intrinsic  worth,  but  by  his  visible 
or  obvious  power,  whether  expressed  in  money  or  in 
command.  The  engineer  will  never  have  the  former,  as 
he  is  no  trader.  Thus  the  only  avenue  to  recognition 
and  power  is  through  services  which  cannot  be  realized 
otherwise  than  by  means  of  his  activities. 

One  man  trained  as  an  engineer,  calling  himself  an 
engineer,  and  applying  himself  to  such  problems  will  be 


New  Grouping  in  Engineering 

Within  their  own  particular  technical  field,  Uxi,  the 
engineering  groups  are  expanding  and  propagating  new 
offspring.  No  longer  are  the  civil,  mechanical,  electrical 
and  mining  specialties  sufficient.  The  chemical  engineer 
is  with  us,  the  physical  engineer  is  on  the  way,  and  (with 
a  little  imagination  assisted  by  the  eye  of  faith)  we  dimly 
perceive  indications  of  mental,  moral  and  spiritual  engin- 
eering, the  first  represented  at  present  by  the  psychologist, 
and  the  other  two  nebulous  fields  beginning  to  be  invaded 
lay  such  men  as  Lodge,  Crookes  and  Edisfjn  who  are  as 
yet,  however,  only  crying  in  this  weird  wilderness. 

Perhaps  when  it  is  realized  that  science  is  but  ordered 
knowledge,  and  engineering  but  the  application  of  science 
to  practical  uses,  the  above  fantastic  suggestions  may  not 
appear  quite  so  absurd  as  at  first  glance. 

Consider  the  entire  spectrum  of  the  scientific  field 
of  to-day  from  the  dreaming  transcendentalist  at  the  violet 
end  to  the  severely  practical  at  the  red  end,  and  we  find 
certain  groups  which  may  be  classified  as  follows: — 

1st — The  pure  dreamer,  without  practical  sense,  but 
useful  sometimes  for  his  inspiration  to  others. 

2nd — The  speculative  researcher  in  pure  science, 
actuated  by  love  of  his  work  only  and  without 
hope  of  pecuniary  reward,  who  is  really  the  spear- 
head of  the  scientific  movement. 

3rd — The  industrial  researcher,  whose  task  consists 
in  transforming  the  principles  discovered  in  the 
purely  scientific  research  field  into  practical  form. 

4th — The  engineer  proper,  who  applies  commercially 
the  work  of  the  preceding  groups  to  the  uses  of 
man. 

5th — Industrialists,  who  for  profit  manufacture  and 
market  the  brain  products  of  the  other  groups. 

We  have  here  the  whole  scientific  army  ranged  under 
the  heads  of  practice,  theory,  hypothesis,  speculation  and 
dream,  each  forming,  however,  a  link  in  that  chain  which 
supports  and  supplies  the  needs  of  humanity  and  each 
group  reaping  the  reward  for  which  it  strives,  whether  in 
content  of  mind  with  work  done  at  the  one  end  of  the 
spectnmi,  or  in  money  and  power  at  the  other. 

The  members  of  this  scientific  industrial  group,  being 
mutually  dependent,  should  and  in  fact  must,  develop  a  class 
consciousness,  if  they  are  to  achieve  the  best  results  for 
the  group  and  the  community,  in  spite  of  apparent 
discrepancies  in  individual  aim  of  the  separate  divisions. 

Frankly,  this  is  preaching  a  caste  or  guild  system, 
a  thing  of  evil  to  many.  But  why  not  ?  No  profession 
ever  emerged  imtil  it  had  become  self-conscious  and 
organized  itself  on  a  caste  system,  and  no  profession 
in  the  future  ever  will. 

As  a  man  thinketh,  so  is  he,  and  as  the  members 
of  the  group  have  the  same  scientific  reasoning  processes. 
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they  must  come  together  sooner  or  later  and  coalesce 
about  some  central  nucleus. 

Tliroughout  the  civilized  world  the  engineers  owing 
to  their  numbers,  their  organization,  and  their  central 
position  in  the  field  of  action,  are  the  only  practical 
nycleus  around  which  the  others  may  coalesce,  and  it  is 
in  this  group  that  class  consciousness  is  developing  at 
last  and  rapidly.  Is  it  not  therefore  incumbent  on  the 
engineering  group  that  they  organize  and  develop  on 
such  lines  as  will  present  attractions  to  the  rest  which 
cannot  be  ignored. 

For  years  past,  the  engineers  of  the  world  have  been 
developing  powerful  technical  organizations  covering 
specialties.  The  need  of  condensing  on  national  lines 
has  become  apparent  to  such  special  groups.  In  conse- 
quence we  find  the  Founder  Societies  in  the  United  States 
coming  together  in  the  Federated  Engineering  Society 
while  abroad  in  Europe  the  process  is  developing. 

Fortunately  we  in  Canada  can  congratulate  ourselves 
that  from  the  beginning  we  have  had  in  The  Engineering 
Institute  of  Canada,  a  nation-wide  body  embracing  all 
classes  of  engineers,  and  able  through  its  flexible  organ- 
ization to  take  in  new  specialties  as  they  appear.  In  this 
fortunate  situation  we  are  years  ahead  of  other  engineering 
groups,  even  in  the  United  States,  where  the  idea  is  more 
advanced  than  elsewhere  outside  of  this  coimtry. 

That  a  powerful  group  as  outlined  above,  covering 
scientists,  engineers,  and  industrialists,  would  have  an 
influence  in  the  community  in  large  matters  goes  without 
saying.  Better  still  would  be  the  action  and  interaction 
within  the  main  body  of  the  different  groups  to  produce 
a  well-roimded  policy,  applicable  to  all.  Still  better  would 
be  the  effect  on  the  individual  members,  who  would  have 
their  horizons  widened  to  include  all  science  through 
intercourse  with  allied  groups  and  individuals. 

Within  The  Engineering  Institute  itself,  the  broadening 
influence  of  the  mechanical,  electrical,  mining  and  other 
groups  upon  the  original  civils  has  been  most  apparent. 
The  inclusion  of  others  will  be  equally  so  on  all,  for  the 
individual  member,  through  access  to  papers,  discussions 
and  contact  with  those  outside  his  particular  specialty 
has  inevitably  benefited,  and  The  Institute  as  a  whole  has 
a  much  wider  outlook  for  this  reason  than  the  separate 
groups  could  have  had  if  confined  within  the  watertight 
compartments  of  their  specialties. 

Specialist  Groups 

To  the  possible  objection  that  the  specialist  groups 
would  lose  their  identity  and  no  longer  serve  their  purpose 
if  included  in  a  general  society,  it  may  be  replied  that 
sectioning  for  technical  advantages  is  not  only  feasible 
but  necessary;  each  sub-group  remaining  master  of  its 
own  specialty,  while  retaining  all  the  power  which  goes 
with  combination. 

Surely,  the  corrective  and  educational  effect  of  bring- 
ing together  (by  way  of  illustration,)  the  pure  scientists 
and  the  industrialists  needs  no  argument.  Neither  knows 
the  other  nor  ever  will,  unless  by  contact,  both  have 
their  strength  and  weakness,  and  both  need  education  on 
broad  lines  for  their  own  as  well  as  for  the  community's 
benefit. 


There  is  little  use  in  further  labouring  this  point.  Its 
obviousness  is  apparent,  but  the  possibilities  of  practical 
attainment  may  be  questioned.  In  reply,  it  may  be 
assumed,  that,  given  the  obvious  advantages  of  co- 
operation so  plainly  evident  to  minds  accustomed  to 
logical  reasoning,  the  thing  will  inevitably  accomplish 
itself  some  time  and  somewhere.  The  time  is  now  and 
the  where  is  here  in  our  own  Institute,  for  we  are  already 
leading  the  world  along  these  lines  and  at  this  time  have 
the  tools,  equipment  and  facilities  to  carry  them  out. 
There  remains  only  the  necessary  will  and  activity  which, 
if  not  within  The  Institute,  will  be  found  outside.  In 
short  we  must  expand  broadly  and  wisely  or  relinquish 
our  leadership  in  the  scientific  movement. 

Leadership  not  Domination  for  the  E.I.C, 

On  no  question  with  which  this  body  is  concerned  is 
there  such  need  for  a  broad,  generous  policy,  for  inevitably 
the  suggestion  will  be  made  that  we  are  seeking  to  dominate, 
whereas  the  logic  of  the  situation  requires  leadership  and 
not  domination,  and  that  by  the  group  best  equipped  for 
the  task,  which  at  the  moment  is  evidently  our  own. 

The  frankest,  freest  co-operation  should  be  maintain- 
ed with  bodies  outside  such  as  exists  between  this 
Institute  and  other  Canadian  societies,  the  American 
Foimder  Societies  and  others.  Our  facilities  should  be 
placed  at  their  disposal  whenever  possible  and  in  large 
matters  they  should  be  consulted  freely,  for  only  by  such 
methods  can  we  get  that  solidarity  in  the  scientific  group 
which  the  situation  demands. 

Associates  and  Affiliates 

Among  the  outstanding  industrialists,  also,  should  be 
sought  associates  and  affiliates  to  add  to  our  membership 
especially  in  those  industries  whose  basis  is  technical, 
whose  problems  are  therefore  largely  technical  and  whose 
staffs  consist  largely  of  technical  men. 

The  business  knowledge  and  prestige  of  such  asso- 
ciates cannot  but  help  The  Instituie,_  and  contact  with 
these  men  will  broaden  the  technician  just  as  their  contact 
with  the  scientist  will  have  its  educational  effect  upon  the 
captains  of  industry. 

If  this  class  of  associates  and  affiliates  be  extended 
wisely  we  can  draw  to  our  side  those  industrial  leaders 
in  the  country  who  loom  largest  in  the  public  view. 
At  the  other  end  of  the  spectrum  we  need  the  researchers 
who  will  some  day  rend  the  atom,  lay  bare  its  ultimate 
structure  and  provide  such  light  that  the  chemical  and 
physical  engineers  can  follow  and  develop  means  for 
transforming  atomic  energy  into  commercial  power  after 
which  those  interested  in  the  old  prime  movers  will 
descend  into  the  same  limbo  of  disuse  as  the  arrow  maker 
of  old.  These  men  are  coming  and  for  them  we  engineers 
are  merely  the  tool  makers  as  in  their  trade  they  will  use 
all  the  utensils  which  we  have  so  far  developed  and 
unless  we  are  in  future  to  be  a  headless  spear  we  must 
attach  the  spear  head. 

To  the  profession  there  are  the  academic  gateways 
through  which  the  graduate  should  march  directly  into 
the  fold  of  The  Institute,  and  the  surest  way  to  attain 
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this  result  is  to  sec  that  witliiii  e()lle)^i'  walls  (he  advantages 
of  Inslilule  connection  arc  presented  both  in  and  out  of 
season. 

This  Kospi'I  sliould  be  preached  by  student  mission- 
iiries  within  tlie  student  todies  themselves  under  direction 
of  some  committee  charRcd  with  the  task  of  seeing  that 
few  escape  out  of  the  fold  into  a  cold  world  as  mavericks 
without  the  Heaver  brand. 

Oucstions  of  Policy 

In  writing  much  of  the  above  it  is  felt  that  a  trespass 
is  committed  upon  the  field  to  ])e  covered  by  the  committee 
on  Policy.  In  fact  it  is  known  that  it  will  deal  with  some 
of  these  c|uestions  so  that  it  can  only  be  hoped  that  these 
remarks  may  not  prejudice  their  case  in  advance  for  much 
is  hoped  from  their  report,  which,  when  discussed  and 
finally  accepted,  should  give  us  definite  lines  along  which 
to  operate  and  for  which  adequate  machinery  must  be 
provided,  or  their  recommendations  will  be  but  the 
expression  of  more  or  less  pious  hopes. 

When  the  Society  was  incorporated  thirty-three  years 
ago,  its  objects  were  set  forth  in  the  charter  as  follows:— 

"Having  for  its  object  and  purposes  to  facilitate  the 
acquirement  and  interchange  of  professional  knowledge 
among  its  members,  and  more  particularly  to  promote 
the  acquisition  of  that  species  of  knowledge  which  has 
special  reference  to  the  profession  of  civil  engineering, 
and  further  to  encourage  investigation  in  connection  with 
all  branches  and  departments  of  knowledge  connected 
with  the  profession." 

The  existing  by-laws  of  the  vintage  of  1918  specify 
the  object  of  the  Society  as  follows: — 

"The  object  of  this  Institute  shall  be  (a)  To  faciUtate 
the  acquirement  and  interchange  of  professional  knowl- 
edge among  the  members,  (b)  To  promote  their  profes- 
sional interest,  (c)  To  encourage  original  research,  (d) 
to  develop  and  maintain  high  standards  in  the  engineering 
profession,  (e)  To  enhance  the  usefulness  of  the  profession 
to  the  public." 

Clearly,  therefore,  the  Society  was  established  solely 
for  the  exchange  of  technical  information,  and  equally 
clearly  The  lustitute's  present  programme  includes  in 
addition  the  support  of  (b)  The  professional  interests  of 
its  members,  (c)  The  encouragement  of  research,  (d)  The 
ethics  of  the  profession,    (e)  Usefulness  to  the  public. 

In  view  of  past  development  and  present  trend,  might 
we  not  add  the  following:  (f)  To  educate  the  public  to  the 
value  of  the  engineer,  (g)  To  ensure  that  The  Institute 
shall  become  and  remain  the  central  body  in  the  field  of 
science  in  this  country. 

Since  the  inauguration  of  the  provincial  Professional 
Engineers  through  whose  activities  legislation  has  been 
secured  in  most  of  the  province  in  so  short  a  time  —  the 
legal  status  of  the  engineer  is  in  their  keeping,  and  by 
so  much  are  we  relieved  of  a  phase  of  former  activities 
which  might  have  seriously  prejudiced  attempts  to  bring 
in  or  affiliate  with  other  groups.  In  short  we  are  free 
at  last  to  embark  upon  a  wider  policy  and  one  dictated 
by  the  logic  and  history  of  the  past  and  the  requirements 
of  the  future. 


Present  day  Tendencies 

The  days  when  the  Nominating  committee,  the 
House  and  Library  committee  and  the  Papers  committee 
supervised  everything  is  past.  The  National  committee 
on  Standards  has  relieved  us  of  that  direct  technical 
activity  which  occupied  so  much  time  of  the  members 
and  the  Council  and  its  committees  are  now  working  on 
matters  of  broad  policy  while  the  production  of  papers 
and  discussion  of  purely  technical  matters  has  become 
largely  a  routine  matter  for  the  Branches.  This  is  not 
to  say  that  the  purely  technical  activities  of  The  Innlitute 
have  shrunk,  as  a  matter  of  fact  they  have  largely  in- 
creased, but  these  through  proper  organization  have  been 
relegated  to  a  secondary  place  in  the  work  of  the  Council 
of  The  Institute,  and  that  body  is  now  left  free  to  deal 
with  the  new  problems  of  policy,  organization  and  growth 
which  are  rightly  those  pertaining  to  the  governing  body 
of  a  large  and  growing  organization.  It  has  been  suggested 
that  the  Council  might  be  relieved  of  what  is  considered 
by  some  as  the  routine  work  of  admission  and  classification 
of  members,  but  it  may  be  pointed  out  that  this  is  routine 
work  only  in  name,  and  that  each  list  of  candidates  con- 
tains applications  upon  which  the  best  consideration  of 
the  Council  must  be  concentrated  and  decisions  made  on 
broad  lines  of  well  considered  and  consistent  policy  such 
as  could  not  be  given  by  local  bodies  with  any  certainty 
of  securing  uniformity  in  membership  and  promotion. 

The  old  policy  of  concentration  of  power  in  the  hands 
of  a  central  body  has  yielded,  (as  it  always  must  with 
growth)  to  a  policy  of  devolution  by  which  powers  are 
delegated  to  local  bodies,  but  is  it  a  serious  question  as 
to  how  far  this  is  advisable  in  the  interest  of  The  Institute 
as  a  whole. 

The  tendency  of  to-day  is  toward  self-determination 
and  the  pendulum  may  swing  far  in  the  present  atmosphere 
so  that  the  danger  of  the  future  does  not  appear  to  lie 
in  too  much  concentration  of  power,  but  towards,  perhaps, 
too  much  devolution,  and  thereafter  désintégration. 

It  is  thoroughly  realized  that  the  activities  of  local 
bodies  are  of  the  utmost  value,  and  lacking  these  that  the 
Council  of  The  Institute  might  become  moribund,  and  the 
present  active  conditions  cease  to  exist;  but  there  is  a 
limit  to  the  swing  of  the  pendulum  beyond  which  a 
condition  of  unstable  equilibrium  will  supervene  and 
wreck  the  mechanism. 

A  wide  delegation  of  powers  has  already  been  given 
and  future  action  in  the  same  direction  should  be  taken 
with  caution,  for  there  are  wide  divergencies  of  interest 
in  The  Institute,  both  geographical  and  sectional,  and 
while  these  are  more  apparent  than  real  in  view  of  the 
fact  that  the  members  are  all  technical  men,  yet  hasty 
action  on  geographical,  local  or  sectional  lines  is  the  most 
apparent  menace  at  the  present  time. 

In  short,  have  we  not  arrived  at  the  point  where 
with  a  history  and  a  tradition,  a  class  consciousness,  all 
the  equipment  of  a  great  organization  in  working  order, 
and  an  enthusiastic  membership  we  are  operating  in  a 
field  which  is  ever  widening  and  which  we  must  occupy 
or  disintegrate  ? 
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The  Future 

Our  future  is  in  our  hands  to-day,  built  upon  the 
solid  foundation  of  the  past,  for  our  growth  has  been 
slow  and  consistent,  while  our  recent  rapid  increase  of 
speed  leaves  us,  at  the  moment,  a  little  breathless,  but 
still  full  of  energi',  which  should  not  be  expended  in  too 
rapid  acceleration,  for  if  ever  there  was  a  time  in  the 
history  of  The  Institute  when  some  solid  thinking  upon 
lines  of  broad  policy  should  be  undertaken,  it  is  now  — 
we  have  the  foundation,  the  machine,  the  driving  energy. 
Do  we  need  further  complication,  or  should  we  not  be 
able  to  get  production  from  what  tools  we  have  ? 

Our  operating  costs  are  high  and  match  our  revenues 
as  they  always  should,  for  a  society  with  an  accumulated 
surplus  is  a  society  on  the  down  grade.  We  can  and 
should  spend  all  our  revenues  in  wise  activities  and  have 
done  so  in  the  past.  Our  Journal  has  been  built  up  out 
of  revenues  and  our  literary  line  of  communication  is, 
therefore,  complete,  but  it  remains  to  establish,  as  far  as 
our  finances  will  permit,  personal  relations  throughout 
The  Institute  to  the  end  that  our  membership  will  realize 
a  solidarity  which  cannot  be  attained  except  through  that 
personal  contact  which  is  so  necessary  if  we  are  to  keep 
our  wide  fiung  Empire  together. 

There  is  a  practical  side  to  this  question  which  de- 
serves serious  attention  for  the  activities  of  The  Institute 
are  so  great  that  the  financial  burdens  of  the  active 
members  of  Council  and  of  various  Committees  are 
becoming  serious.  These  men  give  their  time  and 
energy  freely,  and  some  means  should  be  found  to  relieve 
them  from  the  heavy  burden  of  travelling  expenses. 

This  matter  must  be  handled  very  carefully  and 
circumspectly  so  that  The  Institute  may  not  overrun  its 
revenues,  but  imder  some  system  of  budgeting,  it  is  hoped 
that  a  start  may  be  made  in  the  near  future  in  a  modest 
way  without  overrunning  the  definite  amounts  put  aside 
in  the  budget  for  this  justice  to  our  active  members. 

If  something  of  this  kind  is  not  done  then  the  "get- 
together"  programme  of  The  Institute  which  is  one  of  its 
most  useful  activities  will  not  expand  through  sheer  lack 
of  financial  ability  on  the  part  of  our  most  valuable  mem- 
bers to  keep  up  with  the  demand  for  extended  service. 

Remuneration 

The  demands  of  the  membership  that  something  be 
done  regarding  material  returns  to  the  engineer  commen- 
surate with  his  value  have  been  met  by  the  appointment 
of  a  Remuneration  Committee  which  has  been  at  work  for 
some  time  on  this  question,  and  their  report  is  expected 
shortly.  A  fair  and  logical  scale  of  remuneration  will 
have  a  value  of  its  own,  apart  from  any  active  campaign 
for  its  application  in  all  cases,  for  many  employers  of 
engineers,  such  as  Mimicipalities  and  Governments,  and 
also  Arbitration  Boards,  will  welcome  a  logical  scale 
which  they  can  use  at  least  for  purposes  of  comparison 
to  guide  them  through  the  present  swamp  of  confusion. 


The  membership,  too,  with  their  eyes  on  this  scale 
will  be  able  to  push  it  forward  as  occasion  presents  itself, 
and  gradually  a  general  acceptance  may  be  anticipated 
on  the  part  of  the  public. 

It  must  be  remembered  too  that  with  a  few  ac- 
ceptances of  the  proposed  scale,  especially  on  the  part 
of  municipalities,  governments  and  large  corporations, 
the  rest  will  follow  easily. 


Relations  with  the  U.S.  Technical  Societies 

For  some  time  past,  a  committee  of  the  Council  has 
been  dealing  with  the  matter  of  relations  between  The 
Institute  and  the  Founder  Societies  of  the  United  States, 
and  later  with  the  Engineering  Council,  and  has  met  with 
the  heartiest  co-operation.  These  bodies  have  frankly 
and  freely  recognized  that  an  engineer  should  belong, 
first,  to  his  own  national  Society,  and  only  thereafter 
consider  outside  bodies  (thus  confirming  the  long  accepted 
doctrine  of  this  Institute)  and  still  further  have  themselves 
followed  the  same  path  through  the  establishment  of  the 
Federated  Engineering  Societies  which  is  a  national  body. 

Recently,  a  practical  development  of  our  cordial 
foreign  relations  has  taken  the  form  of  an  arrangement 
whereby  any  member  of  The  Institute  maj^  obtain  the 
publications  of  the  American  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  at  member's  cost,  and  it  is  con- 
fidently expected  that  the  other  Founder  Societies  will 
follow.  The  Institute  will,  of  course,  reciprocate,  so  that 
the  Engineering  Fraternity,  on  both  sides  of  the  Line, 
will  have  at  their  disposal  the  Journals  of  the  Technical 
Societies  of  both  countries  through  membership  in  their 
respective  national  bodies. 

Conclusion 

In  1887  when  this  Society  was  organized  civil  engin- 
eering as  distinguished  from  military  engineering  covered 
all.  The  mechanical  engineer  was  being  born,  the  elec- 
trical engineer  was  unknown  and  the  mining  engineer  was 
really  what  is  known  as  the  civil  engineer  of  to-day, 
applying  himself  more  or  less  to  mining  constructions. 

To-day  all  of  these  are  represented  by  vigorous 
groups  within  The  Institute.  The  birth  of  the  chemical 
engineer  is  an  accomplished  thing.  The  physical  engineer 
is  expected,  while  still  more  nebulous  groups  are  suspected. 

Those  who  are  about  to  be  born  salute  you.  Have 
we  not  a  house  prepared  for  them  with  accommodation 
for  all? 

The  Institute  of  to-day  is  no  narrow  technical  group 
but  a  widespread  and  powerful  scientific  body,  capable 
of  looking  after  the  interests  of  its  membership  possessed 
of  all  the  necessary  organization  and  equipment  energet- 
ically directed  and  ready  to  extend  its  hand  in  frank 
fellowship  to  kindred  scientists. 
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riiirty-fifth  Annual  and  General  Professional  Meeting 

Reéistration 


Montreal    Meeting 


No. 


Nuiiio 


No. 


K    A.  K<>«i> 

15 

Will.  1).  LuwroiK'v 

2H 

II.  1..  .Sttfcnhuch 

42 

Arthur  \'liu«'iil 

ll> 

C.  (;.  J.  link 

29 

II.  1.    .Sllvtr 

43 

Kniiik  l-.'.l.'ii 

17 

K.  S.  M,  l.ovvluco 

JO 

J.  M.  K.  Fiilrbulrn 

44 

«:.  II.  .Silu-iiiiiii 

IN 

v..  IKiU- 

31 

A.  K.  FulUTfiiiii 

45 

Jilnlt'H  KwlfiU 

11 

A.  IliTlntin 

32 

II.  .S.  Dfiihrlht'i 

46 

1..  ii.  rupliictiii 

20 

Ktlwnrd  1..  Lyona 

33 

A.  t:.  MuiKt'n/le 

47 

K.  Ilrowii 

il 

J.  II.  McLaren 

34 

C.  T.  In-hiniiTi- 

4H 

Froilt-rU'k  11.  llro«ii 

2i 

W.  S.  Liii 

3S 

P.  B.  MoiUy 

49 

A.  W.  Swim 

2i 

J.  K.  liculty 

36 

<;.  K.  Muil.cod 

50 

S.  A.  Ncllaoii 

24 

K.  VInct 

38 

.S.  Forlln 

51 

FrnaiT  S.  K.-lth 

25 

S.  SveiiiilnftHon 

39 

KrncHi  FuHcy 

S2 

Di'iiIh  KariiiiT 

26 

John  Mdr.HU 

40 

J.  A.  Ilirnlcr 

53 

F.  A    Cumbc 

27 

1>.  T.  Kavlln 

41 

J.  Knilli-  (Jill 

54 

Toronto    Meeting 


<o. 

Nunic 

No. 

Name 

No. 

Name 

1 

WllUnni  Slorrlc 

66 

J.  B.  Carswell 

131 

II    M.  Shockley 

2 

William  CJorc 

67 

J.  A.  S.  King 

132 

G.  II.  Harlow 

3 

G.  A.  McCarthy 

68 

WilKs  MacLachlan 

133 

W.  II    Campbell 

4 

G.  T   <:iark 

69 

F.  M.  Brickcnden 

134 

<;.  c:.  Briggs 

5 

J.  Mack 

70 

F.  E.  Sterns 

135 

O.  V.  Ball 

4 

W.  T.  Ashbrldce 

71 

F.  A.  Dailyn 

136 

J.  E.  B.  Shortt 

7 

Charles  Robertson 

72 

K.  H.  Smith 

137 

M.  C.  StaHord 

8 

Allen  Hazen 

73 

F.  N.  Speller 

138 

H    E.  Purdy 

« 

W.  1.  MacTavlsh 

74 

A.  M.  Jackson 

139 

C.  R.  Haves 

!• 

E.  R.  Allan 

75 

C.  M.  Goodrich 

140 

R.  M.  Hawkins 

11 

A.  P.  Walker 

76 

C.  M.  Hookway 

141 

W.  F.  A.  Bell 

12 

R.  II.  Spence 

77 

J.  L.  Morris 

142 

A.  R.  Chadwall 

13 

I..  E.  Kendall 

78 

A.  J.  Lawrence 

143 

J.  Beatty 

14 

D.  A.  R.  McCannell 

79 

J.  H.  Bradley 

144 

J.  R.  Tindlater 

15 

S.  A.  Lauzon 

80 

G.  Phelps 

145 

J.  Bedder 

16 

L.  F.  Merrylees 

81 

E.  A.  Wallberg 

146 

B.  Goldstick 

17 

S.  G.  Smith 

82 

F.  M.  Byam 

147 

D.  Brodie 

18 

A.  A.  Richardson 

83 

F.  F.  Clarke 

148 

James  W.  Moffatt 

19 

F.  P.  Fripp 

84 

N.  L.  Crosby 

149 

W.  J.  Baxter 

2» 

A.  N.  Ball 

85 

F.  Barber 

150 

R.  H.  Keefler 

21 

H.  T.  llazen 

86 

E.  Hugli 

151 

F.  W.  Hamilton 

32 

G.  P.  MacLaren 

87 

Thomas  Taylor 

152 

J.  R.  Ammond 

23 

J.  C  Krumm 

88 

N.  M.  McLeod 

153 

S.  Hardcastle 

34 

J.  R    Mackenzie 

89 

T.  U.  Fairlie 

154 

M.  J.  Butler 

35 

G    R.  Heckle 

90 

C.  G.  Ericson 

155 

E.  G.  Hewson 

26 

V.  E.  A.  Bélanger 

91 

E   D.  Wilkes 

156 

J.  M.  Grelg 

37 

E.  M.  Proctor 

92 

B.  C.  Berry 

157 

H.  P.  Heywood 

28 

C.  H.  Rust 

93 

G.  W.  Rayner 

158 

U.  R.  Moore 

39 

L.  W.  Gill 

94 

J.  R.  Gilley 

159 

C.  L.  Hays 

3* 

H.  C.  Bates 

95 

F.  J.  Bell 

160 

C.  T.  Delamere 

31 

C.  S.  L.  Hertzberg 

96 

J.  H.  Barber 

161 

A.  C.  Mackenzie 

32 

A.  F.  MacCallum 

97 

F.  H.  Moody 

162 

W.  L.  Saunders 

33 

Willis  Chipman 

98 

E.  L.  Miles 

163 

V.  A.  G.  Dey 

34 

R.  B.  Evans 

99 

W.  Davis 

164 

S.  Blumenibal 

35 

W.  Cross 

100 

H.  Kesteven-Balshaw 

165 

E.  A.  Dunn 

36 

W.  W.  Gunn 

101 

T.  A.  Ross 

166 

W.  A.  Bucke 

37 

S.  G.  Tallman 

102 

E.  Oliver 

167 

Jas.  A.  Vance 

38 

R.  O.  Wynne-Roberts 

103 

R.  W.  Angus 

168 

N.  E.  Brooks 

39 

L.  M.  Jones 

104 

J.  A.  G.  White 

169 

J.  A.  Bell 

40 

J.  M.  Gordon 

105 

G.  A.  McClintock 

170 

S.  E.  Bell 

41 

J.  M.  Gibson 

106 

H.  G.  Hunter 

171 

H.  B.  R.  Craig 

42 

F.  R    Wilfred 

107 

C.  Stephen 

172 

D.  M.  Fraser 

43 

T.  S.  Armstrong 

108 

G.  H.  Duggan 

173 

R.  A.  Baldwin 

44 

W.  B.  Proctor 

109 

A.  S.  Cook 

174 

A.  H.  Harkness 

45 

O.  M.  Falls 

110 

H.  Robinson 

175 

T.  D.  Mylrea 

46 

C.  A.  Mullen 

111 

L.  J.  Murtba 

176 

J.  R.  Allison 

47 

W.  Huber 

112 

J.  D.  Walks 

177 

P.  W.  Gillen 

48 

F.  B.  James 

113 

W.  P.  Dobson 

178 

E.  Mattice 

49 

H.  J.  Caldwell 

114 

P.  A.  Borden 

179 

W.  B.  Russel 

5* 

G.  H.  Bryson 

115 

George  G.  Cousins 

180 

H.  J.  Elliott 

51 

W.  A    McLean 

116 

Walter  P.  Chapman 

181 

C.  H.  MacLean 

52 

F.  R.  Hamilton 

117 

H.  L.  Brown 

182 

A.  P.  Augustine 

53 

R.  W.  Downie 

118 

A.  J.  Grant 

183 

W.  B.  Coulter 

64 

F.  B.  Brown 

119 

H.  J.  Lidkea 

184 

L.  F.  Stokes 

55 

L.  E.  Westman 

120 

F.  B.  Coles 

185 

A.  R.  Davis 

56 

J.  R.  W.  Ambrose 

121 

J.  G.  Spotton 

186 

H.  J.  Lamb 

57 

A.  R.  Robertson 

122 

J.  F.  Phillips 

187 

R.  G.  Saunders 

58 

C.  R.  Young 

123 

B.  F.  Moffatt 

188 

N.  Bowman 

59 

George  E.  Evans 

124 

H.  R.  McLymont 

189 

Gordon  Grant 

6* 

W.  J.  Smither 

125 

G.  H.  Cross 

190 

C.  E.  Macdonald 

61 

M.  Stewart 

126 

V.  A.  Medland 

191 

A.  B.  Ross 

«3 

C.  A.  Scott 

127 

M.  D.  Ross 

192 

J.  Sin  ton 

«3 

C.  H.  Keefer 

128 

H.  A.  Byssbe 

193 

W.  L.  MacKenzie 

64 

Fraser  S.  Keith 

129 

J.  F.  Young 

194 

E.  H.  Beck 

65 

G.  H.  Power 

130 

H.  S.  Spencer 

195 

W.  C.  Miller 

No. 


Name 
Loula  (i.  lloUBeau 
Wm.  T.  Jamleaon 
M.  A.  h'ulllngton 
A.  IV   Morrlvin 
F.  W.  (J*ioper 
R.  M    Rohcrt>un 
I.  Robertkon 
L.  W    DeaLaurler* 
C.  S.  Kane 
LouiH  II.  LafToley 
W.  J.  McAllister 
Max  A.  Zuercher 
E.  G.  E.  FUet 


Name 


No.  .Name 

55  K.  T.  Kirk 

56  R    Del.    French 

57  II.  A.    Terrrauil 

58  J.  Henri  Vallquette 

59  J.  G.  Caron 

60  NarcUse  J.  A    Vermeil» 

61  Frank  V.  Oowd 

62  P.  Stuart  Wllliamwn 

63  Geo.  K.  .McOougiall 

64  E.  R    I'eaiie 

65  F.  J.  Ilardman 

67  LeKnlle  R    Thomvon 

68  deGaspé  Beaublen 


No.  Name 


196 

A.  W.  Connor 

261 

H.  A.  Fair 

197 

J.  B.  Tyrrell 

262 

C  C.  Wimpcrley 

198 

1.  II.  Levitt 

263 

C    II.  Keanlake 

199 

W.  E.  Bennett 

264 

F.  C.  Rust 

200 

L    E.  Allen 

265 

C.  II.  S.  Bell 

201 

A.  E.  Caddy 

266 

H.  S.  Weidon 

202 

L.  W.  Wynne-Roberts 

267 

J.  T.  Magan 

203 

R.  B.  Young 

268 

C.  T.  Thorlow 

204 

W.  P.  Merrick 

269 

H.  H.  MacLean 

205 

W.  E.  Stephens 

270 

R.  R.  Parker 

206 

G.  O.  Parker 

271 

T.  Clarke 

207 

F.  P.  Adams 

272 

W.  C    Holland 

208 

W.  G.  Chace 

273 

M.  B.  Hastings 

209 

M.  V.  Sauer 

274 

L.  H    Hart 

210 

S.  H.  Johnston 

275 

Dr.  R.  E.  Wodehouse- 

211 

A.  C.  Oiley 

276 

W.  A.  Rotter 

212 

C.  B.  Brown 

277 

Guy  C.  Dunn 

213 

C.  S.  GzowskI 

278 

E.  Stein 

214 

R.  A.  Ross 

280 

G.  G.  Powell 

215 

J.  G.  Jack 

281 

W.  R.  Rogers 

216 

A.  M.  Richardson 

282 

W.  M.  Treadgold 

217 

E.  V.  Johnson 

283 

R.  W.  Macintyre 

218 

F.  A.  Robertson 

284 

T.  H.  Hogg 

219 

J.  M.  Mackintosh 

285 

B.  N.  Simpson 

220 

B.  Ripley 

286 

D.  S.  KimbaU 

221 

J.  H.  Barber 

287 

H.  A.  Stevenson 

222 

V.  R.  Burge 

288 

F  W.  Fox 

223 

S.  P.  Wilbert 

289 

A.  MacPhail 

224 

W.  F.  Scott 

290 

W.  B.  Macintyre 

225 

D.  A.  Ross 

291 

H.  W.  D.  Armstrong. 

226 

W.  Barber 

292 

A.  W.  Smith 

227 

W.  Hickling 

293 

E.  C.  Warner 

228 

T.  D.  Lemay 

294 

W.  H.  Collins 

229 

W.  L.  Dobbin 

295 

De  Gaspé  Beaublen 

230 

D.  S.  Ellis 

296 

Dr.  L.  A.  Herdt 

231 

W.  E.  Pummer 

297 

J.  H.  Learmonth 

232 

J.  B.  McAndrew 

298 

C.  D.  Roberts 

233 

R.  C.  Maclachlan 

299 

R.  B.  Stewart 

234 

N.  B.  McLean 

300 

H.  C.  Basker 

235 

H.  M.  Morris 

301 

F.  Moberly 

236 

H.  G.  Thompson 

302 

C.  H.  Mitchell 

237 

L.  I.  Stone 

303 

J.  M.  R.  Fairbairo 

238- 

M.  B.  Watson 

304 

C.  N.  Mitchell 

239 

Julian  C.  Smith 

305 

J.  Mackin 

240 

P.  C.  Davidson 

306 

J.  M.  Oxley 

241 

A.  G.  Y'oung 

307 

J.  A.  Maxwell 

242 

S.  L.  Stuart 

308 

H.  K.  Dutcher 

243 

W.  H.  McAJI 

309 

H.  A.  Goldman 

244 

J.  R.  McMurrich 

310 

W.  R.  Way 

245 

G.  E.  Booth 

311 

R.  H.  Harcourt 

246 

J.  S.  Wilson 

312 

D.  O.  Wing 

247 

C.  L.  Heckey 

313 

F.  C.  Wight 

248 

H.  H.  Couzens 

314 

Jas.  Milne 

249 

H.  A.  Rhodes 

315 

H.  J.  Ross 

250 

K.  D.  McDonald 

316 

E.  T.  J.  Brandon 

251 

C.  H.  R.  Fuller 

317 

A.  A.  Cole 

252 

G.  E.  Stephenson 

318 

A.  W.  Reid 

253 

C.  R.  Murdock 

319 

J.  J.  Salmond 

254 

A.  C.  Tagge 

320 

L.  L.  Brown 

255 

T.  M.  West 

321 

Bruce  Aldrich 

256 

R.  M.  MueUer 

322 

S.  W.  Smart 

257 

H.  C.  Crane 

323 

F.  C.  Dyer 

258 

D   T.  Welsh 

324 

J.  R.  Cockburn 

259 

F.  L.  Lawton 

325 

C.  A.  Norris 

260 

W.  N.  Smith 

326 

W.  J.  D.  Reld-LewU 
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Name 

No. 

Name 

No. 

Name 

No. 

Name 

No. 

Name 

327 

C.  P.  Black 

400 

C.  A.  S.  Wade 

473 

T.  Murray  Clark 

546 

John  E.  Henderson 

620 

F.  J.  Blalr 

328 

J.  R.  Wainwrlght 

401 

S.  E.  McClelland 

474 

W.  G    Milne 

547 

O.  H.  Coté 

621 

H.  U.  Hart 

329 

T.  L.  Crossiey 

402 

H.  N.  Baker 

475 

S.  F.  Franky 

.548 

D.  O.  Lewis 

622 

D.  C.  Tcnnant 

330 

W.  H.  Martin 

403 

R.  H.  B.  Cook 

476 

B.  H.  Johnston 

549 

C.  H.  Scheman 

623 

K.  P.  Johnston 

331 

T.  R.  Loudon 

404 

W.  A.  Campbell 

477 

R.  F.  Ogilvy 

550 

W.  Walker 

624 

E.  G.  R.  Ardagh 

332 

H.  E.  T.  llaultaln 

405 

F.  L.  Wass 

478 

G.  O.  Vogen 

551 

A.  A.  Bélanger 

625 

J.  F.  Inderwlck 

333 

A.  N.  Molesworth 

406 

M.  V.  Powell 

479 

T.  S.  Glover 

552 

G.  M.  Ponton 

626 

W.  V.  Taylor 

334 

E.  T.  Wilkle 

407 

E.  F.  Good 

480 

J.  W    Bakman 

553 

G.  B.  Dodge 

627 

A.  S.  Going 

335 

A.  G.  Dalzcll 

408 

G.  E.  McLean 

481 

W.  J.  Meriden 

554 

G.  W.  Burpee 

628 

F.  L.  C.  Bond 

336 

F.  W.  Dunton 

409 

J.  G.  IngHs 

482 

H.  L.  Chappell 

555 

N.  J.  Ogilvie     >' 

629 

F.  W    f;owie 

337 

S.  F.  Emerson 

410 

A.  R.  Murphy 

483 

G.  B.  Fuller 

556 

G.  Stead 

630 

H.  B.  Stuart 

338 

A.  W.  F.  McQueen 

411 

R.  J.  McGraw 

484 

W.  L.  Miller 

557 

W.  L.  McFaul 

631 

D.  T.  Fraser 

339 

F.  G.  Enghoim 

412 

J.  K.  Affleck 

485 

G.  C.  Mutch 

558 

E.  R.  Evans 

632 

W.  A.  M.  Cook 

340 

G.  Kydd 

413 

A.  R.  Duff 

486 

A.  C.  Loudon 

559 

C.  P.  Edwards 

633 

II.  J.  Franklin 

341 

J.  M.  Wilson 

414 

C.  B.  Joy 

487 

W.  Harland 

560 

E.  D   W.  Courtlce 

634 

P.  T.  Jackson 

342 

W.  Armstrong 

415 

F.  C.  Monkman 

488 

G.  C    Aykroyd 

561 

R.  F.  Unlacke 

635 

J    M    Campbell 

343 

F.  F.  Miller 

416 

T.  M.  Baird 

489 

J.  H.  Van  Camp 

562 

J.  B.  Chaînes 

636 

A.  Milne 

344 

II.  J.  Peckover 

417 

L.  L.  Campbell 

490 

A.  S.  Gray 

563 

J.  T.  Johnston 

637 

A.  C.  D.  Blanchard 

345 

O.  J.  Grant 

418 

S.  W.  B.  Black 

491 

W.  D.  Lappin 

564 

Norman  Marr 

638 

A.  Murray 

346 

D.  Sheppard 

419 

A.  B.  Hubbard 

492 

W.  A.  White 

565 

A.  M.  Beale 

639 

L.  Vardon 

347 

J.  H.  Johnson 

420 

J.  A.  Knight 

493 

R.  Butler 

566 

A.  R.  Hannaford 

640 

R.  C.  Hardie 

348 

G.  M.  Tliorpe 

421 

A.  G.  Lang 

494 

G.  D    .Scott 

567 

R.  Armour 

641 

R.  K.  Palmer 

349 

J.  F.  S.  Madden 

422 

O.  D.  Johnston 

495 

A.  H.  Wessel 

568 

D.  McPherson 

642 

C.  H.  Narrs 

350 

J.  Macintosh 

423 

H.  C.  Maedel 

496 

D.  I.  Natress 

569 

E.  J.  Fufley 

643 

J.  W.  Turner 

351 

W.  ,S.  McDonald 

424 

R.  J.  McMillan 

497 

N.  E.  Elliott 

570 

R.  B.  Rogers 

644 

R.  H   Tofflemire 

352 

C.  B.  Hamilton 

42S 

W.  L.  Jack 

498 

A.  J.  M.  Bowman 

571 

J.  C.  Keith 

645 

A.  Hannan 

353 

R.  A.  McClellan 

426 

S.  W.  Henry 

499 

C.  C.  Ashcroft 

572 

W.  H.  Norrish 

646 

H.  S.  Prltchard 

354 

J.  Mutton 

427 

J.  A.  Pagett 

500 

W.  F.  B.  Rubrîdge 

573 

J.  E.  Gibault 

647 

N.  S.  Grant 

355 

G.  R   Jack 

428 

W.  R.  Bunting 

501 

A.  T.  C.  McMaster 

574 

R.  L.  Dobbin 

648 

H.  O.  Kramer 

356 

A.  L.  Mudfie 

429 

T.  H.  Take 

502 

J.  H.  Parkin 

575 

Allan  Munro 

649 

A.  L.  S.  Nash 

357 

A.  E.  K.  Bunnell 

430 

A    V.  DeLaporte 

503 

W   A.  Duff 

576 

E.  P.  Murphy 

650 

J.  A.  Langford 

358 

N.  D.  Wilson 

431 

F.  E.  Wilson 

504 

J.  R.  Bond 

578 

H.  S.  Van  Scoyoc 

651 

Jas.  McEvoy 

359 

F.  B.  Tapley 

432 

H.  G.  A.  Chambers 

505 

H.  M.  Pardee 

579 

C.  H.  N.  Connell 

652 

M.  E.  Dickenson 

360 

T.  Ferrier 

433 

V.  H.  Mclntyre 

506 

W.  J.  Shaw.  Jr. 

580 

S.  B.  Wass 

653 

W.  J.  Armstrong 

361 

H.  L.  Seymour 

434 

H.  H.  Shotwell 

507 

J.  H.  Thoinpson 

581 

H.  A.  Lumsden 

654 

Paul  Kircher 

362 

E.  F.  Arinstronê 

435 

A.  M.  Anderson 

508 

W.  B.  Redman 

582 

S.  C.  Webb 

655 

F.  McArthur 

363 

H.  G.  Hayman 

436 

G.  F.  Bryant 

509 

G.  H.  Mudge 

583 

A.  B.  Lambe 

656 

T.  W    Jackson 

364 

J.  W.  G.  Gibbs 

437 

B.  H.  Carnahan 

510 

G.  O.  Thorn 

584 

W.  M.  Scott 

657 

W.  E.  Douglas 

365 

S.  C.  Scadding 

438 

H.  R.  Powell 

511 

S.  Bail 

585 

E.  V.  Moore 

658 

G.  Gale 

366 

J.  H.  Curzon 

439 

V.  Stewart 

512 

W.  J.  Parker 

586 

B.  F.  Haanel 

659 

Gord.  Mitchell 

367 

J    C.  Elder 

440 

L.  Summers 

513 

J.  G.  Johnston 

587 

R.  J.  Durley 

660 

L.  F.  Barnes 

368 

P.  B.  Motley 

441 

H.  L.  Graham 

514 

G.  G.  Macdonald 

588 

J.  W.  Harkom 

661 

H.  B.  Norwich 

369 

P.  P.  Westbye 

442 

C.  Hamilton 

515 

R.  Harrison 

589 

H.  T.  Kirkpatrick 

662 

P.  L.  Latham 

370 

A.  P.  Black 

443 

R.  W.  Kendershot 

516 

G.  A.  H.  Burn 

590 

F.  M.  Waddell 

663 

H.  B.  Dwight 

371 

R.  W.  Beckett 

444 

W.  P.  McDonell 

517 

E.  W.  Johnston 

591 

E.  P.  Murphy 

664 

A.  E.  Davison 

372 

E.  R.  Martyn 

445 

W.  R.  Cowan 

518 

W.  D    Walcott 

592 

H.  M.  Davy 

665 

E.  M.  Paris 

373 

J.  MacLaren 

446 

W.  S.  Wilson 

519 

C.  T.  Smith 

593 

J.  S.  Mitchell 

666 

J.  M.  Fraser 

374 

H.  P.  Thomson 

447 

B.  E.  Norrish 

520 

R.  H.  Switzer 

594 

W.  G.  Matheson 

667 

R.  S.  C.  Bothwell 

375 

Peter  Gillespie 

448 

W.  Dickson 

521 

A.  D.  Sword 

595 

F.  C.  Jewett 

668 

A.  C.  Grant 

376 

C.  E.  Slsson 

449 

E.  C.  Goldie 

522 

C.  H.  Fullerton 

596 

T.  L.  Hughson 

669 

R.  V.  Pleines 

377 

J.  W.  Orrock 

450 

J.  E.  Beatty 

523 

A.  Hadley 

597 

G.  F.  Vollmer 

670 

F.  W.  Simpson 

378 

J.  E.  Porter 

451 

R.  H.  Parsons 

524 

F.  A.  Murphy 

598 

C.  D.  Collins 

671 

H.  D.  Lumsden 

379 

H.  C.  Boyden 

452 

Geo.  C.  MacKenzie 

525 

E.  R.  Grange 

599 

R.  C    Pu/ser 

672 

T.  A.  Haw 

380 

R    C.  Flitton 

453 

R.  E.  W.  Hagarty 

526 

A.  E.  Berry 

600 

A.  S.  Miller 

673 

S.  H.  Peppier 

381 

H    C.  Motley 

454 

J.  G.  Dennis 

527 

W.  C.  Cooper 

601 

Alex  Potter 

674 

W.  H    Breithaupt 

382 

J.  W.  Bain 

455 

H.  B.  Fenton 

528 

J.  E.  B.  Shortt 

602 

W.  H.  Magwood 

675 

D.  A.  Williamson 

383 

E.  H.  Darling 

456 

H.  A.  Moore 

529 

M.  C.  Stafford 

603 

W.  M.  Miller 

676 

R.  Dill 

384 

A.  Gray 

457 

W.  J.  Forbes-Mitchell 

530 

L.  T.  McNaughton 

604 

Robt.  Bugdie 

677 

W.  A.  Crane 

385 

W.  H.  Nixon 

458 

G.  N.  Ridout 

531 

C.  C.  Cariss 

605 

F.  M.  Duckett 

678 

W.  H    Riehl 

386 

C.  B.  Lailly 

459 

F.  S.  Rutherford 

532 

T.  K   McNamara 

606 

H.  S.  Philips 

679 

J.  M.  Smith 

387 

P.  S.  Dunbar 

460 

W.  B.  Redfern 

533 

T.  M.  McCowan 

607 

F.  J.  Hancox 

680 

R.  Moffat 

388 

W.  Bardsley 

461 

Herbert  Horsfall 

534 

C.  H.  R    Fuller 

608 

L   T.  Acton 

681 

B.  E.  Schimburn 

389 

S.  L.  Galbraith 

462 

O.  V.  T.  Sanderson 

535 

F.  S.  Lazier 

609 

J.  R.  Donaldy 

682 

J.  R.  Dunbar 

390 

H.  H.  Mueller 

463 

A.  A.  Bowman 

536 

N.  R.  Gibson 

610 

A.  R.  Henry 

683 

J.  C.  Highbee 

391 

W.  R.  Benson 

464 

A.  McDougall 

537 

F.  A.  Gaby 

611 

R.  M    Carmichael 

684 

A.  T.  Laing 

392 

J.  J.  Crawford 

465 

C.  B.  Ferris 

538 

M.  Pequegnat 

612 

Francis  Herbert 

685 

C.  R.  Scott 

393 

S.  Smllhe 

466 

H.  E.  Dewey 

539 

S.  L.  Grenzebach 

613 

O.  Rolfson 

686 

J.  R.  McLean 

394 

A.  M.  Patience 

467 

O.  Holden 

540 

H.  Stark 

614 

M.  F.  Cochrane 

687 

B.  W.  Paget 

395 

S.  Shields 

468 

H   G.  McVean 

541 

R.  Morham 

615 

F.  W.  Thorold 

688 

E.  N.  Ridley 

396 

W.  J.  W.  Reid 

469 

G.  G.  Ammaney 

542 

R.  Rossilter 

616 

T.  V.  McCarthy 

689 

H.  L.  Bucke 

397 

C.  B.  Ferris 

470 

W.  L.  Malcolm 

543 

J.  R.  Dunbar 

617 

J.  J.  Ranisay 

398 

K.  Greig 

471 

W   P.  Wilgar 

544 

C.  W.  Stokes 

618 

W.  H.  Bonus 

399 

A.  C.  Sanderson 

472 

G.  H.  Crase 

545 

H.  Luscombe 

Ladies 

619 

Geo.  W.  Watts 

No. 

Name 

No. 

Name 

No. 

Name 

No. 

Name 

No. 

Name 

691 

Mrs.  F.  F.  Miller 

711 

Mrs.  J.  G.  Jack 

731 

Miss  My.  Hamilton 

751 

Mrs.  McMillan 

770 

Mrs.  G.  Hogarth 

692 

Mrs.  W.  M.  Miller 

712 

Mrs.  Geo.  Clark 

732 

Mrs.  R.  W.  Angus 

752 

Mrs.  J.  R.  Bond 

771 

Mrs.  Wm.  Bucke 

693 

Mrs.  T.  D    Mylrea 

713 

Mrs.  Wm.  Storrie 

733 

Mrs.  Alex  Greenless 

753 

Mrs.  James  McEvoy 

772 

Mrs.  C.  S.  L.  Hertzberg 

694 

Mrs.  J.  M.  R.  Fairbairn 

714 

Mrs.  W.  L.  McFaul 

734 

Mrs.  Walcott 

754 

Miss  S.  M.  Lambe 

773 

Mrs.  H    Horsfall 

695 

Mrs.  F.  Serrurier 

715 

Mrs.  W.  H-  Collins 

735 

Mrs.  C.  E.  Sisson 

755 

Mrs.  Donald  Potter 

774 

Mrs.  E.  T.  J.  Brandon 

696 

Mrs.  S.  G.  Talman 

716 

Mrs.  A.  B.  Collins 

736 

Mrs.  E.  G.  Hewson 

756 

Mrs.  Alexander  Potter 

775 

Mrs.  B.  C.  Berry 

697 

Mrs.  L.  E.  Allen 

717 

Mrs.  E.  S.  Mattice 

737 

Mrs.  W.  J.  Mactavish 

757 

Mrs.  H.  L.  Bucke 

776 

Mrs.  F.  A.  Dallyn 

698 

Mrs.  G.  H.  Bryson 

718 

Mrs.  Gordon  Jack 

738 

Mrs.  W.  P.  Merrick 

758 

Mrs.  H.  L.  Seymour 

777 

Mrs.  P.  Gillespie 

699 

Miss  Moffat 

719 

Mrs.  H.  B.  R.  Craig 

739 

Mrs.  W.  E.  Brown 

759 

Mrs.  T.  R.  Loudon 

778 

Miss  Hamilton 

700 

Mrs.  R.  H.  Harcourt 

720 

Mrs.  J.  C.  Keith 

740 

Mrs.  J.  C.  Krumm 

760 

Mrs.  G.  A.  McCarthy 

779 

Mrs.  H.  E.  T.  Haultain 

701 

Mrs.  H.  K.  Dutcher 

721 

Mrs.  J.  B.  Chaînes 

741 

Miss  A.  Marcusson 

761 

Mrs    C.  H.  Mitchell 

780 

Mrs.  H.  J.  Lamb 

702 

Mrs.  F.  G.  Engholm 

722 

Mrs.  J.  R.  Malcolm 

742 

Mrs.  G.  H.  Power 

762 

Mrs.  Frank' Barber 

781 

Mrs.  C.  H.  Mitchell 

703 

Mrs.  A.  A.  Richardson 

723 

Mrs.  E.  M.  Proctor 

743 

Mrs.  F.  B.  James 

763 

Mrs.  Melville  White 

782 

Mrs.  Geo.  Phelps 

704 

Mrs.  J.  E.  Cihault 

724 

Mrs.  A.  R.  Robertson 

744 

Mrs.  W.  Huber 

764 

Mrs.  R.  A.  Ross 

783 

Mrs.  I.  H.  Nevitt 

705 

Mrs.  V.  Bélanger 

725 

Mrs.  F.  B.  Brown 

745 

Mrs.  H.  A.  Goldman 

765 

Mrs.  R.  O.  Wynne- 

784 

Mrs.  Warren  Smith 

706 

Mrs.  N.  E.  Brooks 

726 

Mrs.  T.  L.  Crossiey 

746 

Mrs.E  Preston  Johnson 

Roberts 

785 

Mrs.  A.  C.  D.  Blanchard 

707 

Mrs.  James  A.  Bell 

727 

Mrs.  Fraser  S.   Keith 

747 

Mrs.  H.  A.  Gemmell 

766 

Miss  Wynne-Roberts 

786 

Mrs.  F.  McCarthy 

708 

Mrs.  F.  P.  Adams 

728 

Mrs.  Alex  J.  Grant 

748 

Mrs.  F.  W.  Thorold 

767 

Mrs.  C.  H.  Rust 

787 

Mrs.  Adams 

709 

Mrs   G.  R.  Jack 

729 

Mrs.  W.  G.  Chace 

749 

Mrs.  C.  R.  Young 

768 

Mrs.  F.  A.  Gaby 

788 

Mrs.  Oxley 

71« 

Mrs.  A.  Luff 

730 

Mrs.  M.  B.  Watson 

750 

Mrs.  R.  G.  Saunders 

769 

Mrs.  J.  R.  W.  Ambrose 
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CORRKSl'ONDKNCK 

Classes  of  Mt'inbership  in  the 
Engineerinji  Institute 

February  7th,  1921. 
Editor,  Journal: — 
Dear  Sir  ; 

From  the  discussion  concerning  the  classes  of  mem- 
bership in  Tlic  lùiqinci'ring  I)i/<lilulc  which  tf)ok  place  at 
the  Annual  MeotinR  at  the  Toronto  Convention  last 
week,  1  came  to  the  conclusion  tiiat  the  following  arrange- 
ment of  membership  would  be  the  best  : 

Senior       of  The  Engineering  Institute  of  Canada,  with  vote 
Member       " 

Junior  "  "  "  "  without  vote 

Associate     " 

Senior: — It  seems  to  me  that  the  word  Senior,  imply- 
ing both  membership  and  standing,  age  and  experience, 
is  better  than  such  a  word  as  Fellow,  which  some  think 
implies  rather  a  caste  in  The  Institute.  The  class  of 
Seniors  should  about  correspond  to  the  class  now  design- 
ated as  Members. 

Member: — The  words  Associate  Member  have  never 
seemed  to  me  appropriate;  for  the  men  now  designated 
by  that  title  are  really  the  main  body  or  qualified  mem- 
bership of  The  Inf:tittitc.  Why  not  just  drop  the  word 
Associate  from  the  title  of  this  class. 

Junior: — It  seems  to  me  that  there  need  be  no  dis- 
tinction between  the  Student  and  the  Junior,  and  that 
the  Student  might  well  be  at  once  placed  in  the  Junior 
Class.  This  class  should  remain  a  continuing  one,  to  a 
fairly  high  age  limit,  thus  removing  the  loss  of  membership 
by  lapse  of  time. 

Associate: — The  word  Associate  applied  to  our  friends 
in  industry  who  are  often  with  us  but  are  not  engineers, 
seems  to  exactly  describe  the  relationship  that  we  wish 
to  create.  It  means  something  definite  when  so  used, 
which  is  more  than  I  can  find  it  does  when  prefixed  to 
the  word  Member. 

Control: — Would  it  not  be  well  to  work  out  some 
scheme  whereby  Juniors  and  Associates,  who  form  the 
non-corporate  membership,  would  have  a  limited  right  to 
vote  on  matters  of  general  interest  to  all;  while  only  the 
corporate  membership,  the  Seniors  and  Members,  would 
have  the  right  to  vote  on  corporate  and  purely  technical 
matters,  coupled  with  the  right  to  veto,  by  say  a  two- 
thirds  majority,  the  vote  of  the  non-corporate  members. 
This  last  is  but  a  hazy  suggestion  which  has  not  yet 
taken  very  definite  form  in  my  mind;  possibly  some 
brother  engineer  can  develop  it  further. 

Sincerely  yours, 

Charles  A.  Mullen,  M.E.I. C. 
Milton  Hersey  Co.  Ltd. 
Industrial  Chemists,  Engineers  and  Inspectors 
84  St.  Antoine  Street, 
Montreal. 


What  is  an  Engineer  ? 

ICditor,  Journal: — 
Dear  Sir:— 

To  illustrate  the  p<^)pu]ar  idea,  the  following  quite 
authentic  anecdote  will  serve: 

A  gentleman  wishing  to  speak  over  the  telephone 
to  a  member  of  the  staff  of  the  Public  Works  Engineer, 
asked  the  oix-rator  at  the  exchange  of  a  certain  Parlia- 
ment Buildings  for  the  Engineers  Department. 

The  operator  switched  him  through  to  the  lioiler 
Uoovi, 

It  seemed  to  me  to  be  too  good  a  story  to  let  slip, 
and  yet  it  has  a  moral  as  well.  The  public  has  to  be 
educated. 

Yours  truly, 

H.  M.  BiGwooD,A.M.E.I.C. 
Victoria,  B.C. 


Invitation  to  Meeting  of  Canadian  Institute 
of  Mining  and  Metallurgy 

January  27th,  1921. 
Editor,   Journal: — 
Dear  Sir: — 

On  behalf  of  my  Council  I  have  the  honour  to  extend 
to  the  executive  officers  and  members  of  The  Engineering 
Institute  of  Canada  a  cordial  invitation  to  attend  the 
forthcoming  meeting  of  the  Canadian  Institute  of  Mining 
and  Metallurgy  at  the  Windsor  Hotel,  Montreal,  on  the 
second  to  the  fourth  of  March,  inclusive. 
Yours  faithfully, 

(Signed)  Geo.  C.  Mackenzie, 
Secretary-  Treasurer. 
The  Canadian  Institute  of  Mining 
and  Metallurgy, 

503-504  Drummond  Building, 
Montreal. 


Town  Planning  News  and  Comments 

H.  L.  Seymour,  A.M.E.I.C. 

It  is  a  matter  of  belief  with  the  town  planner  that 
the  city  engineer  of  the  future,  whatever  may  be  his 
other  qualifications,  will  be  a  towTi  planner.  In  this 
connection  of  interest  to  Canadian  city  engineers  is  the 
foUoAving  British  news. 

H.  M.  Stilgoe,  M.I.C.E.,  superintendent  of  the 
Metropolitan  Water  Board  of  London  was  elected  to  the 
position  of  President  of  the  Towti  Planning  Institute  of 
Great  Britain;  John  Brodie,  city  engineer  of  Liverpool 
and  member  of  the  British  Town  Planning  Institute  was 
elected  to  the  position  of  President  of  the  Institution  of 
Ci\al  Engineers. 

Both  Mr.  Stilgoe  and  Mr.  Brodie  have  made  their 
reputations  as  city  engineers  who  have  early  associated 
themselves  with  town  planning.  They  have  been  res- 
ponsible for  important  town  planning  developments  in 
large  cities  of  England. 
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Mr.  Stilgoe  in  his  recent  presidential  address  to  the 

Town  Planning  Institute  of  Great  Britain  dealt  with  the 

importance  of  the  planning  of  arterial  roads  in  the  vicinity 

.  of  cities  and  the  regional  treatment  of  the  problem  of 

town  planning. 

Mr.  Brodie,  it  may  be  mentioned,  was  elected 
Professor  of  Engineering  of  the  Liverpool  University  in 
1903  and  has  since  had  the  degree  of  Master  of  Engineering 
conferred  upon  him  by  the  same  university.  In  1912  he 
was  appointed  on  a  committee  of  experts  to  advise  the 
government  on  the  layout  of  Delhi  as  the  capital  of  India. 

Ontario  Town  Planning  and  Housing  Conference 

There  was  held  in  Toronto,  beginning  the  17th  of 
February,  a  two  days  Town  Planning  and  Housing 
Conference.  The  following  list  includes  some  of  the 
engineers  taking  a  prominent  part  in  the  programme. 

Noulan  Cauchon,  A.M.E.I.C.,  "Economics  of  Town 
Planning". 

J.  P.  Hynes,  A.M.E.I.C,  "Where  Responsibility  for 
Town  Planning  Rests". 

E.  L.  Cousins,  A.M.E.I.C,  Planning  for  Greater 
Toronto,  —  "Harbour  Developments". 

Frank  Barber,  A.M.E.I.C,  Planning  for  Greater 
Toronto,  —  "Regional  Planning". 

W.  H.  Breithaupt,  M.E.I.C,  Chairman  of  the 
Kitchener  Town  Planning  Commission. 

Included  on  the  Conference  Committee  are  Messrs. 
J.  P.  Hynes,  A.M.E.I.C,  Chairman;  W.  H.  Breithaupt, 
M.E.I.C;  E.  L.  Cousins,  A.M.E.I.C.;  H.  L.  Seymour, 
A.M.E.I.C,  and  N.  D.  Wilson,  A.M.E.I.C 

Town  Planning  in  Saskatchewan 

A  criticism  that  is  frequently  made,  and  a  criticism, 
for  which  it  must  be  admitted  there  is  considerable 
justification,  is  that  a  great  deal  has  been  said  about 
Town  Planning  in  Canada  but  unfortunately  little  actual 
work  has  been  accomplished;  that  while  considerable 
legislation  has  been  enacted  but  little  advantage  has 
been  taken  of  it.  There  are  many  reasons  that  might 
be  advanced  to  account  for  such  conditions.  While  seven 
of  the  Provinces  of  Canada  have  legislation  most  of  these 
provinces  have  provided  no  machinery  by  which  the 
provision  of  such  legislation  can  be  carried  out.  This 
cannot  be  said  of  the  Province  of  Saskatchewan,  where 
there  is  in  existence  a  definite  Town  Plarming  and  Rural 
development  Branch  of  the  Department  of  Municipal 
affairs. 

M.  B.  Weekes,  M.E.I.C,  is  the  director  of  town 
planning.  Under  his  direction  and  with  the  valuable 
assistance  of  W.  A.  Begg,  A.M.E.I.C,  town  planning 
engineer,  the  necessary  regulations  and  by-laws  have 
been  prepared  to  make  Town  Planning  effective  under 
the  Saskatchewan  Act.  In  Mr.  Weekes'  last  yearly 
report  he  gives  some  idea  of  the  work  that  must  have 
been  undertaken  by  his  Department  in  this  connection, 
and  also  a  list  of  the  Development  Plans  that  have  already 
been  approved.  The  last  publication  from  his  Depart- 
ment is  entitled  "Model  Form  of  Development  By-Law". 
This  is  a  By-law  adopted  for  an  urban  area  of  5,000 
population  and  over.  It  is  an  excellent  guide  to  munici- 
palities    in    preparing    Town    Planning     by-laws    or 


Provisions.  It  deals  with  the  questions  of  new  streets 
and  sub-divisions,  main  thoroughfares  and  width  of 
streets  and  roads,  building  lines,  zoning  provisions  for 
the  establishment  of  Use,  Height  and  Area  Districts, 
of  public  reserves  and  open  spaces.  The  Province  of 
Saskatchewan  is  undoubtedly  to  be  congratulated  on 
the  manner  in  which  her  Town  Planning  Legislation  is 
being  carried  out  under  the  capable  direction  of  members 
of  The  Engineering  Institute  of  Canada. 

General  Notes 

The  serious  manner  in  which  Town  Planning  is  being 
regarded  in  numerous  cities  in  the  United  States  can  be 
gathered  from  the  example  of  St.  Paul,  Minnesota.  The 
City  Council  has  appropriated  for  work  in  1921,  $23,000 
for  general  Town  Planning  work  and  a  balance  of  $10,500 
in  the  last  year's  funds  has  been  re-appropriated,  $8,800 
for  a  zoning  survey  and  $2,000  for  a  survey  of  street 
railway  facilities  and  a  report  on  re-routing. 

In  the  January  1920  issue  of  The  Journal  of  The 
Engineering  Institute  of  Canada  it  was  mentioned  that  in 
France,  which  affords  such  a  splendid  example  in  planning 
as  Paris,  Town  Planning  since  1919  has  been  compulsory. 
Mr.  Ford,  a  New  York  City  Plarmer  who  has  spent  the 
last  five  years  in  France,  estimates  that  in  the  devasted 
regions  there  are  at  least  2,600  towns  and  villages  for 
which  new  town  plans  are  being  made. 

* 
Henry  Saxon  Snell  Prize 

A  competition  for  the  Henry  Saxon  Snell  Prize  is 
announced  by  The  Royal  Sanitary  Institute,  90,  Bucking- 
ham Palace  Road,  London,  S.W.I.  The  Prize  in  1921 
will  consist  of  Fifty  Guineas  and  the  Medal  of  the  Institute, 
and  is  offered  for  an  Essay  on  "Suggestions  for  a  System 
of  Central  Hot  Water  Supply  and  Heating,  adapted  to 
Modern  Housing  Schemes,  and  to  existing  groups  of 
Houses". 

The  following  points  should  be  dealt  with: 

1.  Central  installation. 

2.  Appliances  for  and  methods  of  distribution. 

3.  Methods  of  conserving  the  heat. 

4.  Provision  for  continued  supply  during  repair  of 

system. 

5.  Cost;  initial  and  service. 

6.  Combination  with  other  services  for  reducing- 

expenses. 

The  Essay  should  consist  of  not  more  than  five 
thousand  words,  and  must  be  delivered  on  or  before 
August  31st,  1921. 

The  following  points  must  be  observed  : — 

The  Essay  is  to  be  submitted  without  the  name  of 
the  competitor,  and  will  bear  a  motto,  legibly  marked  on 
the  right  hand  lower  angle  of  the  first  sheet. 

The  Essay  is  to  be  enclosed  in  an  envelope,  bearing 
the  words  "Henry  Saxon  Snell  Prize",  and  the  competitor's 
motto  at  the  right  hand  lower  angle. 

The  Essay  will  be  accompanied  by  a  letter  containing 
the  competitor's  name  and  acidress,  enclosed  in  a  separate 
envelope,  sealed  with  a  blank  seal,  and  having  on  the 
outside  "The  Henry  Saxon  Snell  Prize",  and  the  same 
motto  as  that  attached  to  the  Essay. 
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EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 


Construction  Engineer 

An  experienced  civil  engineer  wanted  to  take  complete 
charge  of  construction  work  for  large  pulp  and  paper 
project.  Executive  experience  on  similar  work  absolutely 
essential.    Salary  $400.00  per  month  up.    Box  No.  192. 


Structural  Steel  Designer 

Wanted — Structural  steel  designer  as  chief  engineer 
for  a  growing  fabricating  company  having  an  annual 
capacity  of  8,000  tons  per  year.  Applicant  must  have 
a  technical  education  and  have  had  at  least  ten  years' 
actual  detailing  and  designing  experience  with  some 
bridge  company.  All  replies  strictly  confidential.  Apply, 
giving  age,  experience  and  salary  expected,  to  Box  194. 


Situations  Wanted 

Civil  Engineer 

Civil  Engineer,  graduate,  Jr.E.I.C,  age  26.  Open  for 
immediate  engagement.  Ten  years'  field  and  office 
experience  in  railway,  municipal  and  highway  engineering, 
including  three  years  as  engineer  officer  overseas.  Good 
references.  Desire  permanent  position.  Prefer  construc- 
tion work.    Box  55-P. 

Civil  Engineer 

Civil  Engineer,  38,  with  fourteen  years'  experience 
as  draughtsman,  instrumentman  and  engineer  in  charge. 
Thorough  training  in  building  and  bridge  construction, 
foundation  work,  also  in  quantity  surveying  and  appraisal 
work,  desires  position  as  construction  engineer  with 
corporation  or  as  superintendent  with  contractors.  Open 
for  engagement  at  once.  Full  particulars  of  experience 
and  reference  furnished.    Box  56-P. 


List  of  Student  Members  E.I.C.  at  University  of  Toronto,  Desiring  Summer  Employment. 


Name 


4th  Year 

Herold,  W.  H 

Relyea,  J.  D 

Shortt,  J  E.  B 

Keenleyside,  R.  D . . 
McNaughton,  L.  T.. 

Spencer,  H.  S 

Dunton,  F.  W 

Mounder,  W.  F 

Stafford,  M.  C 


3rd  Year 
Qvil 

Anderson,  A.  M 

Hayman,  H.  G 

Ashcroft,  C.  C 

Pollock,  F.  J 

Zealand,  E.  L 

McLintock,  G.  A .  . . 
James  W.  S.  Gibbs. 


Electrical 

Montemunro,  W. . . . 

Leldon.  H.  S 

Bryant,  G.  F 

Langford,  J.  A 

Simcoe,  C.  Scadding. 

David  Bums 

John  G.  Spotton — 


Returned 
Soldier 


R.S. 


R.S. 
R.S. 


R.S. 


R.S. 
R.S. 


Home  address 


Manufacturing 

Industrial 

Commercial  work 

Industrial  or  commercial 

Commercial 

Industrial 


S.p.S 

6  Milibrooice  Cres.,  Toronto. 

York  Mills,  Ont 

Almonte,  Ont 

250  Herkimer  St.,  Hamilton. 
4  Dundonald  St.,  Toronto.. . 
263  Spadina  Ave.,  Toronto. . 


Box  25,  North  Bay,  Ont 

Oakwood,  Ont 

Box  592  Midland,  Ont 

304  Superor  Ave.,  Calgary. . . 
Engineer'g  Bldg.  U.  of  T.,Toronto 

Central  Y.M.C.A..  Toronto 

Engineer'g  Bldg.  U.  of  T.,  Toronto 


Work  desired 


Industrial  work . 
Industrial  work. 


Const,  or  hydraulic  survey. 

C.  E.  work,  Toronto 

Steel  or  concrete  const 

Town  engineering 

General 

Const,  or  hydraulic 

Civil 


Shop  work  (winding)., 
Outdoor  or  testing . . . 

Outdoor  or  repair 

Outdoor  or  repair. . . . 

Electric  railway 

Power  station 

Hydro-electric 


5  Mos.  Lx)comotive  shop. 

Mill  machinery  installation. 

Assembly  and  shop  experience. 

3  years  assembly  work  etc. 

11  years  in  metal  working  as  mach. 

Sales  and  shop. 

Shop  and  construction. 

Shop,  construction  and  commercial . 

Shop,  drafting  and  office. 


Number  Months 
Experience 


4  mos. 

4  mos.  steel  shop. 

Summer  Sun,'ey  Militia. 

3  mos.  Rail,  survey. 

4  years. 


9  mos. 


5  mos.  surveying,  5  mos.  railway. . 
20  mos.  eiectricail  and  mechanical. 
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List  of  Student  Members  E.I.C.  at  University  of  Toronto,  Desiring  Summer  Employment 


Name 


Chemical 

Jackson,  Crawford. 


Campbell,  W.  A. 
Grant,  L.  G 


Carslake,  C.  H 

Moor,  H.  H 

Wass,  J.  L 

Winter,  L.  A.  G 

Schemnitz,  D.  A 

Richardson,  W.  R 

Kay,  J.  A 

Westren 

Day,  G.  A 

Reynolds,  H 

Chantier,  W 

Wynne-Roberts,  R.  I. 

Spence,  F.  S 

2nd  Year 
Civil 

Ball,  Frank  C 

Bennet,  Willard  E. . . 

Beecroft,  G.  W 

Byram,  A.  T 

Carp,  M 

Carruthers,  Y.  H.  H, 

Earle,  Morrison  D . . , 

Erwin,  Robt.  B 

Hawkins,  W.  J.  H . .  . 

Highbee,  J.  C 

Hitchon,  Lawrence  E 


Jackson,  C.  H. 


Joy,  Clyde  B. 
Keith,  W.  H. 


Kenny,  W.  E. . 
Leslie,  Roy  C . 


Lewis,  CE 

Mclntyre,  Y.  H.. 
McKay,  Hugh  A.. 

Murtha,  Leo 

Nettleton,  C.  A. . . 


Norris,  C.  A. 


Siddall,  K.  C 

Smith,  J.  M 

Stokes,  La  Yeme  F.. 
Welsh,  D.T 


Mining 

Lyle,  F.  J 

Morrison,  R.  G. . . 
Tomlinson,  F.  C. . 
Faircombe,  H.  F. . 
Anderson,  W.  S. . . 
Cockshutt,  C.  F. . 

Bull,  W.J 

Dumbrille,  J.  C . . 

Lyle,  V.  B 

Nethercott,  F.  A. 
Dunbar,  W.  R. . . . 

Gray,  K.  C 

Boyd,  O.  H 

Bowyer,  CM.... 
Dunlop,  G.  P. . . . 
Leo.  Murtha 


Returned 
Soldier 


R.S. 


R.S. 


R.S. 


R.S. 
R.S. 


R.S. 


R.S. 
R.S. 


R.S. 
R.S. 


R.S. 
R.S. 

R.S. 


R.S. 
R.S. 


R.S. 
R.S. 
R.S. 
R.S. 


R.S. 
R.S. 
R.S. 
R.S. 


R.S. 
R.S. 


85  Blour  St.  E.,  Toronto. 


247  Quebec  Ave.,  Toronto . 
83  Quebec  Ave.,  Toronto . . 


10  Smith  St.,  Toronto 

63  Granby  Ave.,  Toronto 

St.  Mary,  Ont 

134  Stibbard,  Toronto 

765  Shaw  St 

Essex,  Ont 

174  Church  St.,  Stratford 

12  Lynwood  Ave.,  Toronto 

S.P.S.  (Guelph,  Ont.) 

43  Lockwood  Rd.,  Toronto 

10  Summerville,  Mt.  Denis,  Ont. 

20  Selby  St.,  Toronto 

27  Linden  St.,  Toronto 


Home  address 


168  Adelaide  St.,  London,  Ont. . . . 
143  Bloor  St.  West,  Toronto,  Ont 


49  Gilmoor  Ave.,  Toronto 

312  Quebec  Ave.,  Toronto 

140  Brunswick  Ave.,  Toronto. . 
40  Willcocks  St.,  Toronto,  Ont . 


138  St.  George  St.,  Toronto 

126  Cumberland  St.,  Toronto. . . 

Islington,  Ont 

180  Huron  St.,  Toronto 

7  Roberts  Ave.,  Brantford,  Ont. 

20  Sussex  Ave.,  Toronto 


124  High  Park  Ave.,  Toronto.. 
Newmarket,  Ont 


544  Church  St.,  Toronto 

304   Windermere  Ave.,   Swansea 
Toronto. 

357  Markham  St.,  Toronto 

408  Palmerston  Ave.,  Toronto.. . , 

119  Essex  Ave.,  Toronto 

283  Berkley  St.,  Toronto 

15  Ross  St.,  Toronto 


36  St.  Clair  Ave.  East,  Toronto. 


Islington,  Ont 

Durham,  Ont 

18  Wilcox  St.,  Toronto 

395MacNabNorth,Hamilton,Ont 


Brantford,  Ont 

931  Tegler  Bldg.,  Edmonton. 

Langstaff •. 

Trenton,  Ont 

Oil  Springs,  Ont 

Brantford,  Ont 

Weston,  Ont 

Kemptville,  Ont 

Peterboro,  Ont 

Stratford,  Ont 

Ethel,  Ont 

Coldwater,  Ont 

40  Radford  Ave.,  Toronto. . . . 

Simcoe,  Ont 

Box  313,  Pembroke,  Ont 

283  Berkeley  St.,  Toronto. . . . 


Work  desired 


Chem.  plant. 


Chem.  or  eng.  plant 

Production  dept.,  chem.  or  const 

plant 

Industrial  or  eng.  work 

Indust.  or  electro  chem 

Indust.  chem.  work 

Indust.  chem  work 

Metallurgical  work 

Metallurgical  work 

Chem.   lab 

Indust.  chem.  work 

And's.  heavy  chem 

Textile  or  Swiss  embroidery 

Chem.  plant  (outdoor) 

Paper  or  textile  dye 

Chem.  plant  install'n 


Building  construction.. 


burveymg 

Survey,  highway  or  railway  eng. 

Survey  or  construction 

Railway  or  highway  constr'n. . . . 


Construction 

Railway  or  highway  eng. 
Survey  or  construction.. . 
Topographical  survey . . . 
Construction 


Survey,  construction  or  dratfing. 

Bridge  or  building  const 

Survey,  construction  or  drafting. 


Survey  or  construction . 
Survey  or  construction. 


Survey  or  construction 

Bridge  and  construction 

Bridge  or  building  construction  . 
Survey  or  with  town  or  city  eng. 
Survey  or  construction 


Construction . 


Steel  or  concrete  work 

Survey  or  oncst  ruction 

Railway  or  constr'n  or  bridge. 
Bridge  or  building  const 


Mining 

Construction 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Mining 

Municipal  or  construction. 


Number  months 
Experience 


6  mos. 

shop  experience. 


12  mos. 


3  mos. 

8  mos. 
12  mos. 

6  mos. 
12  mos. 

3  mos. 


6  mos. 
12  mos. 


mos.  building  const.,  10  mos. 
D.L.S.  Survey. 


2  yrs.  C.G.  railway  siuTrey, 
2  summers  C.P.R.  survey. 


53^2  mos.  Surveying. 

8  mos.  as  Inst 'man. 

5  mos.  Inspector  of  concrete,  high- 
way const. 

Had  experience  in  SurvejTng,  con- 
crete and  Highway  Const. 

5  mos.  Surveying  (Subdivisions). 

Concrete  work,  water  works  high- 
way and  Surveying. 


3  mos.  bldg.  construction. 


5  mos.  "Roadways  Lection",  Dept. 

of  Works,  Toronto. 
3  summers,    house    and    factory 

Construction. 


5  mos. 
5  mos. 
5  mos. 
3  mos. 
5  mos. 
5  mos. 
5  mos. 
5  mos. 
5  mos. 

3  mos. 

4  mos. 

5  mos. 
5  mos. 
5  mos. 
5  mos. 
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list  of  Siuiliiit  Moinbors  E.I.C.  at  Unlvonilty  o(  Toronto,  Deitlrlnit  Summer  Employment 


Name 


Relumed 
Soldier 


Home  address 


Work  desired 


Number  months 
Experience 


Mcchnnlciil 

Ciirl.-y,  I-.  C 

HcKci,  R.  K 

Crowo,  C.  F 

Dy.'i.  J.  W 

Jolinsloii,  J.  G 

KcniR'dy,  W.  W. . . 
McQiiiTn,  A.  W... 
Uoll,  Win.  Thos.  A. 


R.S. 

'  R.S. 
R.S. 
R.S. 


R.S. 


2r>7r)  nimdas  St.,  Toronto 

New  I  I;iml)ur){ 

R.R.  N(i.  .S.Truro,  N.S 

tjcKlcrii'li,  <)i\t 

83  Cowan  Ave.,  Toronto 

•123  Grace  St.,  Toronto 

Nottawa,  Simcoe  Co.,  Ont 

Engineer'g  Bldg.  U.  of  T.,  Toronto 


MouidinR  or  pattern  makinK- 

Machine  shop 

Mach.  shop  draughting 

Machinist 

Machine  shop 

Construction 

Mech.  or  elect 

Mechanical 


Electrical 


MacLcUan,  J 

Meikle,  VV 

Lawton,  F.  L 

Gray,  A.  S 

Stewart,  L.  D 

Marl>'n,  E.  R 

Beckett.  R.  W 

Cain,  L.  A 

Rundle  W.  L 

Vernon.  A 

Fardoe.  H.  R 

Guenther,  W.  F . . . 

Kent,  W.  H 

Inglis.  J.  C 

Ellis,  F.  G 

Elliott.  F.  W 

Hawkins.  Ralph  M. 

Chemical 

Kestevan-Balsliaw. 
Johnston,  O.  D. . . 

Caniahan,  E 

Hamilton,  K.  C. . . 
McMillan,  R.  I. . . 

Hewinll.  R 

Duffill,  M.  F 

Turner,  J.  W 


R.S. 


Claremont  Ont. 
Midland.  Ont... 
S.P.S. 


R.S. 
R.S. 


H, 


R.S. 
R.S. 


R.S. 
R.S. 


191  Osier  Ave.,  Toronto 

5  Edgedale  Rd.,  Toronto 

Ripley 

74  Carling  Ave.,  Ottawa 

84  Grace  St.  Toronto 

Dundalk,  Ont 

72  Harland  Ave.,  Toronto 

61  Greenville  St..  Toronto 

98  William  St..  Brantford 

84  Grant  Ave.,  Hamilton 

Atw'ood,  Ont 

81  Concord  Ave.,  Toronto 

958  St.  Clarens  Ave.,  Toronto. . 
Engineer'g  Bldg.  U.  of  T..  Toronto 


208  Kingswood  Rd..  Toronto 

East  residence.  Toronto  Univ.. . . 

Campbellford,  Ont 

North  residence.  Toronto  Univ. , 

16  Maitland  St.,  Toronto 

526  Palmerston  Blvd.  Toronto. . 
537  Palmerston  Blvd.,  Toronto. 
110  Yorkville  Ave.,  Toronto  — 


Electrical 

Electrical 

Electrical 

Elect,  mach.  shop  , 
H^lect.  mach.  shop. 

Electrical 

Elect,  or  Mech 

Electrical 

Electrical 

Elect,  or  Mech 

Electrical 

Electrical 

Electrical 

Electrical 

Elect,  or  Mech 

Electrical 

Electrical 


Oils,  wood,  coal 

Industrial  chem 

Survey,  party 

Chem.  or  metallurgicjil . 

Pulp  or  chem.  wks 

Industrial  chem 

Industrial  chem 

Industrial  chem 


I 


1st  Year 
General  : — 

Barley,  E.  B 

Beaman.  E.  A. . . . 
Cowan,  W.  R . . . . 

Good,  E.  F 

McDowell.  W.  O. 

Moon,  A.  M 

Redder,  J.  F 

Reid,  W.  I.  W. . . . 
Simpson.  W.  L — 

Rowat,  G.  H 

Clarke.  H.  S 

Elliot.  W.K 

Patience.  A.  M . . . 

Smart,  G.  W 

Adams,  H.  C 

Davis,  C.  R 

Hardcastle,  S 

Ings,J.H 

Keefler.  R.  H 

Sharpe,  C.  T 


R.S. 
R.S. 


R.S. 


R.S. 


345  High  Park  Ave.,  Toronto 

North  Gower.  Ont 

216  Cottingham  St.,  Toronto 

Blair.  Ont 

63  Ravnia  Cres.,  Toronto 

Wiarton,  Ont 

Trout  Creek,  Ont 

1010  Ossington  Ave.,  Toronto 

Ehnvale,  Ont 

3  Spring  St.  Moore  Pk.,  Toronto  . 

81  Acme  St.,  Toronto 

98  Metcalfe  St.  St.  Thomas,  Ont.. 

27  Wroxeter  Ave.   Toronto 

71  Harland  Ave..  Toronto 

8  Henry  St.,  Lindsay.  Ont 

196  East  Main  St..  Welland,  Ont, 

159  Glenmore  Rd..  Toronto 

52  Albany  Ave..  Toronto 

18  Pinewood  Ave..  Toronto 

75  Jameson  Ave.,  Toronto 


Elect,  mfg.  coy 

Elect,  or  survey 

Roads  or  waterw'orks. 

Elect,  or  survey 

Elect,  or  shop 

Elect,  mfg.  coy 

Elect,  mfg.  coy 

Elect,  const,  oroper... 
Elect,  const,  or  oper... 

Machine  shop 

Electrical  work 

Shop  work 

Electrical  work 

Elect,  work 

Concrete  or  survey . . 

Machine  shop 

Const,  or  survey 

Steel  const 

Machine  shop 

Ry.  survey 


4  mos. 

3*/i  yrs.  shop,  9  mos.  ofTicc. 
6  mo9. 


5  mos.  installing  water  power 
machinery. 


4  mos. 

6  mos. 

21  mos. 


5  mos.  shop. 

4  mos.  stationary  engineer. 

5  mos.  electricians  helper. 


18  mos.  Dom.  Tar.  &  Chem.  Co. 
5  mos.  pulp  coy. 


5  mos.  brass  wks. 


6  mos. 
4  yrs. 


12  mos. 
Gas  engines. 


2  yrs.  assist,  foreman. 
4  mos. 


wireless  in  army. 


24  mos.  shop. 

3  mos-  survey. 

4  mos.  survey. 
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PERSONALS 


Léon  L.  Bourque,  Jr.E.LC,  is  now  with  the  Road 
Department,  City  of  Montreal. 


J.  Comeau,  S.E.LC,  has  accepted  a  position  with 
the  Quebec-Chibougamon  Railway,  with  headquarters  at 
Chicoutimi. 


C.  H.  N.  Connell,  A.M.E.LC,  has  been  appointed 
district  engineer  over  Ontario  Lines  of  the  Canadian 
National  Railways. 


Joseph  W.  Hayward,  A.M.E.LC,  is  now  with  the 
engineering  department,  College  of  the  City  of  New  York 
and  expects  to  be  in  New  York  until  June  next. 


K.  O.  Elderkin,  Jr.E.LC,  has  accepted  a  position 
with  D.  G.  Loomis  and  Son,  general  contractors  on  the 
St.  Margarets  Bay  power  development,  as  foreman  on 
the  erection  of  hydraulic  units. 


W.  A.  Bowden,  M.E.LC,  chief  engineer  of  the 
Department  of  Railways  and  Canals,  is  paying  a  visit 
to  the  Panama  Canal  with  a  view  to  examining  the 
operation  of  the  Canal  and  canal  terminals.  Mr.  Bowden 
is  travelling  via  New  Orleans  and  Cuba  to  Cristobal  and 
will  be  awav  for  about  five  weeks. 


Walter  J.  Francis,  M.E.LC,  recently  re-elected  vice- 
president  of  The  Institute,  who  is  one  of  the  best  known 
engineers  in  Canada,  is  rapidly  convalescing  from  a  serious 
illness  continuing  over  eight  months.  The  assurance  from 
Mr.  Francis  that  he  expects  at  an  early  date  to  resume  his 
engineering  practice  in  Montreal  will  be  heard  with  satis- 
faction by  his  many  friends  in  The  Institute. 


F.  B.  Tapley,  M.E.LC,  Member  of  Papers'  Commit- 
tee, Moncton  Branch,  assistant  engineer  of  Maintenance 
of  Way,  Canadian  Government  Railways,  Moncton,  has 
been  promoted  to  the  position  of  engineer  of  maintenance 
of  way,  Canadian  Government  Railways,  Eastern  Lines, 
with  headquarters  at  Moncton.  Mr.  Tapley's  promotion 
is  a  well  deserved  and  popular  one. 


R.  B.  Young,  A.M.E.LC,  delivered  a  lecture  recently 
before  the  Boston  Society  of  Civil  Engineers  on  "New 
Methods  of  Proportioning  Concrete  in  Theory  and 
Practice".  Mr.  Young  is  in  charge  of  engineering 
materials  and  chemical  division  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  he  is  a  member  of  the 
Canadian  Engineering  Standards  Association  and  an 
authority  on  concrete  practice. 


G.  Gordon  Gale,  M.E.LC,  recently  elected  President 
of  the  Canadian  Electric  Railway  Association,  was 
bom  in  Quebec,  in  1882,  and  was  educated  at  McGiU 
graduating  with  the  degrees  of  M.Sc. 


G.  Gordon  GALE,  M.E.I.C  ,  Chairman, 
Canadian  Electric  Railway  Association 


After  experience  as  assistant  to  the  underground 
manager  of  the  Caledonia  Mine,  Dominion  Coal  Company, 
during  which  time  Mr.Gale  had  charge  of  mine  surveying, 
design,  installation  and  repair  of  equipment,  he  was 
for  two  years  assistant  engineer  with  the  Canadian 
Rubber  Company,  later  being  resident  engineer  for 
Messrs  Ross  and  Holgate. 

Since  1907,  Mr.  Gale  has  been  associated  with 
the  Hull  Electric  Company,  first  as  superintendent, 
later  as  general  superintendent,  general  manager  and 
vice-president. 


Winner  of  Plummer  Medal 

Dr.  Stansfield  who  has  been  awarded  the  Plummer 
Medal  for  1919  for  his  paper  on  "Electric  Furnaces",  was 
born  at  Bradford,  England  on  March  18th,  1871,  and  was 
educated  at  London  University,  from  which  he  later 
obtained  the  degree  of  D.Sc.  For  eight  years  following 
1890  Dr.  Stansfield  was  assistant  to  Sir  Wm.  Roberts- 
Austen  at  the  Royal  Mint,  London,  he  was  then  appointed 
to  take  charge  of  the  metallurgical  and  assajàng  labor- 
atories of  the  Royal  College  of  Science,  London,  which 
post  he  held  until  being  appointed  Professor  of  Metallurgy 
at  McGill  University  in  1901.    For  almost  twenty  years 
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Dr.  Slansficld  has  been  connected  willi  tlie  staff  of  McGill 
University,  and  is  now  liirks  Professor  of  Metallurgy  and 
head  of  the  Metallurgical  Department. 


Alfred  STANSFIELD,  M.E.I.C,  D.Sc,  F.R.Sc. 

Dr.  Stansfield  is  well  known  for  his  able  research 
work,  for  the  Dominion  Government  he  made  an  exhaust- 
ive study  of  electric  smelting  of  iron  Sweden,  he  has  also 
made  extensive  experiments  in  electric  smelting  of  zinc 
and  the  production  of  zinc  oxide  paints  at  Shawinigan 
Falls.  As  a  member  of  the  Government  Commission 
appointed  in  1915  by  the  Minister  of  Militia  and  Defence 
Dr.  Stansfield  reported  on  the  copper  and  zinc  possibilities 
in  connection  with  shell  production.  In  addition  to  his 
University  and  consulting  work  Dr.  Stansfield  has  taken 
his  share  in  the  development  of  the  Canadian  technical 
press,  being  editor  for  the  first  two  years,  (1918-1919) 
of  "Iron  and  Steel".  He  was  elected  an  Associate,  Jan. 
14,  1904.   Transferred  to  Member,  Oct.  22,  1918. 


Winner  of  Gzowski  Medal 

R.  deL.  French,  M.E.I.C,  was  born  in  North  Brook- 
field,  Mass.,  in  August  1885.  He  graduated  in  1905  from 
Worcester  Polytechnic  Institute,  joined  the  staff  of  Prof. 
Malverd  A.  Howe  at  Terre  Haute,  Ind.,  and  assisted  in 
the  revision  of  Prof.  Howe's  "Treatise  of  Arches"  and  in 
the  design  and  construction  of  concrete  arch  bridges. 


After  two  years  in  a  post-graduate  course  at  Worcester 
Polytechnic  Institute  when  he  obtained  the  degree  of  C.E. 
Mr.  French  was  appointed  engineer  by  the  Sewage  0)m- 
mission  of  Louisville,  Ky..  in  connection  with  a  $4,500.000 
sewer  construction  project. 


R.  de  L.  FRENCH,  M.E.I.C. 


In  1910  Mr.  French  became  engineer  for  the  National 
Concrete  Construction  Company  of  Louisville,  and  in  1911 
was  engaged  as  principal  assistant  engineer  by  R.  S.  and 
W.  S.  Lea,  consulting  engineers  of  Montreal.  During  his 
connection  with  this  firm,  Mr.  French  was  engaged  in 
important  work  for  several  Canadian  municipalities  in 
connection  with  sewage  plants,  waterworks,  etc.  In  1918 
Mr.  French  resigned  to  accept  an  appointment  with 
Arthur  Surveyer,  M.E.I.C,  consulting  engineer,  but  was 
asked  to  imdertake  the  engineering  work  of  the  Lignite 
Utilization  Board  upon  the  formation  of  this  Board  later 
in  1918.  Mr.  French's  work  in  connection  with  the 
Lignite  Utilization  Board  has  been  of  great  value,  not 
merely  to  the  engineering  profession  in  Canada,  but  to 
the  Dominion  at  large;  the  development  of  an  important 
natural  resource  being  of  prime  importance,  and  the 
successful  issue  of  the  researches  of  the  Board  being  due 
largely  to  the  painstaking  work  of  Mr.  French.  In 
addition  to  his  professional  work,  Mr.  French  has  been  a 
lecturer  in  municipal  engineering  at  McGiU  since  1911, 
and  has  been  identified  for  several  years  with  the  move- 
ment for  better  housing  and  town-planning  conditions  in 
Canada.  Mr.  French  was  elected  an  Associate  Member 
of  The  Engineering  Institute  in  March  1913,  and  trans- 
ferred to  Member  in  October  1918.  Mr.  French  has 
been  awarded  the  1920  Gzowski  Medal  for  his  paper  on 
"Design  and  Construction  of  Reinforced  Concrete  Covers 
for  Reservoirs". 
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BRANCH  NEWS 
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Victoria  Branch 

H.  M.  Bigwood,  A.M.E.I.C.,  Secretary. 

H.  L.  Johnston,  M.E.I.C,  a  member  of  the  Branch, 
the  district  engineer  for  the  Vancouver  Island  Division 
of  the  Canadian  National  Railway  system  was  elected 
a  Councillor  of  The  Institute  at  the  Annual  Meeting. 

The  monthly  luncheon,  now  become  a  regular  and 
popular  feature  of  Branch  activity,  held  on  Saturday, 
February  5th,  was  attended  by  about  thirty  members. 
The  speaker  for  the  occasion  was  Dr.  Plaskett,  director 
of  the  Dominion  Goverrmient  Astrophysical  Observatory 
at  Saanich. 

At  the  regular  meeting,  Wednesday,  February 
9th,  a  paper  on  "Light  Railways  in  France"  was  given 
by  H.  Peters,  A.M.E.LC.  The  small  attendance,  not 
quite  as  good  as  usual,  owing  to  the  exceptionally  adverse 
weather  conditions  which  prevailed,  did  not  detract 
from  the  interest  shown  by  those  attending.  The 
speaker,  who  seasoned  his  remarks  with  humourous 
anecdotes  which  gave  a  realistic  touch  to  his  descrip- 
tions of  the  work  done  and  the  methods  adopted  under 
circumstances  far  from  ideal.  The  paper  was  much 
appreciated  by  all  present  and  considerable  discussion 
followed. 

A  visit  was  made  by  the  branch  to  the  shipbuilding 
plant  of  Messrs.  Yarrows  Ld.  at  Esquimalt,  on  Friday, 
February  11th,  by  invitation  of  Norman  Yarrow, 
A.M.E.LC.  The  different  work  in  hand  was  viewed  and 
operations  and  methods  explained  to  the  visitors. 


Vancouver  Branch 

J.  N.  Anderson,  A.M.E.LC,  Secretary-Treasurer. 

The  Vancouver  Branch  has  decided  to  hold  mid-day 
luncheons  at  which  eminent  visiting  engineers  will  be  the 
guests  of  honour  and  at  wliich  short  addresses  will  be 
given. 

The  first  luncheon  was  held  on  Wednesday,  9th. 
February  in  the  Blue  Room,  Hotel  Vancouver,  when 
Thomas  Adams,  F.S.I.,  town  planning  adviser  to  the 
Commission  of  Conservation  was  the  principal  guest  and 
delivered  a  most  interesting  address  on  "Town  Planning". 

Major  G.  A.  Walkem,  M.E.LC,  was  in  the  chair, 
and  included  in  the  forty-five  who  were  present  were 
representatives  of  the  B.C.  University  Senate,  the  B.C. 
Architectural  Institute  and  other  technical  bodies. 

Mr.  Adams  emphasised  the  responsibility  of  the 
municipal  engineer  in  relation  to  the  building  of  Cities 
and  declared  that  the  duties  of  municipal  engineers 
should  be  to  prevent  mistakes,  not  to  correct  errors. 
There  was  in  Canada  a  lack  of  proper  appreciation  of 
the  position  of  the  engineer  in  the  general  order  of  things. 
There  was  not  sufficient  appreciation  of  what  his  respon- 
sibilities should  be  in  guiding  policies  instead  of  correcting 


mistakes.  Too  often  he  was  ignored  for  the  purpose  of 
political  expediency.  This  lack  of  proper  appreciation 
was  partly  due  to  the  engineers  themselves,  and  could  be 
largely  removed  by  proper  organization. 

The  chaos  in  Canadian  city  building  was  due  to 
haphazard  development.  Engineers  in  the  early  days 
were  not  so  much  interested  in  cities  as  in  harnessing  and 
controlling  nature.  Their  work  in  this  regard  had, 
however,  resulted  in  the  creation  of  cities  and  large 
communities.  The  engineers'  responsibilities  did  not, 
however,  stop  with  industrial  service.  There  was  a 
social  aspect.  They  should  go  further  and  develop  the 
cities  and  towns  they  assisted  in  creating. 

The  speaker  mentioned  many  of  the  errors  which 
amateurs  had  caused  engineers  to  commit,  and  spoke 
strongly  on  the  need  in  British  Columbia  of  a  town- 
planning  law.  He  pointed  out  the  broad  benefits  which 
would  be  derived  from  such  legislation,  and  then  went 
into  some  detail  on  the  matter  of  selection  and  develop- 
ment of  regional  community  areas.  Vancouver  was  in 
great  need  of  intelligent  direction  and  examination 
because  of  its  combination  interests  of  port,  industrial 
and  agricultural  development. 

The  preliminary  to  all  town  planning  should  be 
proper  preparation  of  topographical  plans  in  order  to  lay 
out  a  city  in  such  a  manner  that  drainage  and  natural 
conformity  of  ground  could  be  utilized  to  the  best  extent. 
Judgment  should  be  exercised  in  selection  of  lands  for 
buildings.  None  should  be  used  that  was  unsuitable. 
Land  must  be  suitable  for  building  before  the  owner 
could  sell.  There  should  be  an  absolute  prohibition  of 
selling  bog  or  muskeg  land  which  could  never  be  good 
building  ground  until  drained  properly. 

The  building  of  cities  should  be  carried  on  with  due 
regard  to  arterial  roads  feeding  the  centres.  There  was 
much  that  could  be  done  in  Vancouver  yet,  in  spite  of 
the  building  that  had  been  done.  No  growing  city  was 
without  need  of  town  planning. 

In  summing  up  Mr.  Adams  made  the  striking 
comment  that  the  engineering  profession,  though  it  had 
subdued  and  harnessed  the  great  forces  of  nature  in  this 
vast  Province,  had  yet  been  unable  to  overcome  the 
politicians  and  others  who,  from  selfish  motives,  were 
capable  of  imdermining  and  putting  aside  the  technical 
advice  of  those  trained  to  direct  the  planning  and  develop- 
ment of  the  country  and  its  cities. 


Calgary  Branch 

A.  L.  Ford,  M.E.I.C,  Secretarij-Treasurer. 

On  the  21st  of  January  a  meeting  of  the  Branch  was 
held  at  the  Board  of  Trade  rooms.  This  was  the  first 
meeting  of  the  Branch  year  at  which  business  could  be 
transacted  as  the  December  meeting  had  been  a  public 
meeting. 

In  addition  to  the  routine  business  the  vote  on  two 
amendments  to  the  bylaws  were  received  and  counted. 
Both  amendments  passed  by  large  majorities.  The  first 
changed  the  date  of  the  annual  meeting  from  the  first 
Saturday  in  December  to  the  second  Saturday  in  March. 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


213 


I 


Under  tliis  liy];i\v  tlic  présent  executive  continues  in 
oflice  until  March,  19213.  Tlie  second  bylaw  provides 
that  apiilications  lor  admission  or  transfer  shall  be  voted 
on  by  the  executive  instead  of  by  the  Branch  assembled 
in  general  meetiiiR. 

After  the  business  had  been  completed,  R.  L.  Thorne, 
ME.I.C.  of  the  local  Mines  Branch,  Deiit.  of  Natural 
Resources,  CM'.R.,  Rave  a  very  interesting  resume  of  his 
trip  into  the  Lac  La  Ronge  District  of  Saskatchewan 
during  August,  1920.  Mr.  Thorne  accompanied  oflicials 
of  the  Saskatchewan  government  into  this  district,  leaving 
Prince  Albert,  Saskatchewan  on  August  3rd  and  pro- 
ceeding by  way  of  Montreal  Lake  and  River,  Partridge, 
Crop  Lake,  Starving  Lake,  Egg  Lake  and  Big  Stone  Lake 
to  Lac  La  Ronge.  From  there  the  party  proceeded  to 
Bow  River  and  Wapawceka  Lake,  at  the  first  of  which 
points  bituminous  shale  outcrops  and  at  the  second  coal 
outcrops  were  examined.  The  whole  trip  was  a  natural 
resources  reconnaissance. 

While  no  discoveries  of  great  value  were  made  Mr. 
Thome's  description  gave  the  members  an  excellent  idea 
of  the  country  passed  through. 

Smokeless  Powder 

On  February  4th  the  Calgary  Branch  welcomed 
members  of  the  Calgary  Branch  of  the  Alberta  Military 
Institute  at  a  joint  meeting  and  listened  with  great 
interest  to  a  talk  by  G.  N.  Houston,  M.E.LC,  Chairman 
of  the  Calgary  Branch,  on  "Smokeless  Powder".  The 
talk  was  illustrated  by  a  large  number  of  slides  covering 
the  construction  of  a  large  plant  built  in  1918  by  the 
United  States  government  in  West  Virginia. 

Mr.  Houston  introduced  the  description  of  this 
particular  plant  by  remarks  that  the  fundamental  require- 
ment in  the  manufacture  of  all  explosives  is  fixed  nitrogen. 
The  element  nitrogen  is  one  of  the  most  widely  distributed 
elements  present  on  the  earth,  comprising  some  four  fifths 
of  the  atmosphere,  but  so  reluctant  is  it  to  combine  with 
other  elements,  and  thus  take  on  a  "fixed"  form,  that  for 
ages,  the  world  has  been  dependent  on  supplies  already 
fixed  in  some  natural  way.  Of  the  natural  fuced  nitrogen 
the  greatest  known  supply  comes  from  Chile  in  the  form 
of  saltpetre  or  sodium  nitrate. 

Before  the  war  students  of  chemistry  visiting  Germany 
foimd  German  chemists  engaged  in  the  effort  to  find  ways 
of  transforming  ammonia  into  nitric  acid.  This  effort 
seemed  strange,  as  at  the  time  ammonia  was  more 
expensive  than  nitric  acid,  but  when  war  came  and  cut 
off  from  Germany  all  outside  sources  of  saltpetre.  German 
chemists  had  arrived  at  methods  of  manufacturing  am- 
monia synthetically  and  were  able  to  continue  the  process 
imtil  nitric  acid  was  evolved  and  had  thus  solved  the 
problem  of  fixation  of  atmospheric  nitrogen.  They  were 
able  to  produce  this  fixed  nitrogen  in  such  quantities  as 
to  keep  up  the  manufacture  of  explosives  after  the  British 
blockade  had  entirely  stopped  imports  of  saltpetre. 

By  a  diagram  the  chemical  affinities  of  nitrogen  were 
explained  and  some  of  the  nitrogen  compounds  illustrated 
such  as  nitrogen  iodide,  a  very  mistable  compound  which 
detonates  violently  with  a  slight  jar,  while  nitrates  of 
cellulose  and  some  other  carbohydrates  are  more  stable 


and  can  be  handled  with  little  danger,  it  Ix-ing  prjssiblc 
to  fire  a  rifle  bullet  into  'I'.N.T.  ftrinitro  toluol;  without 
serious  danger  of  exploding  it. 

Going  on  into  a  description  of  the  plant  in  West 
Virginia.  Mr.  Houston  presented  slides  showing  the 
general  layout  covering  170()  acres,  where  aside  from  the 
plant  itself,  buildings  were  put  up  to  house  a  city  of 
30,000  people;  20,(XX)  ixoiMe  were  engaged  in  construction 
of  the  plant  and  it  reciuired  some  10,0(XJ  porscjns  for  its 
operation  when  completed.  The  plant  was  designed  to 
pnKluce  750,(XK)  jxjunds  of  powder  per  day.  In  the  plant 
various  operations  were  carried  out  in  different  areas,  each 
area  being  designated  by  a  characteristic  letter. 

Process  diagrams  were  shown  illustrating  graphically 
each  separate  process,  and  these  were  followed  in  each 
case  by  photographs  of  the  buildings  and  machinery  that 
carried  out  the  process. 

The  source  of  nitric  acid  in  this  plant  was  Chile 
saltpetre,  delivered  by  standard  gauge  railway  at  the 
nitric  acid  plant.  After  manufacture  into  acid,  it  was 
conveyed  by  special  pipes  to  tanks  provided  with  weigh- 
ing arrangements  so  that  the  mixture  with  sulphuric 
acid,  made  in  other  factories  on  the  grounds,  could  be 
attended  to  without  exposing  either  acid  to  the  air. 

Cotton  was  the  material  to  be  combined  with  nitric 
acid  in  this  plant,  and  the  processes  of  treatment  of  the 
cotton  were  very  clearly  illustrated  and  the  number  of 
processes  necessary  to  remove  impurities  and  bring  it  to 
a  consistency  which  would  enable  a  uniform  nitrification 
to  result,  was  startling  to  the  layman.  There  was  wash- 
ing, bleaching,  washing  again,  and  drj^ing.  When  the 
cotton  finally  was  ready  for  nitrating  it  was  in  a  fluffy 
mass  and  contained  a  very  low  water  content,  only  a 
fraction  of  one  per  cent  of  the  weight.  Batches  of  about 
15  pounds  of  cotton  were  then  put  into  receptacles  con- 
taining nitric  and  sulphuric  acid,  and  the  time  of  treat- 
ment watched  very  carefully,  as  the  proper  time  was  a 
trade  secret  and  governed  the  chemical  constituency  of 
the  finished  product.  As  accidents  were  likely  to  occur 
at  this  stage,  chutes  were  provided  to  permit  of  quick 
exit  of  the  workmen  from  the  building  and  special  ventila- 
tors to  remove  gases  from  the  place.  Sulphuric  acid 
present  in  the  bath  did  not  enter  into  chemical  union 
with  the  cotton,  but  by  its  affinity  for  water  it  removed 
water  present  in  the  cotton  or  given  off  in  chemical  dis- 
solution of  cellulose. 

After  nitration,  the  product  is  put  through  a  long 
boiUng  and  pulping  process  to  get  rid  of  the  by-products 
of  nitration,  after  which  it  comes  out  a  pure  nitro-cellulose. 

The  next  process  is  colloiding.  Hydraulic  presses 
remove  the  water,  after  which  alcohol  is  admitted  to  the 
press,  and  in  turn  the  surplus  alcohol  removed  by  pressure. 
The  nitro  cellulose  now  looks  like  a  cheese,  and  is  partly 
saturated  with  alcohol.  The  block  is  now  broken  up  and 
put  into  a  mixer  into  wliich  ether  is  introduced.  The 
alcohol  and  ether  dissolve  the  nitro  cellulose  (or  pyro- 
cotton)  and  the  colloid  mixture  is  brought  to  a  solid 
state  by  another  press.  It  is  then  forced  through  a 
"macaroni"  machine,  issuing  as  tubes  very  similar  to 
macaroni,  but  provided  with  multiple  holes  instead  of  a 
single  large  hole  through  the  middle. 

These  strings  are  next  cut  into  short  lengths  and  the 
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product  dried,  recovering  surplus  solvent  for  use  again. 
Finally  a  number  of  batches,  each  of  which  had  been 
tested  chemically  at  various  points  in  the  manufacture, 
were  taken  to  a  blending  tower  and  thoroughly  mixed, 
and  then  packed  for  shipment. 

On  the  grounds  were  proving  ranges  where  sample 
lots  of  powder  were  used  to  fire  a  projectile  from  a  field 
gtm,  apparatus  being  provided  for  measuring  muzzle  pres- 
sures, and  velocities  of  the  projectile. 

The  water  supply  for  the  plant  was  an  intricate  affair 
with  a  capacity  of  about  70  million  gallons  per  day.  The 
river  near  which  the  plant  was  located  was  subject  to 
sudden  rises  of  as  much  as  40  feet,  and  the  water  was 
frequently  muddy  and  contaminated  by  sewerage.  Large 
amounts  of  water  were  required  in  the  plant  as  well  as 
for  the  city  of  employees  and  their  families,  and  a  filtra- 
tion plant  of  40  million  gallons  per  day  capacity  was  built. 
The  system  was  constructed  with  mains  both  for  filtered 
water  for  manufacturing  and  fire  protection  and  for  raw 
water  for  condensing  and  cooling  purposes. 

Organization  diagrams  explaining  the  chain  of  res- 
ponsibility emphasized  the  intricate  scheme  necessary  to 
direct  a  work  of  such  magnitude. 

At  the  time  the  armistice  was  signed  the  plant  was  not 
yet  complete,  only  three  imits  out  of  seven  being  actually 
in  use  for  the  manufacture  of  powder.  The  plant  cost 
about  60  million  dollars  and  was  sold  shortly  after  the 
close  of  the  war  for  8J^  million  and  is  not  used  for  powder 
manufacturing  now. 

Quite  a  spirited  discussion  followed  the  paper,  and 
at  the  conclusion  of  the  discussion,  Lt.-Col.  G.  R.  Pearkes, 
V.C,  D.S.O.,  M.C.,  spoke  on  behalf  of  the  Military 
Institute. 

Col.  Pearkes  pointed  out  that  in  the  dark  days  of 
1915  and  1916,  the  men  in  the  field  wondered  why  our 
guns  could  fire  only  a  few  rounds  a  day  while  the  enemy 
was  firing  thousands  of  rounds,  but  after  hearing  and 
seeing  what  an  intricate  process  was  necessary  to  produce 
just  one  portion  of  the  requirements  of  a  round  from  a 
gun,  it  is  not  so  hard  to  understand  why  there  was  so 
long  a  delay  in  delivering  munitions  to  the  troops  in  the 
field. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

P.  Burke-Gaffney,  A.M.E.I.C.,  addressed  the  meeting 
held  on  February  17th,  on  "Highway  Bridges  in  Mani- 
toba". The  speaker  discussed  the  subject  from  the  point 
of  view  of  what  had  been  done  in  the  way  of  bridge 
construction  in  the  Province  during  the  last  decade.  He 
explained  that,  previous  to  the  passage  of  the  Good  Roads 
Act  in  1914,  there  were  practically  no  permanent  highway 
bridges  in  the  Province,  but  since  then  close  on  600 
structures  had  been  built  under  the  provisions  of  that  Act. 
He  dwelt  at  some  length  on  the  Act  and  brought  out  the 
point  that  the  idea  back  of  it,  contribution  from  the 
consolidated  revenue  of  the  Province  towards  the  con- 
struction of  bridges,  was  fundamentally  equitable,  since 
any  improvement  in  the  means  of  locomotion,  any 
abridgement  of  distance  is  not  merely  of  local  benefit 


but  is  of  benefit  to  the  community  as  a  whole  in  so  far 
as  it  decreases  the  cost  of  production,  promotes  social 
intercourse,  and  quickens  the  economic  life  of  the  nation. 
He  then  outlined  the  special  difficulties  confronting  the 
bridge  engineer  in  Manitoba,  and  showed  how  topo- 
graphical features  combined  with  the  unusual  labour  and 
material  conditions  which  obtained  during  the  war  had 
modified  existing  practice  in  design  and  led  to  the  develop- 
ment of  unusual  variation  in  concrete  bridge  construction. 
A  large  number  of  lantern  slides  were  shown  illustrating 
these  various  types,  together  with  the  standard  types  of 
steel,  concrete  and  timber  bridges,  adopted  by  the  Good 
Roads  Department.  In  the  discussion  which  followed, 
the  speakers  were  unanimous  in  commending  Mr.  Burke- 
Gaffney's  attitude  in  dwelling  not  only  on  the  successes 
but  on  the  failures  which  are  probably  a  more  fruitful 
source  from  which  lessons  may  be  learned. 

Border  Cities  Branch 

J.  E.  Porter,  A.M. E.I. C,  Secretary-Treasurer. 

The  reg^ar  monthly  meeting  of  the  Branch  was  held 
in  the  auditorium  of  the  Chamber  of  Commerce  on 
Friday  evening  February  11th. 

The  minutes  of  the  last  meeting  were  read  and  adopt- 
ed, and  correspondence  read  and  discussed. 

The  speaker  of  the  evening  was  Professor  T.  R. 
Loudon,  M.E.I. C,  of  Toronto  University.  The  subject 
of  Engineering  Education  was  dealt  with  by  the  speaker 
in  a  very  instructive  and  interesting  manner.  Professor 
Loudon  reviewed  the  trend  of  education  as  shown  by 
attendance  records  of  Canadian  Universities  for  the  past 
ten  years,  illustrating  by  graphs  prepared  from  Toronto 
University.  These  graphs  showed  a  peak  in  1910  and 
a  low  point  during  the  war,  which  in  turn  was  followed 
by  a  sure  peak  last  year.  What  becomes  of  the  engin- 
eering graduate  was  also  shown  by  interesting  figures. 

Following  Professor  Loudon's  address,  some  time 
was  spent  in  commenting  on  Engineering  Education,  by 
several  members. 

J.  E.  Porter,  A.M.E.I.C.,  made  a  brief  report  of 
Ontario  Provincial  Division  Meeting  at  Toronto  on 
Feb.  3rd,  and  J.  C.  Kent,  A.M.E.I.C,  and  A.  J.  Bowman, 
A.M.E.I.C.,  made  brief  reports  of  the  General  Professional 
Meeting  at  Toronto. 


Hamilton  Branch 

J.  A.  McFarlane,  M.E.I.C.,  Secretary-Treasurer. 

F  ""  A  general  meeting  of  the  Branch  was  held  on  Friday 
evening,  January  28th  in  the  Assembly  Hall,  Hamilton 
Public  Library  and  in  the  absence  of  Mr.  Hart  the  chair 
was  taken  by  E.  H.  Darling,  CE.,  Vice  Chairman  of  the 
Branch. 

This  meeting  was  well  attended  and  after  some 
routine  business  had  been  disposed  of  Willis  Chipman, 
M.E.I.C.,  of  Toronto,  gave  an  address  on  Engineering 
Legislation  and  the  draft  Bill.    He  gave  a  very  interest- 
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inR  historien!  sketch  of  onRlneoriiiK  in  Canachi  tracing  its 
dcvolopnifiit  up  to  the  present  time  and  also  the  various 
steps  leadiiiK  up  to  tlie  present  bill  which  he  explained 
at  some  leuKlh.  A  vjeneral  discussion  followed  which 
brought  out  clearly  many  jihases  of  the  Hill  and  amonK 
those  leadini;  in  the  discussion  were  Messrs.  Gray,  Palmer, 
Tyrrell,  Darling,  Adams,  Onilvy  and  others.  A  vote  of 
thanks  of  the  meeting  was  tendered  to  Mr.  Chipman  for 
his  excellent  address. 

The  following  resolution  was  carried  unanimously  by 
the  meeting:  Moved  l-)y  Messrs.  Tyrrell  and  Ogilvy  and 
resolved:  "That  the  Hamilton  Branch  E.I.C.  is  in  favour 
of  the  Bill  as  drafted  and  suggests  that  every  reasonable 
efforts  be  made  to  have  it  put  through  at  the  present 
session  of  the  House." 

On  motion  of  Messrs.  Tyrrell  and  Gray  the  following 
resolution  was  carried: — "That  a  vote  of  thanks  of  the 
Hamilton  Branch  E.I.C.  be  extended  to  Willis  Chipman, 
M. E.I.C,  and  J.  B.  Challies,  M. E.I.C,  the  representa- 
tives of  the  E.I.C.  on  the  Joint  Conference  Committee 
for  their  splendid  efforts  and  sacrifice  of  time  in  the 
preparation  of  draft  bill  for  Engineering  Legislation  in 
Ontario.  The  Secretary^  was  instructed  to  send  a  copy 
of  this  resolntion  to  both  gentlemen. 

The  meeting  elected  E.  H.  Darling,  M.E.I.C.,  Vice 
Chairman  of  the  Branch  as  their  representative  on  the 
Nominating  Committee  for  Council  for  the  present  year. 
J.  W.  TjTrell,  M. E.I.C,  was  elected  delegate  to  the  Town 
Planning  and  Housing  Conference  meeting  in  Toronto  on 
Feb.  17th  and  18th  and  Mr.  TjTrell  was  requested  to 
have  his  report  ready  for  the  March  meeting. 

The  following  resolution  adopted  by  the  Toronto 
Branch,  was  on  motion  of  Messrs.  Paulin  and  Palmer, 
adopted  and  the  Secretary  instructed  to  write  the  general 
secretary^  in  regard  to  same: — 

Resolved  "That  the  Council  be  respectfully  requested 
to  institute  some  arrangement  by-  which  members  who 
have  occasion  to  transfer  from  one  local  Branch  to  another 
can  obtain  from  the  Secretary  a  letter  or  card  of  transfer 
and  a  duplicate  be  sent  by  post  to  the  local  Branch  to 
which  the  transfer  is  made." 

Messrs.  Dwight  and  Darling  were  appointed  a 
Committee  to  make  all  arrangements  for  the  March 
Meeting.  The  speaker  will  be  Jas.  J.  McKay  and  his 
subject  will  be  Town  Planning  with  special  reference  to 
the  City^  of  Hamilton. 

New  Achievements  in  Radio  Engineering 

S.  M.  Kintner,  vice-president  of  the  International 
Radio  Telegraph  Co.,  delivered  an  able  address  in  Hamil- 
ton, February  18th,  on  the  subject  "Progress  and  Achieve- 
ments in  Radio  Engineering",  before  a  joint  meeting  of 
the  Hamilton  Branch  of  The  Engineering  Institute  of 
Canada  and  the  Toronto  Branch  of  the  American  Institute 
of  Electrical  Engineers.    The  attendance  was  175. 

Mr.  Kintner  told  of  the  new  radio  telephone  service 
recently  inaugurated  by  his  company.  They  are  now 
sendmg  broadcast  from  Pittsburgh,  Pa.,  at  stated  hours, 
musical  concerts,  news  items  and  weather  and  market 
reports.  This  service  is  chiefly  for  the  benefit  of  those 
having  private  or  amateur  radio  outfits,  and  is  sent  by 


radio  telephone,  so  that  a  knowledRC  of  the  Morse  code 
is  not  required.  The  news  items  and  reptjrts  reach 
country  districts  many  hours  before  the  nearest  daily 
newspaper.  The  musical  selections  are  sometimes  spe- 
cially rendered  for  this  service  by  artists  or  orchestras, 
and  sometimes  the  selections  are  the  direct  telephone 
transmission  of  public  concerts  being  given  in  the  City 
of  Pittsburgh.  Every  Sunday  evening  the  complete 
service  of  a  prominent  church  in  that  city  is  sent  out, 
including  the  musical  anthems  and  the  sermon.  This 
has  been  listened  to  by  private  radio  instruments  as  far 
away  as  Texas,  Maine  and  Ontario. 

It  is  evident  that  the  day  has  already  arrived  when 
every  member  of  the  household  of  a  country  residence 
can  listen  directly  to  what  is  going  on  in  the  city,  and 
it  is  easy  to  foresee  the  time  when  houses  will  have, 
besides  a  gramophone  for  entertainment,  a  wireless  tele- 
phone for  both  news  and  entertainment. 

Mr.  Kintner  stated  that  there  are  now  seventeen 
trans-Atlantic  cables,  nine  of  them  being  over  thirty-five 
years  old  and  therefore  approaching  their  limit  of  useful 
life.  Each  of  them  cost  many  millions  of  dollars,  but 
his  company  is  now  building  a  transatlantic  radio  station 
for  about  one-fifth  of  the  cost  of  a  submarine  cable. 
A  modern  transatlantic  radio  station  can  now  be  said 
to  be  able  to  work  every  day  in  the  year. 

The  railroads  are  considering  radio  telephones 
seriously,  partly  for  regular  train  dispatching  and  partly 
for  the  new  feature  of  speaking  directly  to  the  locomotive 
driver  of  a  moving  train,  thus  proxiding  additional  safety. 

At  the  close  of  his  address,  Mr.  Kintner  answered 
many  questions  propounded  by  the  radio  enthusiasts  in 
the  audience.  The  meeting  concluded  with  an  informal 
reception  for  the  Toronto  delegation  and  the  guests  from 
the  Hamilton  Technical  School,  who  attended  in  con- 
siderable numbers. 


Toronto  Branch 

H.  A.  Goldman,  A.M. E.I.C,  Secretary-Treasurer. 

After  the  period  of  activity  which  resulted  from  the 
Annual  Convention  of  The  Engineering  Institute  of  Canada, 
being  held  in  Toronto  on  Feb'y  l-3rd,  the  members  of 
the  Branch  have  once  more  settled  dowTi  to  the  usual 
business. 

Toronto  Gas  Works 

Feb'y  10th  —  An  open  meeting  was  held  in  the 
Mming  Building  with  R.  O.  Wynne-Roberts,  M.E.I.C, 
Chairman  of  the  Branch,  presiding.  The  subject  of  the 
evening  was  "The  Toronto  Gas  Works"  Illustrated. 

Arthur  Hewitt,  general  manager  of  the  Toronto  Gas 
Works,  addressed  the  Branch  on  The  Toronto  Gas  Works. 
He  gave  a  brief  historical  survey  of  the  gas  industry, 
tracing  it  through  all  stages  of  development.  In  dealing 
with  the  methods  of  manufacture  of  coal  and  water  gas 
he  brought  out  the  difficulties  connected  with  each. 

The  complete  equipment  and  operation  of  the  plant 
of  the  Toronto  Gas  Works  was  illustrated  by  lantern 
slides. 
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The  Gas  Works  as  a  publicly  controlled  corporation 
was  discussed  by  the  speaker. 

To  those  members  who  had  the  privilege  of  visiting 
the  plant,  this  lecture  supplied  the  necessary  supplement- 
ary information. 

A  hearty  vote  of  thanks  was  accorded  to  Mr.  Hewitt 
before  the  meeting  adjourned. 

Forms  for  Concrete  Work 

Feb' y  17th  —  T.  T.  Black,  A.M.E.I.C,  in  his  address 
to  the  members  of  the  Branch  on  "Forms  for  Concrete 
Work"  gave  some  of  the  results  of  his  long  experience  as 
an  engineer  and  contractor.  In  discussing  the  economics 
of  form  work,  he  pointed  out  the  necessity  for  co- 
operation in  design  between  the  engineer  and  the 
contractor.  There  are  many  practical  details  in  form 
work  usually  overlooked,  which  could  be  taken  care 
of  in  the  original  design,  and  which  would  result  in 
economy  on  the  job. 

He  stated  that  the  fîowability  of  concrete  depended 
on  the  temperature  of  the  mix  and  the  humidity  existing 
at  the  time  of  pouring.  Also  he  found  that  with  concretes 
of  coarse  aggregate,  the  addition  of  a  small  amount  of 
fine  limestone  screenings  increased  the  flowability  without 
decreasing  the  strength.  He  said  that  liquid  pressure  on 
forms  depended  on  the  temperature  at  the  time  of  pouring. 

Frank  Barber,  A.M.E.I.C,  referred  to  form  work  for 
concrete  bridges  and  stated  that  in  his  opinion  all  form 
work  for  important  works  should  be  designed  by  the 
engineer  and  not  left  to  the  contractor.  He  had  found 
that  the  use  of  definite  specifications  for  form  work  was 
necessary. 

T.  D.  Mylrea,  A.M.E.I.C,  in  discussing  the  form 
work  for  columns  in  buildings,  said  that  greater  economy 
could  be  secured  by  having  the  columns  on  each  two 
consecutive  fîoors  of  the  same  size,  as  the  saving  in  form 
work  would  more  than  offset  the  small  increase  due  to 
extra  concrete. 

C  R.  Young.  M.E.I.C,  G.  A.  McCarthy,  M.E.I.C, 
F.  B.  Goedike,  A.M.E.I.C,  also  took  part  in  the  discussion. 

A  hearty  vote  of  thanks  was  accorded  the  speaker  of 
the  evening. 

Report  of  Annual  Meeting  Publicity  Committee 

The  amount  of  publicity  received  for  The  Engineering 
Institute's  Annual  Meeting,  in  the  newspapers  of  Toronto, 
is  shown  by  the  following  table,,  outlining  the  number  of 
inches  devoted  to  the  proceedings  of  the  meeting  in  the 
issues  indicated. 


Jan.  29 
31 

Feb.  1 
2 
3 
4 

Totals.. 


Globe 
5 

4 

10 
32 

14 

65 


Mail       World 


16 
55 


71 


18 
24 
26 

68 


Star 

12 

10 
6 

28 


Telegram 

12 
16 

28 


Grand  total 260 

The  total  amount  of  space,  260  inches,  represents  13 
columns.  It  is  readily  seen  that  the  morning  papers  have 
been  mostly  interested  in  the  meeting,  as  their  combined 


reference  to  it  amounts  to  207  inches,  or  10  columns. 
The  evening  papers,  on  the  other  hand  have  given  over 
only  56  inches,  or  3  columns. 


J.  R.  W.  AMBROSE,  M.E.I.C,  Chairman, 
Publicity  Committee,  Annual  General  Meeting,  1921 

We  might  say  that  it  was  with  some  difficulty  that 
the  editors  of  the  newspapers  were  interested  in  the 
convention,  and  it  took  persistent  efforts  to  induce  them 
to  send  responsible  reporters.  However,  as  indicated 
before,  the  editors  of  the  morning  papers  were  more 
willing  to  offer  co-operation.  The  disinterested  attitude 
of  the  evening  papers  was,  in  all  probability,  due  to  the 
fact  that  by  the  time  they  got  the  news,  it  was  24  hours 
old.  It  is  the  tendency,  also,  on  the  part  of  the  news- 
papers, to  reject  any  prepared  write-ups,  especially  if 
they  are  at  all  lengthy.  It  does  not  seem  to  be  the 
attitude  of  the  Toronto  newspapers  to  encourage  the 
insertion  of  prepared  publicity  matter,  unless  it  is  boiled 
down  to  the  barest  news  facts.  Efforts  to  have  advance 
information  published  were  somewhat  disheartening,  as, 
unless  the  editors  could  see  some  news  interest  in  the 
articles,  they  were  prepared  to  reject  them  as  being  free 
puffs. 

Taking  the  matter  as  a  whole,  however,  we  believe 
that  the  amount  of  publicity  secured  by  The  Institute  was 
entirely  satisfactory  and  there  is  no  doubt  but  that  the 
general  public  of  Toronto  realized  more  than  ever  before 
the  nature  of  the  organization  and  are  more  sjonpathetic 
with  the  engineering  profession.  We  wish  to  take  this 
opportunity  of  acknowledging  the  co-operation  of  the 
papers,  their  editors  and  reporters,  and  also  the  editors 
and  publishers  of  the  technical  and  trade  papers,  who 
were  represented  at  the  meeting  and  will  give  publicity 
to  it  in  their  respective  publications. 

J.  R.  W.  Ambrose, 

Chairman,  Publicity  Committee. 


I 


JOURNAL    Ol     TIIK    KNG  INKER  IN  C;     INSTITUTE    OF    CANADA 


217 


IVtcrboioiijih  Brunch 

/i'.   /,.   Dobbin,   M.K.I.C,  Sccrctarij-TrvasurcT. 


Tlio  meeting  of  the  Branch  on  January  13lh,  was 
addressed  In'  P.  S.  C.reKory,  M.F..I.C.,  of  Montreal, 
electrical  engineer  for  the  Shawinigan  Water  and  Power 
Company. 

Mr.  (Gregory's  subject  was  "Power  Developments  on 
the  St.  Maurice  River",  and  it  was  treated  under  the 
following  heads:  (1)  A  discussion  of  the  preliminary 
investigations  carried  out  before  the  construction  of 
La  Loutre  Dam;  (2)  A  description  of  the  design  of  No.  2 
Power  House  at  Shawinigan  Falls;  (3)  A  discussion  of 
some  of  the  troubles  which  develop  in  the  operation  of 
the  generators  and  the  system  of  relay  protection  employed 
to  avoid  their  repetition. 

Mr.  Gregory  also  described  the  results  obtained  by 
the  use  of  the  regulation  dams,  and  the  improvement  in 
the  amount  of  power  manufactured. 

The  address  was  illustrated  with  three  reels  of  moving 
pictures  of  the  de\'elopments  at  Shawinigan  Falls  and  the 
industries  established  there. 

F.  T.  Kaelin,  M.E.LC,  chief  engineer  of  the 
Shawinigan  Water  and  Power  Company  accompanied 
Mr.  Gregory,  and  assisted  in  the  discussion. 

William  Gore,  M.E.LC,  of  Toronto  was  the  speaker 
at  the  regular  meeting  on  February  10th.  His  subject 
was  "Reservoirs"  and  included  a  description  of  very  many 
of  these  structures. 

Mr.  Gore  traced  the  history  of  reservoirs  back  to  the 
ancient  Eg>T>tians,  where  they  were  first  used  for  irrigation 
purposes.  He  showed  by  means  of  lantern  slides  the 
construction  of  many  of  the  famous  dams  of  the  world, 
and  referred  to  the  disasters  that  had  resulted  from 
faulty  designing  and  workmanship. 

Mr.  Gore  also  briefiy  touched  on  the  mathematics 
of  the  design  of  dams  and  reservoirs. 

An  extra  guest  of  the  Branch  at  this  meeting  was 
K.  H.  Smith,  M.E.LC,  of  Halifax,  chief  engineer  of  the 
Nova  Scotia  Hydro  Electric  Power  Commission,  who  was 
in  the  city  on  business. 

Mr.  Smith  addressed  the  gathering  and  described  the 
progress  and  prosperity  of  Nova  Scotia  in  general  and  the 
City  of  Halifax  in  particular.  He  also  drew  attention  to 
the  growing  dissatisfaction  in  the  Maritime  Provinces 
with  their  treatment  since  Confederation.  Coming  from 
an  engineer  of  Mr.  Smith's  prominence  his  message  carried 
great  weight,  and  brought  home  a  new  viewpoint  to  the 
minds  of  those  present. 

Mr.  Smith's  clear  cut  exposition  of  the  state  of 
politics  in  Nova  Scotia  and  in  Canada  generally  is  an 
indication  of  the  way  in  which  engineers  are  broadening 
out  and  becoming  citizens  in  the  truest  sense. 


Ottawa  Rranch 

F.  C.  C.  Lynch,  A.li.l.C,  Secrelary-Treaxurer. 

That  the  last  stage  of  engineering  progress  in  the 
propulsion  of  ships  that  has  marked  the  past  100  years 
as  the  century  of  the  Engineers  had  been  reached  with  the 
"Electric  drive,"  was  the  outstanding  statement  in  an  able 
lecture  on  "Ship  Propulsion,"  delivered  by  E;ngineer  Com- 
mander T.  C  Phillips,  M.E.LC,  chief  engineer  of  the 
Naval  Department,  before  the  Ottawa  Branch  of  The 
Knoi merino  Institute  of  Canmhi,  at  Victoria  Museum. 
The  lecture  was  attended  by  a  large  and  appreciative 
audience.  Lt.-Commander  C  P.  Edwards,  A.M.E.I.C, 
Chairman  of  the  Ottawa  Branch,  was  in  the  chair. 

Commander  Phillips  briefly  touched  on  the  various 
methods  of  propelling  ships  from  2,000  B.C.  when  the 
ships  of  the  Eg>T>tian  Navy  were  propelled  by  oars,  to 
the  year  1801  when  the  steam  engine  was  applied  afloat 
as  motive  power  with  the  "sailing"  of  the  "Charlotte 
Dundas"  on  the  Clyde.  He  sketched  the  later  develop- 
ment to  the  steam  turbme  and  electrically  driven  ships 
of  the  present  day  which  included  the  world's  largest 
warship,  the  British  battle  cruiser  "Hood"  of  45,000  tons. 

Commander  Phillips  dealt  at  length  with  the  various 
types  of  engines,  and  explained  very  clearly  the  principles 
governing  each  type  of  engine.  He  described  the  gradual 
development  of  the  steam  engine  as  used  afloat  until  today 
when  "the  adoption  of  the  steam  turbine  in  the  British 
navy  is  complete." 

Dealing  with  the  innovation  of  electrically  driven 
ships,  Commander  Phillips  stated  there  was  some  doubt 
as  to  the  origin  of  this  method  of  propulsion,  but  the 
honor  for  its  adoption  in  capital  war  ships  rested  with 
the  United  States  naval  authorities.  The  development 
of  this  method  of  ship  propulsion  on  so  colossal  a  scale 
was  a  tribute  to  their  initiative. 

In  conclusion,  Commander  Phillips  remarked  that  the 
race  was  now  on  between  geared  turbines  and  electrically 
driven  ships,  with  the  Diesal  engine  as  a  lively  youngster, 
entering  the  competition  with  immense  potentialities  in 
the  matter  of  efficiency  and  economy. 

The  motion  pictures  of  the  United  States  war  ship 
"New  Mexico,"  and  the  Canadian  na\T  were  excellent. 
This  film  was  loaned  by  the  General  Electric  through  the 
courtesy  of  Senator  Nicholls. 

Engineers'  Ball 

Under  the  distinguished  patronage  of  Their 
Excellencies  the  Governor-General  and  the  Duchess  of 
Devonshire,  the  Ottawa  Branch  of  The  Engineering 
Institute  of  Canada  entertained  the  members  and  their 
friends  to  a  very  delightful  dance  on  Jan.  26th.  J.  B. 
McRae,  M.E.LC,  arranged  for  this  enjoyable  affair.  The 
chaperons,  the  first  three  of  whom  received  the  guests  at 
the  entrance  of  the  foyer,  were:  Mrs.  C  P.  Edwards, 
Mrs.  G.  J.  Desbarats,  Mrs.  George  Mountain,  Mrs.  J.  F. 
Crowdy,  Mrs.  Gordon  Gale.  The  dance  was  one  of  the 
jolliest  gatherings  the  Chateau  has  ever  witnessed.  An 
excellent  orchestra  was  in  attendance. 
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"Cements  and  Supercements"  was  the  subject  of  a 
very  interesting  and  instructive  illustrated  lecture  delivered 
by  Capt.  F.  M.  Dawson,  A.M.E.IC,  at  a  largely  attended, 
joint  meeting  of  The  Engineering  Institute  of  Canada  and 
the  Society  of  Chemical  Industry  in  the  public  library 
Jan.  10th.  E.  Viens,  chief  chemist  of  the  Department  of 
Public  Works,  also  reviewed  progress  in  the  cement 
industry  in  recent  years. 

Although  known  as  a  scientific  fact  as  early  as  1910, 
supercement  was  not  developed  until  1915,  Capt.  Dawson 


stated.  During  the  war,  the  manufacture  of  supercement 
was  commandeered  by  the  British  Admiralty  for  use  in 
building  aerodromes,  and  the  industry  was  not  commercial- 
ized until  after  the  war.  The  addition  of  a  "cata-coU"  to 
ordinary  cement,  rendered  it  much  more  durable,  and 
water-proof,  owing  to  complete  hydration. 

Lantern  slides  were  used  to  illustrate  the  advantageous 
qualities  of  supercement.  It  was  introduced  in  Canada  in 
1919,  and  its  use  in  construction  is  rapidly  developing. 


Ottawa  Branch,  Dance  Programme,  January  26th 
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Montreal  Branch 

J.  L.   liusjicld,  A.M.K.I.C.,   Srcrvlary-Trrasurer. 

The  Branch  meetiriKs  have  been  held  regularly  every 
Thursday  evoniiiK  duriiig  tho  past  moiitli  with  the  usual 
attendance  ovorllowinK  the  seating  capacity  of  the  Hall' 
On  January  27th  an  extremely  interesting  and  valuable 
paper  by  II.  S.  Van  Scoyoc,  A.M.K.I.C,  was  read  on  the 
Construction  of  the  Toronto-Hamilton  IliRhway  (printed 
on  pa.t;e  159.)  The  author  not  only  dealt  with  the  Toronto- 
Hamilton  highway  but  also  referred  to  general  concrete 
highway  construction  and  during  the  discussion  in  which 
a  great  many  ttx)k  part,  many  interesting  points  were 
brought  (Hit.  The  paper  was  not  only  illustrated  with 
excellent  lantern  slides  but  also  with  a  number  of  moving 
picture  films,  two  of  each  were  of  the  Toronto-Hamilton 
highway,  while  others  were  of  concrete  road  construction. 
A.  C.  Tagge,  M.E.I.C.,  presided. 

On  February  3rd  two  papers  on  the  subject  of  wood 
preservation  were  read  by  Messrs  Blair  and  Coderre,  of 
the  Forest  Products  Laboratories  of  Canada.  In  discussing 
the  cause  and  prevention  of  decay  in  structural  timber 
Mr.  Blair  said  that  timber  decay  had  been  looked  upon 
as  a  mysterious  and  inevitable  calamity.  It  could  be 
avoided,  however,  if  wood  was  handled  in  a  proper 
manner,  long  and  satisfactory  service  resulting.  More 
than  50  per  cent  of  the  railway  ties  in  Canada  were  of 
hemlock  and  Jack  pine  and  the  average  life  of  these  ties 
was  six  or  seven  years.  Poles  for  telephone  and  telegraph 
service  and  fence  posts  rotted  at  the  ground.  Timbers 
in  moist  unventilated  basements  of  buildings  often  lasted 
for  only  a  few  years  and  a  very  limited  service  was  obtained 
from  roof  timbers  of  buildings  which  had  a  moist  occupancy. 
Conditions  had  been  studied  at  more  than  a  hundred  pulp 
and  paper  mills  in  Canada  and  the  United  States.  The 
majority  of  these  mills  had  wooden  roof  deck,  and  of  this 
number  but  a  very  few  had  had  no  trouble  with  decay 
in  roof  timber. 

Decay  in  wood  was  a  condition  produced  by  fungus 
plants,  which  fed  upon  the  substance  of  the  wood,  which 
might,  however,  be  protected  against  the  attack  of  these 
organisms  in  one  of  two  ways.  Either  the  plant  could 
be  starved  by  withholding  the  moisture  which  it  requires, 
or  else  its  food  supply  could  be  poisoned  by  the  use  of  a 
wood  preservative  in  the  timber.  The  preservatives  com- 
monly used  were  creosote  oils  and  water  soluble  chemicals, 
such  as  zinc  chloride,  mercuric  chloride,  or  sodiimi  fluoride. 
In  order  to  be  sufificient  the  preservative  must  reach  the 
fungus  plant  and  kill  it.  A  preservative  treatment  would 
be  of  no  use  where  the  timber  remained  permanently  dry. 

Mr.  Coderre  dealt  with  the  details  of  a  number  of 
treating  processes,  explaining  very  fully  the  advantages 
and  disadvantages  of  each  system.  The  two  papers  were 
followed  by  an  interesting  discussion  opened  by  Mr. 
Wallace,  a  leading  architect  of  Montreal,  who  told  the 
meeting  some  of  his  personal  experiences  with  dry  rot. 

The  meeting  on  February  10th,  was  devoted  to  a 
series  of  motion  pictures  loaned  to  the  Branch  through 
the  courtesy  of  the  Air  Board  of  Canada,  through  the 
activity  of  Doctors  Porter  and  Eve,  of  McGill  University. 
The  pictures  were  most  enthusiastically  received  by  the 
large  audience  and  were  not  only  of  general  interest  but 
were  also  in  many  ways  very  instructive. 


On  February  17th,  A.  H.  Morse,  managing  director 
of  the  Marconi  Company,  gave  a  talk  on  Radio  Telegraphy 
and  Telephony  punctuated  with  actual  demonstrations  of 
the  wireless  transmission  of  speech  and  music.  The  speaker 
stated  that  the  title  of  his  address  might  well  have  been 
"The  wireless  transmission  of  energy"  because  that  was 
the  business  of  wireless  engineers  of  to-day  and  would 
continue  to  Ixi  their  main  objective  until  such  time  as  it 
was  possible  to  transmit  over  any  distance  more  energy 
than  was  required  for  signalling  purposes.  Canada  had 
always  been  in  the  lead  in  the  application  of  wireless 
telegraphy  and  its  transatlantic  wireless  service  in 
competition  with  the  cables  was  daily  growing  in 
popularity  as  it  was  continually  improving  in  speed  and 
accuracy.  The  wireless  telegraph  service  on  the  Great 
Lakes,  in  the  Gulf  of  St.  Lawrence  and  on  the  Atlantic 
and  Pacific  Coasts  was  second  to  none  in  the  opinion  of 
the  speaker.  G.  H.  Burnett,  A.M.E.I.C.,  Chairman 
of  the  Papers  and  Meetings  Committee  presided,  and 
the  paper  was  followed  by  an  inspection  of  the  various 
apparatus  that  Mr.  Morse  had  used  in  his  demonstrations. 


St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-Treasurer. 

A  special  joint  meeting  of  the  St.  John  Branch  and  the 
Canadian  Club  was  held  in  Bond's  Restaurant  on  January 
25th.  The  special  guest  of  the  evening  was  John  Murphy, 
M.E.I.C,  of  Ottawa.  A.  M.  Belding,  editor  of  the 
St.  John  Times  and  president  of  the  Canadian  Club 
occupied  the  chair  and  about  80  members  of  the  two 
societies  were  present. 

After  supper  was  served,  Mr.  Murphy  gave  his 
interesting  lecture  on  "Ice  Formation  and  Prevention" 
illustrated  with  motion  pictures  and  lantern  slides.  The 
natural  phenomena  illustrated  in  the  pictures  and  so  ably 
described  by  Mr.  Murphy  were  a  revelation  to  those 
present.  He  first  showed  the  loss  of  power  resulting 
from,  the  formation  of  frazil  ice  at  the  plants  on  the 
Ottawa  River  and  various  methods  which  had  been  used 
for  its  prevention.  He  showed,  with  the  aid  of  the 
pictures,  the  actual  manner  in  which  ice  was  formed  by 
agitation  at  the  critical  temperature  and  the  method  he 
advised  for  its  prevention. 

At  this  time  when  Hydro-Electric  Development  is  a 
live  issue  in  New  Brunswick,  the  lecture  and  illustrations 
gave  those  privileged  to  be  present  a  more  intimate 
knowledge  of  problems  which  may  arise  in  the  future, 
and  the  methods  which  have  been  advocated  to  prevent 
them. 

At  the  conclusion  of  the  lecture,  the  thanks  of  the 
meeting  was  extended  to  Mr.  Murphy  by  the  Chairman, 
after  which  many  questions  were  asked  relating  to  the 
subject. 

The  following  clipping  from  the  St.  John  Times  of 
January  27th.  is  of  some  interest  : — 

"Hiram,"  said  the  Times  reporter  to  Mr.  Hiram 
Hornbeam,  "I  listened  to  an  amazing  picture  talk  the 
other  night.  A  man  from  Ottawa  showed  us  how  ice 
forms  and  how  you  may  stop  if  from  forming.     If  you 
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want  open  water  all  winter  in  the  river  out  in  the  Settle- 
ment he  can  tell  you  what  to  do.  I  would  not  be  surprised 
if  he  devises  a  plan  to  keep  the  St.  Lawrence  op)en  all 
winter." 

"You  didn't  let  him  git  away — did  you?"  demanded 
Hiram. 

"Get  away  ?"  said  the  reporter,  "I  don't  tmderstand." 

"If  he  keeps  the  St.  Lawrence  open,"  said  Hiram, — 
"Montreal'll  be  the  winter  port  an'  St.  John  wont  git 
nothin'." 

I'll  give  you  three  minutes,"  said  the  reporter,  "to 
tell  me  what  St.  John  is  getting  now." 

"Well,"  said  Hiram,  "I  don't  know  as  it's  much — 
but  we're  alwus  gonto  git  somethin' — aint  we  ?" 

"Yes,"  said  the  reporter,  "and  we've  been  subsisting 
on  that  for  a  long  time." 

"Ever  sence  confederation,"  said  Hiram.  "I  mind 
as  well  as  if  it  was  yisterday  what  our  noospapers  an' 
politicans  said  fifty  year  ago  about  all  the  trade  o'  the 
west  comin'  to  St.  John  —  an'  how  the  Intercolonial  Rail- 
road wouldn't  never  be  ast  to  pay  its  way  —  fer  old  Sir 
John  Macdonald  said  so.  We  understood  it  was  part  o' 
the  agreement.  But  it  doesn't  ony  hafto  pay  its  own 
way  now,  but  it  pays  fer  a  lot  more  road  that  can't  pay 
its  own  way.  An'  now  here  comes  a  feller  that's  gonto 
keep  the  St.  Lawrence  open  all  winter.  Mister  —  I  don't 
think  we  orto  let  him  git  away.  He'll  hev  us  trimmed  to 
a  frazzle." 

"Frazil,"  corrected  the  reporter.  "His  specialty  is 
dealing  with  frazil." 

"An'  we  orto  deal  with  him,"  said  Hiram,  "right  now 

—  By  Hen!" 

* 

A  regular  meeting  of  the  Branch  was  held  in  the  City 
Hall  on  Feb.  17th.  1921,  the  speaker  for  the  evening  being 
F.  P.  Vaughan,  M.E.I.C.,  who  read  his  interesting  paper 
on  "Electric  Welding  of  Iron  and  Steel"  (which  appeared 
in  the  December  1920  Journal).  The  paper  was  well 
illustrated  by  lantern  slides. 

Mr.  Vaughan  dwelt  on  the  advances  in  electric  weld- 
ing, its  use  in  replacing  rivets  in  structural  steel  and  ship 
building,  and  its  adaptability  in  repairing  locomotives  etc. 
He  proved  conclusively  that  electric  welding  offers  untold 
possibilities  in  all  industries  either  for  manufacture,  repair, 
or  maintenance,  where  steel  or  iron  is  used  in  any  quantity. 

Many  members  took  part  in  the  discussion  and  at  the 
conclusion  the  thanks  of  the  members  were  extended  to 
Mr.  Vaughan  by  the  Chairman. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C.,  Secretary-Treasurer. 

A  large  number  attended  the  meeting  of  the  Moncton 
Branch  held  in  the  Assembly  Room,  City  Hall,  on  January 
26th. 

W.  A.  Duff,  M.E.I.C,  Chairman,  presided,  and 
introduced  the  speaker  of  the  evening,  John  Murphy, 
M.E.I.C,  electrical  engineer,  Department  of  Railways  and 
Canals,  Ottawa,  and  consulting  electrical  engineer  to  the 


Board  of  Railway  Commissioners  for  Canada,  who 
delivered  an  address  on  "Ice  Formation  and  Prevention" 
which  was  illustrated  with  slides  and  moving  pictures 
showing  graphically  the  formation  of  frazil  and  anchor 
ice,  and  its  interference  with  water  power  machinery. 
Mr.  Murphy  strongly  emphasized  that  it  is  no  longer 
necessary  for  hydro-electric  plants  to  be  shut  down  in 
winter  on  account  of  ice  clogging  the  water  wheels. 
Years  ago  in  Ottawa  power  plants  were  closed  and  cars 
stood  in  the  streets  owing  to  power  being  shut  off  by  the 
formation  of  ice  at  the  power  plant.  Since  1905  these 
troubles  have  been  prevented  simply  by  adopting  means 
to  raise  the  temperature  of  the  metal  parts  slightly  above 
thirty-two  degrees,  Fahrenheit  freezing  point,  to  prevent 
the  formation  of  frazil.  By  utilizing  this  discovery, 
power  houses  need  no  longer  close  on  account  of  ice. 

Mr.  Murphy  contended  that  to  avert  expensive 
danger  of  water  power  machinery,  easy  and  cheap  methods 
would  be  used  to  raise  the  temperature  of  the  machinery 
or  water  to  a  point  where  frazil  or  anchor  ice  would  be 
avoided.  "The  simple  fact  is"  he  said,  "That  metal 
machinery  below  freezing  point  is  an  ice  making  machine, 
as  the  pictures  show,  and  the  only  remedy  is  to  either  make 
the  machinery  above  freezing  point  by  steam  or  electric 
energy,  or  raise  the  temperature  of  the  surrounding  water. 
One  ton  of  coal  has  prevented  a  3,000  horse  power  plant 
from  being  shut  down,  while  it  requires  150  tons  of  coal 
a  day  to  keep  a  steam  plant  of  the  same  size,  running. 

Pictures  were  shown  of  the  power  plants  at  Ottawa 
and  Hull,  which  had  been  closed  down  for  many  years 
in  winter  because  of  the  formation  of  frazil  with 
meteorological  data  showing  the  formation  of  ice  in  the 
Ottawa  River  for  many  years.  The  frazil  which  was 
fluffy,  flaky  portions  of  ice,  gradually  becoming  congealed 
as  it  rose  to  the  surface,  was  in  a  jellied  state  under  water 
and  the  worst  attacks  occurred  just  as  the  water  reached 
the  freezing  point.  Under  normal  conditions  once  water 
attained  the  freezing  point  it  would  remain  at  that 
temperature  during  the  whole  winter. 

It  was  not  desirable  to  heat  water  or  melt  ice, 
but  if  the  metal  parts,  such  as  the  water  wheels, 
were  kept  above  the  freezing  point  only  one-thousandth 
of  a  degree  this  would  prevent  the  formation  of  frazil. 

Mr.  Murphy  showed  pictures  portraying  laboratory 
experiments.  In  the  motion  pictures  was  shown  a  bottle 
where  frazil  was  forming.  There  were  two  steel  rods  in 
the  bottle  one  being  just  above  freezing  point  and  the 
other  just  below.  The  former  remained  clear  as  the 
frazil  formed,  but  within  a  few  moments  the  latter  was 
covered  with  growing  masses  of  ice. 

The  speaker  also  gave  facts,  to  show  how  little  pre- 
vented water  from  freezing.  The  St.  Lawrence,  at  a 
given  point,  illustrated  is  3000  feet  wide,  in  fifty  days 
of  ice-forming  weather  the  ice  becomes  two  feet  thick. 
A  strip  of  ice  one  foot  wide,  two  feet  thick  and  3000  feet 
long  contains  6000  cubic  feet.  While  these  6000  feet  of 
ice  were  being  formed  a  tremendous  quantity  of  water 
passed  down  stream.  In  the  winter  time  200,000  cubic 
feet  of  water  per  second  is  the  quantity  of  water  which 
flows  into  the  St.  Lawrence.  In  fifty  days  864,000,000,000 
cubic  feet  of  water  passed  the  point  where  6,000  cubic 
feet  of  ice  was  formed,  showing  that  144  million  times 
more  water  passed  down  stream  than  was  turned  into  ice. 
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In  conclusioi\  Mr.  Minpliy  said  I  liai  as  tlic  people 
of  Uk'  l'ioviiur  of  New  liniiiswick  were  al  present 
interested  in  hydro-electric  de\eloi)nient  lie  would  advise 
them  to  be  careful  in  eslablishint:;  Ihi'ir  jiower  plants,  and 
consider  the  niininuim  as  well  as  thi'  niaxinuim  How  of 
the  stream. 

Mr.  Murphy  answered  several  questions  from  those 
present  re^ardinK  points  raised  in  his  address. 

A  vole  of  thanks  for  the  instructive  address  was 
moved  by  V.  M.  Kripp,  A.M.E.I.C,  seconded  by  J.  D. 
McHeath,  M.I-M.C.  A  vote  of  thanks  was  moved  by 
H.  J.  CrudiJie,  A.M.l'-.I.C,  seconded  by  R.  G.  Gage, 
M.l'M.C,  to  11.  K.  Finnimore  who  operated  the  moving 
picture  machine  so  efficiently. 

This  meeting  had  been  open  to  the  public  and 
although  there  were  quite  a  few  counter  attractions  a 
number  of  outsiders  attended  and  all  those  present  were 
delighted  to  have  had  an  opportunity  of  hearing  Mr. 
Murphy's  address  which  was  both  interesting  and  in- 
structive, the  pictures  shown  were  well  worth  seeing  as 
they  depicted  so  clearly  the  various  conditions  dealt 
with  by  the  Speaker. 


Some  Features  of  Locomotive  Design 

The  regular  monthly  meeting  was  held  in  the  City 
Hall  on  Thursday  evening,  February  10th,  and  a  large 
number  of  members  attended. 

Frank  Williams,  A.M.E.I.C,  of  the  Mechanical 
Department,  read  a  most  instructive  and  interesting 
paper  entitled  "Some  Features  of  the  Design  of  Loco- 
motives Introduced  for  the  Purpose  of  Modifying  their 
Effect  on  the  Track". 

After  the  reading  of  the  paper  a  general  discussion 
was  entered  into  by  members  present,  and  many  practical 
problems  arising  in  locomotive  operation  were  discussed. 

F.  O.  Condon,  A.M.E.I.C,  moved  a  vote  of  thanks 
to  Mr.  Williams,  which  was  seconded  by  Mr.  W.  E. 
Barnes,  general  master  mechanic,  Canadian  National 
Railways. 

February,  this  year,  marked  an  important  period  in 
the  history  of  the  Moncton  Branch,  when  several  members 
attended  the  Professional  and  Armual  Meeting  of  The 
Institute  held  on  Feby.  1st,  2nd  and  3rd,  at  the  King 
Edward  Hotel,  Toronto.  Those  who  attended  were 
W.  A.  Duff,  Chairman  of  the  Moncton  Branch,  Messrs. 
S.  B.  Wass,  F.  B.  Fripp,  F.  B.  Tapley  and  E.  R.  Evans. 

The  meeting  was  thoroughJy  enjoyed  and  each 
member  was  impressed  by  the  activities  of  The  Institute, 
and  regrets  that  more  of  the  members  were  not  privileged 
to  attend;  as  such  meetings  cultivate  a  fraternal  spirit 
which  will  be  beneficial  to  the  profession. 

Much  praise  is  due  the  members  of  the  Entertainment 
Committee  and  to  the  Toronto  Branch  for  the  excellent 
entertainment  provided,  for  which  the  visiting  members 
of  the  Moncton  Branch  wish  to  express  their  appreciation. 


\ 
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At  the  regular  meeting  of  Council  hold  on  February 
22nd,  the  Standing  Committees  of  the  Council  were 
appointed,  and  other  committee  matters  dealt  with 
as  follows: — 

Finance  Commillee: — R.  A.  Ross,  Chairman,  H.  H. 
Vaughan,  Sir  Alexander  Bertram,  Lesslie  R.  Thomson, 
K.  B.  Thornton. 

Library  (mil  House  C  omvfiitlee: — Sir  Alexander 
Bertram,  Chairman,  R.  de  L.  French,  S.  F.  Rutherford, 
J.  Colin  Kemp,  F.  P.  Shearwood. 

Publications  Committee: — H.  H.  Vaughan,  Chairman, 
Balance  of  Committee  to  be  nominated  by  Mr.  Vaughan. 

Legislation  and  Hif-laws  Cotrrnnttee:--The  suggestion 
of  the  Special  Committee,  that  the  Legislation  Com- 
mittee include  also  the  work  of  the  former  By-laws 
Committee,  the  Committee  to  be  known  as  Legislation 
and  By-laws  Committee,  under  the  Chairmanship  of 
Walter  J.  Francis,  two  to  be  nominated  by  him  to 
complete  his  Committee.  It  was  resolved  that  this 
Committee  should  have  a  corresponding  member  in 
each  Province,  in  connection  with  Legislation  and  should 
keep  in  touch  with  each  Branch  for  suggestions  regarding 
changes  in  the  By-laws. 

Papers  Committee: — Frederick  B.  Brown,  Chairman, 
C  E.  W.  Dodwell,  G.  G.  Murdoch,  W.  A.  Duff,  A.  R. 
Decar5%  Arthur  Surveyer,  C  P.  Edwards,  R.  H.  Parsons, 
J.  M.  Campbell,  R.  O.  Wynne-Roberts,  H.  U.  Hart, 
W.  P.  Near,  A.  J.  Riddell,  L.  L.  Jacobs,  W.  M.  Scott, 
A.  R.  Greig,  D.  S.  Carter,  P.  Turner  Bone,  Geo.  A. 
Walkem,  E.  G.  Marriott,  C.  M.  OdeU. 

Gzou'ski  Medal  and  Students'  Prize: — H.  H.  Vaughan, 
Chairman.     Committee  to  be  nominated  by  Chairman. 

Leonard  Medal  Committee: — H.  E.  T.  Haultain 
Chairman.     Committee  to  be  nominated  by  Chairman. 

Plummer  Medal  Committee: — H.  E.  T.  Haultain, 
Chairman.    Committee  to  be  nominated  by  Chairman. 

Steam.  Boilers  Committee: — L.  M.  Arklev,  Chairman, 
W.  G.  Chace,  F.  G.  Clark,  R.  J.  Durley,  D.  W.  Robb, 
H.  H.  Vaughan. 

Board  of  Examiners  and  Education  Committee: — 
H.  M.  Mackay,  Chairman,  Arthur  Surveyer,  Secretary, 
Ernest  Brow^n,  J.  M.  Robertson,  R.  de  L.  French,  R.  S. 
Lea,  A.  R.  Roberts. 

Canadian  National  Coynmittee  of  the  International 
Electrotechnical  Commission: — L.  A.  Herdt,  Chairman, 
L.  W.  Gill,  O.  Higman,  J.  Kyoioch,  T.  R.  Rosebrugh, 
John  Murphy,  A.  B.  Lambe,  J.  A.  Dupre. 

International  Co-operation  Committee  :  —  H.  H. 
Vaughan,  Chairman,  John  Murphy,  W.  F.  Tye. 

Roads  and  Pavements  Committee: — W.  A.  McLean, 
Chairman.  Balance  of  Committee  to  be  nominated  by 
Chairman. 

Canadian  Engineering  Standards  Committee — .-Walter 
J.  Francis,  three  years;  H.  H.  Vaughan,  two  years; 
W.  F.  Tye,  one  year. 
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Policy  Committee: — J.  B.  Challies,  Chairman,  A.  R 
Decary,  Brig.-Gen.  C.  H.  Mitchell,  Walter  J.  Francis 
K.  H.  Smith,  J.  G.  Sullivan,  A.  E.  Foreman,  F.  H.  Peters. 

Civil  Service  Classification  Committee: — J.  M.  R- 
Fairbairn,  Chairman,  R.  A.  Ross,  Lt.-Col.  R.  W.  Leonard, 
W.  F.  Tye,  H.  H.  Vaughan,  G.  Gordon  Gale,  Arthur 
Surveyer. 

Concrete  Deterioration  in  Alkali  Soils  Committee: — 
C.  J.  MacKenzie,  Chairman.  Suggested  Committee  not 
confirmed. 

Honour  Roll  Committee: — Brig.-Gen.  C.  J.  Armstrong, 
Chairman,  Col.  A.  E.  Dubuc,  Fraser  S.  Keith. 

Classification  and  Remuneration  Committee: — -A.  H. 
Harkness,  Chairman,  E.  R.  Gray,  Frederick  B.  Brown, 
A.  R.  Decary,  J.  B.  Challies. 

Publicity  Committee: — Frederick  B.  Brown,  Chairman, 
H.  H.  Vaughan,  J.  B.  Challies,  P.  Gillespie. 

A  progress  report  was  received  from  the  Publicity 
Committee  and  also  from  the  Committee  on  Policy, 
it  being  intended  that  these  reports  be  considered  at 
the  next  meeting  of  Council.  The  suggestions  of  the 
Ontario  Provincial  Division,  included  in  the  annual 
report,  were  referred  to  the  Committee  on  Policy.  No 
action  was  taken  as  to  the  suggestion  that  The  Institute 
make  representations  to  the  Government  urging  the 
passing  of  the  proposed  Research  Council  Bill  to  establish 
a  National  Research  Institute.  Consideration  was  given 
to  the  work  of  The  Institute  s  Committee  on  Concrete 
Deterioration  in  Alkali  Soils.  The  hearty  co-operation 
of  the  Council  was  assured  the  chairman  in  bringing 
this  work  to  a  successful  conclusion.  The  status  of 
surveyors  in  applying  for  admission  was  considered. 
It  was  decided  that  each  applicant  would  be  considered 
on  bis  individual  qualifications  as  heretofore,  the  ques- 
tion in  the  meantime  to  be  submitted  to  the  Committee 
on  Legislation  and  By-laws.  It  was  resolved  after 
considerable  discussion,  in  considering  the  question 
of  meetings  ot  Coimcil  in  different  districts,  that  Coimcil 
considers  it  advisable  that  a  plenary  meeting  of  Council 
should  be  held  at  an  early  date,  to  which  mileage  of 
each  member  would  be  paid,  it  being  suggested  to  the 
Finance  Committee  that  a  report  of  the  cost  be  submitted 
to  the  next  meeting.  Exchange  of  courtesies  between 
the  Founder  American  Societies  and  The  Institute  was 
brought  up  and  the  situation  noted,  together  with  a 
price  list  of  the  publications  of  the  American  Society 
of  Mechanical  Engineers;  the  Secretary  being  instructed 
to  place  this  information  before  the  members.  The 
suggestion  that  a  handbook  giving  information  regarding 
The  Institute,  was  favourably  considered.  The  Secretary 
was  instructed  to  extend  to  the  executive  and  members 
of  the  Canadian  Institute  of  Mining  and  Metallurgy, 


the  privileges  of  headquarters  during  their  convention 
in  March.  A  grant  of  two  hundred  dollars  was  voted 
to  the  Canadian  Engineering  Standards  Association. 

It  was  resolved  as  a  result  of  a  suggestion  from  the 
Western  Branches  that  members  be  urged  to  make  a 
point  of  getting  in  touch  with  the  officers  of  other  Branches 
when  visiting  Branch  centres,  and  attend  meetings 
when  possible,  as  well  as  to  be  ready  to  address  the 
Branch. 

Approval  was  expressed  of  the  continuation  of  the 
principle  now  in  vogue,  that  each  Branch  should  express 
its  opinion  of  candidates  for  admission  within  its  jurisdic- 
tion, but  that  a  definite  limit  of  thirty  days  be  set  for  a 
reply  imless  a  request  for  a  further  extension  of  time  be 
desired.  Approval  was  given  to  the  suggestion  that 
the  Secretary  stop  at  Kamloops  on  his  Western  trip 
with  a  view  to  organizing  a  Branch  there.  Approval 
was  also  given  to  the  proposal  of  the  Saskatchewan 
Branch  to  hold  the  Western  Professional  Meeting  at 
Saskatoon  under  its  auspices  during  the  coming 
summer.  Discussion  regarding  delinquents  evolved  the 
resolution  that  the  letter  of  the  By-laws,  although  giving 
Council  discretionary  powers,  be  more  closely  followed 
in  future  and  that  the  attention  of  the  Branch  Executives 
be  particularly  directed  to  the  delinquents  as  shown  on 
rebate  statements.  The  price  of  the  nineteen  hundred 
and  twenty-one  Year  Book  of  The  Institute  was  fixed  at 
one  dollar  and  fifty  cents.  Many  other  matters  were 
discussed  and  various  correspondence  noted. 

Eight  Corporate  Members  of  The  Institute  were 
reinstated  and  six  resignations  were  accepted.  Classifi- 
cations were  made  for  a  ballot  returnable  in  March. 
The  following  Students  were  admitted: — J.  C.  Angus, 
C.  C.  Ashcroft,  A.  G.  Barrett,  G.  F.  Binns,  C.  L. 
Breithaupt,  C.  L.  Brooks,  A.  T.  Byram,  D.  V.  Canning, 
W.  L.  Churchill,  G.  M.  Chute,  C.  F.  Cockshutt,  A.  N. 
Conklin,  E.  Cowan,  K.  T.  Cregeen,  G.  A.  Day,  W.  R. 
Dunbar,  F.  R.  Eckert,  F.  C.  Eley,  M.  J.  Evans,  W.  J. 
Evans,  H.  A.  Fair,  R.  A.  Fairbairn,  H.  F.  Farncomb 
I.  H.  Forster.  R.  A.  H.  Galbraith,  H.  J.  Goldberg,  A.  H. 
Greenwood,  C.  Hamilton,  W.  J.  Harman,  A.  H.  Heatley, 
R.  W.  Hendershot,  F.  S.  Howes,  Carl  H.  Jackson,  Chas. 
H.  Jackson,  W.  H.  Keith,  M.  C.  Kelly,  W.  M.  Kennedy. 
W.  E.  Kenney,  C.  C.  Langstroth,  W.  D.  Lappin,  R.  G. 
H.  McLeish,  H.  K.  MacLean,  A.  M.  Matheson,  G.  L. 
McGee,  H:  A.  McKay,  A.  E.  McNicoll,  D.  S.  Mellett, 
E.  K.  Mueller,  D.  J.  Munro,  J.  C.  Nutter,  R.  L.  Piper, 
R.  V.  Plewes,  K.  M.  Ramsey,  J.  H.  Reynolds,  J.  G. 
Robertson,  N.  E.  Russell,  W.  M.  Smith,  H.  N.  Spence, 
L.  B.  Stirling,  D.  C.  Summers,  F.  B.  Thompson,  J.  W. 
Turner.  L.  M.  Vardon,  H.  S.  Weldon,  L.  A.  G.  Winter, 
T.  H.  Winter. 
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Preliminary   Notice 

of  Applications  for  Admission  and  for  Transfer 


19th  February,  1921 

Tlio  My-Iftws  now  nroviiie  tluit  tlie  Council  of  tlie  Institute  shall 
approve,  chiasify  and  elect  ciindiilates  to  membership  and  transfer 
from  one  ^rado  of  nioinborship  to  a  hi^licr. 

It  is  also  provided  that  there  shall  ho  issued  to  all  corporate  members 
a  list  of  the  now  applicanta  for  admission  and  for  transfer,  containing 
a  concise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facta 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  si>ecially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowleoge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  CouncU  will  consider  the  applications  herein  described  in 
March,  1921. 

Frabeb  S.  Keith,  Secretary. 


ACKKHMAN— PAin..  of  Montri-nl.  Qu(*  Born  at  Aaru».  Hwitiwlaml.  Marrh 
18th.  1^1;  I'Miic,  HwJM  Ftyierfil  VtAytfchuirtkl  OA\r^o  Zurich.  Hwitcrrlami:  IfMJH-OU, 
dcfliffiiiiiK  ntiirr.  fnr  induction  iiidtfini,  Itrown  Iti>viTi  Co.,  Switt^rlanrl;  }'MO-ll.  aiiat. 
fliTt'l,  onar..  IN'iinnylvtthia  Wiit<r  âc  iVtwr-r  (.'o  .  floltwo^xl,  iVnn.;  Hill  Uun<vl>er.>, 
rlfot'I  vixfir.  on  ilfnynn.  nu[)f<rvihion  vtc  ,  Miithi-r  VuiH  éc  Co..  Vanrouvcr;  llll2  TJan.- 
Auii.),  roTiipU'tr  clmrne  of  ilrsiRri  A  »iup*-rvinion  of  ron^tn  of  elcrtrir  wrxyl  'tijitillation 
plant,  Cnniidiun  lOlrrtrio  Turpontii»»  Hyndiciit»-,  Vancouver;  IU12-M  A  Nov.  U*I5 
to  IDIR.  plprt'l  oriKr.  in  fml  rharjcp  of  •.m;  Hcliiy  Protcctivfi  Hyntfm,  Torofito  I'owcr 
Co.,  Toronto;  11)15  (Jan. -Sept.),  «urvfy  of  tnui^rniaiion  and  dlitritjiilion  Ryilcrn  wth 
ruKHrd  to  Uflny  I'rotcction  dc  w-rviro  irnprov*;nirntii  in  Kcneral,  liirtton  Y  Ku<*r«a  I*frl 
Kbro,  Barcelona,  Spain:  Nov.  IH18  to  date,  cicrt'l  engr-.  in  full  charjic  of  d'-velopmunt 
of  Uriay  Protectivo  Bystcm,  and  advisor  on  sorvice  improvemcnta  in  scncral,  Hhawini- 
gan  Water  &  Power  Co.,  Montreal, 

References:  J.  C.  Smith,  J.  Mor»c,  S.  Svcnningson,  F.  T.  Koelin.  P.  8.  Gresory, 
n.  L.  Silver. 

ADAMS— WILLIAM  C,  of  Montreal.  Que.     Born  at  Martin  Couoty,  Minno- 

8ota.  U.S.A.,  Sept.  10th.  1880;  Educ,  E.E.,  Minnesota  Univ.,  lOM;  During  vaca- 
tions, dftsman  on  patent  office  and  mach  drawings;  1905-06.  equipment  engr'g.> 
StrombefR  Carlson  Telephone  Mfg.  Co  .  Kochest^'r,  NY.;  1906-19.  with  Western 
Electric  Co.,  New  York  «  Chicago  as  follows- — 1906-08,  telephone  equipment  engr'g., 
1908-09,  insp'r  of  apparatus  manufactured  in  New  York  shop».  1909-13.  cngr'g 
insp'n.  of  complete  telephone  central  office  equipment.  In  charge  of  this  work  for 
1 H  years.  1913-14,  in  charge  all  engr'g  inspection  work  at  Hawthorne  plant, 
Chicago.  19M-l(i,  m  charge  of  detail  inspection  of  material,  tools  A  apparatus 
purchased  by  company.  1916-17,  in  charge  of  above  divn.  of  engr'g  dept'e  work, 
including  clerical  &  accounting  work  connected  with  it;  April  1919  to  aate,  chief 
engr.,  Northern  Electric  Co.  I-td.,  Montreal. 

References:  P,  F.  Sise,  J.  D.  Hathaway.  J.  S.  Cameron,  N.  L.  Morgan.  T.  Eardley- 

Wilmot.  ' 


♦The  profeesional  requirement  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  CouncU.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  bad  responsible  charge  of  work  for  atleast  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twentv-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  atleast  six  years,  w-nich  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Ever>'  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognised 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
Tnis  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  sh^  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-five  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognised 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
ihaU  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I.-IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


ALDER— JAFFRAY  DACRE.  of  Montreal.  Que.  Born  at  Dumfries.  Scotland, 
Nov.  29th.  1881;  Educ,  Dumfries  Evening  Technical  School.  1898-1903.  Rutherford 
Collegp  of  Science,  Newcastle-on-Tyno,  1904-0.5;  1898-1903,  5  yn.  ap'ticeship, 
Dumfries  Iron  Works,  including  1  year  in  drawing  office.  Also  6  mo^.  dftsman 
with  same  firm;  1904-05,  engine  fitter,  Wallsend  .Slipway  &  Engr'g  Co.,  Newcastle- 
on-Tyne;  1905-12,  with  C.P.R.  Ocean  Steamship  Ser^-ice,  as  7th  to  3rd  engr.  on 
passenger  liners.  Passed  British  Board  of  Trade  Exam.  "Extra  1st  class  engr" 
in  1910;  1912  to  date  with  Darling  Bros.  Ltd.,  Montreal,  as  1912.  dftsman,  1913-15, 
sales  engr.,  1916-18,  supt.  shell  dept.,  and  1919  to  date,  plant  supt. 

References:  J.  T.  Farmer,  F.  A.  Combe,  J.  S.  Cameron,  N.  C.  Cameron,  I.  J. 
Tait.  J.  T.  Steeves,  W.  N.  Dietrich. 


ALLAN— THOMAS  ALEXANDER,  of  Montreal.  Que.  Born  at  Mid  Caldor. 
Scotland.  Dec.  26th,  1889;  Educ,  Allan  Glen  Tech.  School,  2  years.  Royal  Glasgow 
Tech.  College,  Bldg.  Constrn.  (part  time)  4  years,  5  years  arch'l  ap'tice,  MacWhannell, 
Rogerson  &  Reid.  Glasgow,  1913-14.  signal  dftsman.  C.P.R. ;  1914-1916.  .signal 
dftsman,  1916-lS.  signal  insp'r.,  G.T.R.;  1917-19,  chief  signal  insp'r.,  signal  pilot. 
Industrial  Commerce  Comm'n.,  United  States  Valuation;  At  present  chief  signal 
insp'r..  G.T.R.,  Montreal. 

References:  F.  L.  C.  Bond,  A.  S.  Going.  W.  McXab,  A.  Crumpton,  M.  S.  Blairk- 
lock,  W.  Walter,  K.  R.  McLennan. 


ALLEN— CHARLES  ALBERT,  of  Strathmore,  Que.  Born  at  I.eytonstone, 
London,  England,  July  Ist.  1886;  Educ.  London  C-  C.  S.  Exam.  1900  and  Technical 
1901.  Montreal  Technical  Evening  Classes.  1909-13;  1902-09,  bldg.  &  constrn. 
erection;  1900-21,  constrn.  &  engr'g.;  1913  to  date,  designing  struct'I  steel,  reinforced 
concrete  &  domestic  engr'g.  for  The  Bell  Telephone  Co.  of  Canada,  Central  Office 
bldgs. 

References:  E.  S.  Mattice.  F.  F.  Sise,  J.  D.  Hathaway,  E.  G.  M.  Cape  A.  F. 
Byers,  G.  M.  Hudson. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


ANDERSON— JAMES  CULLAM,  of  Prince  Rupert,  B.C.  Bom  at  Solsgirth. 
Man.,  Jan.  5th.  1S90;  1910-15.  with  G.T.R.,  1912-13,  rodman.  1913-15,  instr'man, 
1917-19,  overseas,  Lieut-,  Can.  Riy.  Troops,  asst.  ch.  engr.  and  later  engr.  in  charge, 
location  &  constrn.  broad  &  narrow  guage  rids,  in  France  &  Belguim;  At  present 
instr'man  in  charge  of  mtce  of  way  party  under  W.  H.  Tobey,  Prince  Rupert. 

References:  J.  A.  Heaman,  H.  W.  Tooker,  W.  S.  Fetherstonhaugh.  W.  H  Tobey, 
M.  A.  Burbank.  F.  R.  Purvis. 


FOR  ADMISSION 

ABRAHAM— EDWARD  FOSTER,  of  SackWlle.  N.B.     Born  at  Halifax.  N.S-. 
Nov.   7th,    1899;   Educ.   Eng'g.  Course,   N.S.   College   Night  School.   1917-18.     At 

k present  taking  bridge  engr'g  course,  I.C.S.;  1916  to  date,  with  engr'g.  dept.,  C.N.R., 
as  rodman,  acting  instr'man  and  at  present  asst.  concrete  inspoclor. 
Andc 


References:  W.  A.  Duff,  S. 
[  Anderson,  J.  G.  Drydrn. 


B.  Wass.  R.  H.  Smith,  F.  G.  McPhcrson.  R.  J. 


.ARMSTRONG— CHRISTOPHER  GILLETTE  RUSSELL,  of  Amherstburg. 
Ont.  Born  at  Merlin.  Ont..  Oct.  8th.  1896;  Educ.  B.A.Sc,  Univ.  of  Toronto,  1920; 
1917  (5  mos.\  with  Canadian  Copper  Co.,  Creightom  Mine,  Ont.,  as  dftsman  <fc 
asst.  on  topog'l.  &  underground  survey  party;  1918  (5  mos  ),  dftsman  &  layout  man. 
Southern  Ontario  Gas,  Co.,  Glenwood,  Ont.;  1919  (5  mos.),  with  J.  J.  Newman, 
CE..  O.L.S.,  Windsor.  Ont.,  asst.  to  munie,  engr.  on  county  work;  1920  (Apr.-Aug.), 
with  Owen  McKay.  C.E.,  O.L  S.;  Sept.  1920  to  date,  asst.  supt.  on  constrn.,  Brunner, 
Mond  Canada  Co.,  Ltd.,  Amhersburg,  Ont. 

References:  P.  Gillespie.  J.  J.  Newman,  L.  T.  Bray,  C.  R.  McColl,  O.  RoUson. 
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AULD— ROBERT  WHYTE.  of  Calgary,  Alta.  Born  at  Strirhen,  Aberdeen- 
shire, Scotland,  Nov.  1st,  1887;  Sharp's  Institution,  Scotland.  Private  tuition; 
1903-08,  4  years  ap'ticeship  &  1  year  asst.  Condie  Mackenzie  &  Co.,  Perth,  Scotland; 
1910-H,  asst.  to  John  Waldron.  C.E..  D.L.S.;  1914-19,  overseas.  Lieut.,  Royal  Engrs, 
&  Artillery;  1920,  instr'man  &  classifier,  and  at  present  junior  engr.,  irrig.  divn., 
Dept.  of  the  Interior,  Calgary. 

Référencée:  F.  H.  Peters,  M.  H.  Marshall,  V.  M.  Meck,  A.  Smith. 


BERRY— ALBERT  EDWARD,  of  Toronto.  Ont.  Born  at  St.  Mary's.  Ont., 
Oct.  Gth.  1894;  Educ,  B.A.Sc.  Univ.  of  Toronto.  1917,  1915  (3  mos.),  aftst.  to  town 
engr..  Dunnville,  Ont-;  1916  (4  mos,).  foreman,  bridge  constrn.;  1917  (Apr. -May), 
with  E.  A.  James  Co.  Toronto;  1917  fJune-Nov.).  aest.  engr..  Experimental  Station 
of  the  Ontario  Prov.  Board  of  Health;  1918,  oversea?,  offifor.  Royal  Engri^.;  Sept. 
1919  to  date,  asst.  sanitary  engr.,  Ontario  Prov.  Board  uf  Health. 

References:  F.  A.  Dallyn,  S.  Shupe   P.  Gillespie,  C  R.  Young,  E.  M.  Proctor. 


BALI^-WALTER  LANCE,  of  Moncton,  N.B,  Born  at  Truro.  England,  Aug. 
15th,  1888;  Educ,  Course  in  private  engr'g  school,  England.  Member,  Assn.  of 
Prof.  Engrs.  of  the  Province  of  N.B.;  190fi-0S.  rodman.  C.P.R.;  1908-09.  transitman 
on  D.L.S.  under  Harrison  &  Ponton,  M.E.  &  D  L.S.,  Calgary,  Alta.;  1909-10,  tians.t- 
man,  G.T. P.;  1910-11.  res.  engr.  in  charge  of  bridges,  G.T. P.;  1911-12.  res.  engr.  in 
charge  of  township  sub-division,  Harrison  &  Ponton,  Calgary;  1912-14,  instr'man 
in  charge  of  field  work.  rid.  constrn.,  C.P-R.;  1915-lC,  dftsman  on  rly.  location  party; 
1916  to  date,  instr'man,  mtcc  of  way,  C.N.R. 

References:  H.  W.  B.  Swabey,  H.  Phillips,  W.  R.  Devenish,  R.  H.  Emmerson, 
J.  S.  O'Dwyer,  G.  M.  Ponton,  S.  B.  Wass. 


BEVAN— WILLIAM  HARRY  BASIL,  of  Toronto.  Ont.  Born  at  Harriston. 
Ont.,  Oct.  13th,  1883;  Educ.  S.P.S.,  Univ.  of  Toronto,  1902-04;  1903  (summer).  testing 
cement  &  rodman,  Canadian  Niagara  Power  Co.,  Niagara  Falls.  Ont.;  1904-06, 
rodman  &  instr'man,  C.N.R. ;  1907,  mtee  work  &  grade  reduction,  G.T.R.,  London, 
Ont.;  1908-10.  res.  engr.  on  constrn.  C.N.R.;  1910-11,  contracting;  1911-13,  res. 
engr.  on  constrn.  C.N.R.;  1913-14,  contracting.  1014  (Mar. -Aug.),  constrn.  engr.. 
Union  National  Gas  Co,,  Chatham,  Ont.;  1914-19,  overseas.  Can.  Engrs.;  1919 
(Apr.-Ort.).  divn.  engr.,  C.N.R.;  1919  to  date.  asst.  dist.  engr.,  C.N.R.,  Toronto. 

References:  A.  F.  Stewart,  H.  T.  Hazen,  D.  0.  Lewis,  G.  P.  MacLaren,  H.  G. 
Acres,  J.  R.  Mackenzie,  H.  K.  Wicksteed. 


BANIGAN— JOSEPH,  of  Toronto.  Ont.  Born  at  Blackstonc.  Mass..  U.S.A.. 
June  20th,  1888;  Educ.  B.A.Sc.  Univ.  of  Toronto,  1917;  1917-1919-1920.  designing 
and  supervising  erection  of  industrial  bldgs.,  as  member  of  firm  Banigan,  Armstrong 
&  Thompson.  Architects  &  Engrs.;  1918.  vice-pres.  &  treas.  in  charge  of  constrn.. 
Commercial  Solvents  Corp.,  Terre  Haute,  Indiana.  Company  jointly  owned  by 
U.S.  &  British  Govts.;  At  present  member  of  firm,  Banigan,  Armstrong  &  Thompson 
&  Griffenhagen  &  Associates. 

References:  C.  H.  Mitchell,  T.  R.  Loudon.  C.  S.  L.  Hertzberg,  G.  T.  Clark. 
C.  R.  Young,  W.  P.  Dobson,  P.  Gillespie,  H.  G-  Acres. 


BLACK— ALBERT  REGINALD,  of  Toronto.  Ont.  Born  at  Dublin.  Ireland. 
Nov.  16th.  1892;  Educ  ,  Morgans  College.  Castleknock.  Co.  Dublin.  Ireland;  3M  yrs- 
with  J.  H.  Ryan,  M.I.C.E.,  Dublin,  land  surveying,  railroad,  hbr.  and  dock  constrn.; 
1906-10,  with  J.  H.  Ryan.  M.T.C.E.;  1914-18.  overseas,  13th  Bn.,  R.H.C  ;  1918 
(July-X'ov.).  engr'g  dept.,  Canadian  Areoplanes  Ltd.;  1919-20.  instructor  in  dftsman- 
ship.  D.S.C.R.;  May  1920  to  date,  with  Barber,  Wynne-Roberts  &  Seymour.  Consîtg. 
Engr-i.,  Toronto. 

References:  F.  Barber,  R.  O-  Wynne-Roberts,  G.  R.  Jack,  H.  L.  Seymour.  J.  G. 

Jack. 


BARR— SHIRLEY,  of  Montreal,  Que.  Born  at  Mechanicsburg,  Ohio.  U.S.A.. 
Oct.  12th,  1878;  1902-03.  Harris  Press  Co.;  1903  fMar.-July),  dftsman  &  tracer. 
Oliver  Typewriter  Co.;  1903-06,  dftsman  on  steam  power  plant  and  rly.  shop  design 
&  constrn..  The  Arnold  Co..  Chicago.  111.;  1900-07,  dftsman,  Western  Canada  Cement 
&  Coal  Co.;  1907-09,  in  charge  of  dfting  &  detailing  for  addition  to  Hull  plant  of 
International  Portland  Cement  Co.;  1909  to  date,  with  Canada  Cement  Co.  as  chief 
dftsman  and  at  present  chief  engineer. 

References:  A.  C.  Tagge,  H.  S.  Van  Scoyoc,  F.  A.  Ritchie,  J.  W.  Seens.  D.  C. 
Tennant. 

BARRITT—NELSON,  of  Winnipeg,  Man.  Born  at  West  Pittston.  Pa..  U.S.A.. 
Oct.  28th.  1882;  Educ.  2  yr.  course  Pa.  State  College.  1  year  Cornell  Univ.;  1906, 
dftsman.  North  Coast  R.R.:  1907.  transitman.  North  Coast  R.R.  &  Penhandle  R.R.; 
1908,  engr.  for  Midas  Mining  Co.;  1908,  charge  of  party,  U.S.  Govt.  Land  Survey; 
1909-10,  transitman,  Milwaukee  R,R.;  1910-11.  transitman,  San  Pedro,  Los  Angeles 
&  Salt  Lake  R.R.;  1911-12,  transitman.  Can.  Northern  R.R..  1912-14,  gen.  work, 
Man.  Govt.,  in  charge  of  drainage  district  No.  16;  1915,  gen.  work.  Man.  Govt.; 
1916  to  date,  dist.  engr.,  reclamation  dept.,  Man.  Govt. 

References:  H.  A.  Bowman,  D.  L.  McLean,  A.  H.  Corbett,  G-  Affleck,  R.  W. 
McKinnon. 

BARTLEY— THOMAS  HOLMES,  of  Ottawa,  Ont.  Born  at  Toronto,  April 
21st,  1889;  Educ.  B.A.Sc.  Univ.  of  Toronto.  1920;  1911.  on  constrn.  of  branch  line 
of  T.  &  N.  O.  Rly.,  part  of  time  in  charge  under  divn.  engr.;  1912-14,  private  practice 
in  Toronto,  mostly  Ontario  Land  Surveying,  also  field  investigations  in  Northern 
Ontario  for  British  America  Nickel  Co.;  1915-19,  with  Topog'l  Surveys  Branch. 
Ottawa,  as  Comm'n'd  D.L.S.,  also  certain  amount  of  private  practice,  1919  to  date, 
asst.  controller  of  surveys,  Topog'l  Surveys  Branch,  Ottawa. 

References:  G.  B.  Dodge,  S.  B.  Clement.  F.  W.  Thorold,  G.  H.  Herriot,  P.  E. 
Palmer,  A.  d'O.  d'Orsonnens. 

BARTON— HAROLD  MIALL,  of  Ottawa.  Ont.  Born  at  Maldon,  Surrey, 
England,  Aug.  30th.  1883;  Educ,  Crystal  Palace  School  of  Practical  Engr'g.,  1904. 
D.L.S.,  1912,  1904-07,  asst.  engr..  Natal  Harbour  Works.  Durban,  Natal.  South 
Africa;  1908-11,  with  Geodetic  Survey  of  Canada  as  recorder  with  precise  levelling 
party,  and  asst.  to  D.L.S. ;  1912,  in  charge  of  triangulation  in  the  field,  under  J.  J. 
McArthur,  D.L.S.,  on  International  Boundary  Surveys;  At  present  Geodetic  Engr.. 
International  Boundry  Surveys,  Dept.  of  the  Interior. 

References:  J.  J.  McArthur,  J.  D,  Craig,  W.  A.  Bowden,  P.  B.  Motley,  W.  M. 
Tobey,  J.  L.  Rannie,  F.  B.  Reid. 

BELIv— RICHARD  THOMAS,  of  Toronto,  Ont.  Born  at  Glasgow.  Scotland. 
Jan.  17th,  1884;  Educ,  St,  John's  College,  Loughton,  England;  1901-04,  leveller 
&  transitman,  T.  &  N.  O.  Ry.;  1904-07.  res.  engr..  T.  &  N.  O.  Ry.;  1908-10,  res. 
engr..  N.T.C.  Ry.;  1910-12,  divn.  engr..  N.T.C.  Ry.;  1912-14.  contracting  engr.  on 
concrete  bridges  etc.,  1914-16,  supt.  of  constrn.,  Toronto-Hamilton  Highway;  1916-19, 
overseas  Capt.,  Can.  Rly.  Troops;  At  present,  engineer,  traffic  dept.,  Toronto 
Transportation  Commission. 

References:  E.  T.  Agate,  H.  L.  Bucke,  W.  S.  Fetherstonhaugh.  W.  O.  Hewson, 
K.  Weatherbe,  W.  P.  Wilgar.  W.  B.  Russel,  A.  McLellan.  D.  MacPherson.  T.  S. 
Armstrong,  F.  H.  Emra,  G.  Grant,  E.  A.  James,  G.  A.  McCarthy,  E.  W.  Reed-Lewis, 
A.  Stephen,  F.  H.  Kortright. 

BERKELEY— GARNET  LAWRENCE,  of  Toronto.  Ont.  Born  at  Belle-villc 
Ont.,  May  4th,  1890;  Educ,  Grad.  S.P.S.  Univ.  of  Toronto,  1911:  OL.S.;  1907-08, 
surveying  with  J.  Shaw,  O.LS.,  North  Bay.  Ont.;  1911-12,  leveller  and  transitman. 
railway,  bridge  &  docks  dept..  City  Hall,  Toronto;  1912-16,  asst.  engr.,  in  surveys 
and  land  dept.,  in  charge  of  field  parties,  Toronto  Harbour  Commission;  1916-18, 
overseas,  Capt.  &  O.  C,  4th  Divisional  Cyclist  Corps;  1918  to  date,  asst.  land  engr., 
Toronto  Harbour  Commission. 

References:  E.  L.  Cousins,  J.  G-  R.  Wainwright,  N.  D.  Wilson,  G.  T.  Clark, 
H.  A.  Goldman,  I.  F.  WUlsie.  H.  P.  Hcywood. 


BLAIKLOOK— HENRY  MUSGRAVE.  of  Montreal.  Que.  Born  at  Montreal. 
Aug.  13th,  1899;  1916-20,  gen.  engr'g.,  dfting,  designing,  etc,  under  K.  R.  McLennan, 
office  engr-,  G.T.R.  Montreal;  1920  (Mar. -Oct.).  instr'man  under  J.  P.  Menard, 
asst.  engr.,  G.T.R.,  Montreal;  Oct.  1920  to  date,  senior  instr'man,  divn.  engr's  office, 
Eastern  Lines,  G.T.R. 

References:  W.  Walker,  J.  P.  Menard,  K.  R.  McLennan.  A.  S.  Going,  M.  S. 
Blaiklock,  H.  H.  Luscombe,  G.  M.  Stewart,  E.  Nicholson. 

BLAIR— JAMES  EAGER,  of  Toronto.  Ont.  Born  at  Orillia.  Ont.,  March 
31st,  1888;  Educ.  School  of  Science.  Univ.  of  Toronto,  1906-10;  1906-07  (summers), 
mach.  shop,  Spanish  River  Pulp  &  Paper  Co.;  1909-10  (summers),  dftsman.  mining 
recorders  office  Gowganda,  Elk  Lake  &  Toronto;  1910-12,  designing  dept..  Smith. 
Kerry  &  Chace.  designing  and  estimating  power  Houses  etc;  1913-16  designer. 
Toronto  Harbour  Commission:  1916-19.  overseas,  Lieut.,  198th  Bn.,  Can.  Forestry 
Corps  &  Engrs.;  1919-20.  insp'r  of  constrn.,  Toronto  Harbour  Coram'n.;  April  1920 
to  date,  designing  engr.  &  chief  insp'r   Toronto  Harboiu-  Commission. 

References:  G-  T.  Clark.  J.  G.  R.  WainwTight.  H.  A.  Goldman,  H.  P.  Heywood, 
E.  L.  Cousins,  F.  M.  Byam,  W.  Cross. 

BLINCO— TROY  EUGENE,  of  Grand  Mere,  Que.  Born  at  Raton,  New 
Mexico,  Nov.  9th,  1895;  Educ.  McGill  Matric.  1914;  I.C.S.  course  in  ci\nl  & 
meeh.  engr'g.;  1912-13  (summers),  rodman  on  constrn  .  Laurentide  Paper  Co.,  Grand 
Mere,  Que.;  1914-17.  dftsman.  rodman  &  instr'man  with  above  company;  1917-19, 
overseas,  Can.  Engrs.,  «&  R.A.F.;  1919-20,  dftsman  and  instr'man,  and  from  Jan. 
1920  to  date.  asst.  field  engr.,  Laurentide  Paper  Co.,  Grand  Mere. 

References:  H.  O.  Keay,  J.  J.  O'SuUivan,  H.  E.  Bates.  C  R.  McCort.  E.  A.  Ryan. 

BORDEN— PERRY  ARCHIBALD,  of  Toronto,  Ont.  Born  at  Pugwash,  N.S.. 
July  2nd,  1887;  Educ,  B.Sc  (E.E.  with  Honours),  Queen's  Univ.,  1911.  Teacher 
of  elect'!  subjects  in  night  classes,  Toronto  Technical  High  School  since  1913.  Member, 
Amer.  Inst.  Elect'I  Engrs.  At  present  Secretary,  Toronto  Section;  1903-05,  ap'tice 
machinist,  Robb  Engr'g  Co.,  Amherst;  1906.  3  mos.  asst.  elect'n.,  Allis  Chalmers 
Bullock,  Montreal  &  2  mos.  shift  engr  in  power  plant,  Rhodes  Curry  &  Co.,  Amherst; 
1910-11.  asst.  to  engr.  m  charge  of  metering  devices,  Ontario  Power  Co.,  Niagara 
Falls;  1912  to  date,  engr.  in  charge  of  elect'l  meteï^  &  standards,  H.E.P.C.  Labora- 
tories, Toronto. 

References:  E.  B.  Merrill.  R.  B.  Young,  W.  P.  Dobson.  D.  M.  Fraser.  W.  D. 
Walcott,  L.  W.  Gill,  E.  T.  J.  Brandon. 

BRIDGES— ERNEST  TURNER,  of  Toronto,  Ont.  Born  at  Norton.  Suffolk. 
England.  May  1st,  1888;  Educ.  Framlingham  College,  England,  1904.  Evening 
Classes  in  mach.  design,  applied  mechanics,  steam  &  heat  engines,  Ipswich,  England, 
1905-10;  1904-07.  3  yrs.  ap'ticeship  with  Cocksedge  &  Co.,  Ipswich.  England;  1907-10, 
dfting  dept.,  Cocksedge  &  Co.,  on  design  of  mech.  engr'g  &  struct']  steel  work,  includ- 
ing mill  &  factory  bldgs.  &  bridge  con.strn  ;  1911-12.  dftsman  &  checker.  Oliver 
Chilled  Plow  Works,  Hamilton,  Ont.;  1912-15,  checker.  McGregor  &  Mclntyre. 
Toronto;  1915-19,  ch.  dftsman  with  above  firm,  on  struct'l  steel,  bridge  work  etc., 
and  from  1919  to  date,  ch.  engr.  for  same  firm. 

References:  F.  M.  Byam,  C.  B.  Hamilton,  Jr..  A.  R.  Robertson,  E.  M.  Proctor, 
W.  K.  Scott. 

BROPHY— GEORGE  PATRICK,  of  Ottawa.  Ont.  Born  at  Ottawa.  Sept. 
22nd.  1887;  Educ,  3  years  Applied  Science,  McGill  Univ.;  1909-10  (summer), 
hydrographer  under  C.  Chaloner,  precise  levelling  party,  P.W.D.  Canada;  1911, 
instr'man  and  asst.  engr.  under  F.  S.  Lazier,  res.  engr..  Campbellford,  Ont..  Trent 
Canal  constrn.,  1913-14.  dftsman  under  C.  R.  Coutlee.  Ottawa  River  Storage,  P.W.D. 
Canada;  1915.  asst.  to  res.  engr..  P.W.D.  Fort  Francis.  Ont.,  Part  time  in  full  charge; 
1915-16,  a.sst.  engr.  on  constrn.,  Big  Chaudière  Dam.  French  River,  Ont.;  1917, 
asst.  engr.,  under  S.  J.  Chapleau,  dist.  engr..  Upper  St.  Lawrence  River;  1918  to  date, 
asst.  to  S.  B.  Johnson,  hydrometric  engr.,  Ottawa  River  Storage,  P.W.D.  Canada. 

References:  C.  R.  Coutlee.  S.  J.  Chapleau,  S.  B.  Johnson,  E.  D.  Lafleur.  C 
Chaloner,  A.  DesRosiers.  A.  J.  Matheson,  M.  Murphy.  A.  Gray. 
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Ul'UW  ASH  N  All  I  AN  A  Ml.  Al.l'lllll).  «(  Torimtti,  Out  ll..rii  iit  ColMiurc. 
Olit..  Sri>l  •JNth.  IN71I;  l;<l«r  ,  II  A  So  ,  I  iiiv  nl  Toroiilo,  IHd.'.;  llMtKM.  m/liro  to 
K|>i<i||lil  A  Villi  Nimlriiii.l.  (>  I.  Survi-yutn.  Ti.riiiilii;  lim.'.-(»l.  ilflfiiiaii.  li'Villi-r  & 
trniuiiliiiiiii.  N  T  ('  Klv  ;  lmi7-IO.  iiriviilr  prnrlii-.'  I>  i,H  .  \Miililiiiu»i',  Y  T  ,  mirvi-y 
III  iiiiiiiiiu  I'liiliim:  IHli-M.  Willi  Spoiiilit  A  Vnii  Nuatruiil  on  pily  A  govt  «urvfy»; 
lll|7-:jll.  illliiiiiiiii  A  II  I.  S  ,  lli'iit  of  I'lililio  lliiiliwiiya,  (liitiirlo;  At  pment  U.I..»., 
IJupt.  u(  IVilillc  tliiiliwiiys,  Torolitu,  Out. 

Hpftr^nrnit  W.  A.  Mncl.riin,  O.  IlohiU'tg.  1'.  Glllcupip,  C.  II.  Youtn.  11  W.  D 
Armttroiis.  A.  L.  MnrLrMnmi. 


CAIKN8— IIAUUV  l.ISTKU,  o(  Sluuiimv.>n  Siuik  nom  ni  Jiilliurili.  Scot- 
land, July  3l«t,  IS87;  Kiluc,  lluiiilon  'IVchniciil  liihlituto  A  lloriot  W»tl  Collc(ir. 
K<linl>urgli;  lliai-<17,  iip'ticitl  to  Cluirlo»  Mnnii,  C  K  .  Dunilio;  IlKIMIll.  luwt.  with 
Citv  o(  llilinlmruli  .niirV  ilipl  ;  IIUO-IL'.  lopcm'r  A  iKlKiiinn  on  CPU  Imiilion: 
IIM^'-II.  ilflKlnnn  A  inalr'nmn.  C  I"  U  roiiBtrn  ;  Illl.VI'.i,  ovirmim.  Conim'nil  lloyill 
Kniir.  SiTvwl  in  Krnnrc  A  Uiii«ù:i  Also  indtriictor  in  mil.  fiiKr'it..  Newiirk  Truining 
Contre  during  IIIIS;  July  1020  to  diitc,  inntr'nmn,  C.P.ll.  conslrn. 

llrlrriMim:  W.  A.  Jiinics,  J.  C.  Hcid,  T.  C.  Mnonabl).  T.  C  Mnin,  II.  O.  Wynnc- 
nobcrta,  C.  E.  Joalyn. 


CHAPPELLE— JOSEPH  WALTER  SANDS,  of  Edmonton,  Alta.  Born  »t 
St.  John.  N.B.,  Jan.  24th.  ISS-I;  Educ.  Mining  Engr'g..  Queen's  Univcrmty,  lOKi; 
U)03.  rodinnn  on  constrn..  I'orllnnd  A  Uumford  Full»  Uy..  Miiinc.  l'  S  A.;  100-1. 
leveller  on  location.  Interniitionnl  Kly.  of  N.Ii.;  1004-05.  leveller,  location  surveys. 
T.C.Uy.,  F>«lericton,  N.B  ;  1905-07.  leveller,  dftsnmn.  transitnian  and  acting  engr.. 
in  charge  Transcontinental  Uy.  Surveys  in  Districts  I)  A  F.  St.  Boniface.  Man.; 
1907-011.  re»,  engr.  with  above  rly.:  1909-10.  engr'g  partner.  Caincron-Chnppello 
I.td  .  Contractor».  T.C.H..  Nipigon.  Ont  ;  1911-13.  asst.  engr.,  in  charge  of  constrn.. 
C.N.U  Main  line.  Entwistle.  Alta.;  1913-lfi.  constrn,  engr.  and  contrnctor  (or  rlys 
and  govt.,  including  grading,  concrete  and  bridge  constrn.;  1917-18.  insp'g  valuation 
engr.  of  985  miles  C.N.  A  Cî.T  R..  Alberta  lines  and  terminals  for  "The  Comm'n  of 
Inquirv  into  Ulys,  A  Transportation":  191S-19.  valuation  and  costs  in  constrn,  of 
coke  4  by-products  plant  for  Cîranby  Consolidated  Mining  A  Smelting  Co.  Ltd., 
Anyox,  B.C.;  1920  to  date,  asst,  engr.,  CNR.,  Edmonton, 

References:  C,  S,  Giowski,  Jr,,  W.  P.  Wilgar.  G,  Grant.  O,  F,  Richan,  E,  R. 
Millidge,  A,  W,  Haddow,  A.  M,  Macgillivray.  T,  W.  White,  J,  V,  Dillabough,  E.  K, 
Hall,  J,  A.  Moody. 


COCKBURN— ALBERT  EDWARD,  of  Niagara  Falls,  Ont.  Born  at  Kingston, 
Ont.,  March  11th.  1S97:  4  years  overseas,  38th  Bn,,  7  mos,  with  H  E.PC.  of  Ontario 
on  constrn.  at  Niagara  Falls,  and  at  present  junior  dftsman. 

References:  G.  H,  LowTy,  F.  W.  Clark.  A.  C,  D.  Blanchard.  N.  Malloch. 


COOPER— ASHTON  BURTON,  of  Toronto.  Ont.  Born  at  Bloomfield,  Ont,, 
Deo.  31st.  1883:  Educ,  B,S,  (E,E,),  Tufts  Univ..  1903:  1903-03.  testing  dept,. 
General  Electric  Co,,  Schenectady,  N,Y,;  1905-07,  Westinghouse  Co..  Pittsburg,  as 
res,  engr.  for  Dr.  F.  S.  Pearson;  1907-09,  asst.  elec,  engr..  in  charge  power  house 
elect'I  constrn..  Rio  de  Janeiro  Tramway  Light  &  Power.  Brazil:  1909-13.  engr,. 
Transformer  Sales  Dept,.  Gen,  Eiee.  Co,.  Schenectady,  N,Y*.;  1913-21.  transformer 
engr,.  Canadian  General  Electric  Co.  Ltd,,  Toronto,  In  charge  of  general  design  and 
sales  policy  for  power  transformers. 

References:  W.  A,  Bucke,  W.  P,  Dobson,  E.  T.  J.  Brandon,  P,  E.  Hart,  W, 
Maclacblan,  D.  M.  Fraser. 


COWAN— WILLIAM  RAE.  of  Toronto.  Ont.  Born  at  Hamilton.  Scotland. 
June  15th,  1898;  1st  year  student.  Applied  Science,  U^niv.  of  Toronto:  1914-16. 
asst,  to  res,  engr,  on  constrn,  of  mech,  filtration  plant  on  Toronto  Island  for  City  of 
Toronto:  1917  (July-Dec),  res,  engr.  on  constrn.  mech,  filtration  plant.  Town  of 
Oshawa.  Ont.:  1918  (Jan, -Nov,"),  insp'r  on  aeroplane  engine  manufacture.  Imperial 
^Iunitions  Board;  1919  (May-Oct,).  instr'man.  Toronto  Harbour  Comm'n,;  1920 
(July-Oct,),  dftsman.  National  Iron  Corpn,,  Toronto. 

References:  W.  Gore,  W.  Storrie,  T.  R.  Loudon,  P,  J.  Duff,  G.  T,  Clark.  P. 
Gillespie, 


CUMBERFORD— JAMES,  of  Amherst,  N.S.  Born  at  Wishaw.  Scotland, 
July  12th.  1876;  Educ.  Technical  classes  (evenings).  1st  class  Colliery  Mgr's  Cert.. 
1902:  5  years  underground  mgr.  in  Scotland:  5  yearè  asst.  mining  engr  &  7  years 
chief  mining  engr.  at  Minas  Schwager.  Coronel.  Chile:  Intends  taking  up  consltg. 
work,  specializing  in  coal,  thin  seams,  coal  cutting  &  conveying. 

References:  D.  W,  Robb.  A,  G,  Robb,  G,  E.  Newill,  I,  P,  MacNab,  J.  H,  Winfield. 


CUMMINGS— JOHN,  of  Kelowna,  N.C.  Born  at  Roshbury.  North'd,  En- 
gland, Jan.  6th.  1885:  Educ.  Engr'g  Lectures.  Edinburgh  Univ..  1901-04.  Assoc 
Member  Inst,  CE,.  London.  England  (by  exam,).  190S:  1904-07.  3  yrs  arti.'led  pupil 
to  C.  F.  Murphy.  A,M.I,(3,E,;  1907,  asst,  engr,  on  staff  of  Sir  James  Mansorgh,  on 
constrn,  of  Tynemouth  Waterworks:  1909,  leveller,  C,N,R.  survey  party  in  Sask.; 
1  year.  asst.  engr.  Federated  Malay  States  Rly.  Resigned  owing  to  ill  health:  Returned 
to  Canada,  Worked  as  instr'man.  CNR,  &  C.PR,;  1914-16.  asst,  engr,  under 
Chinese  Go-i-t,  on  constrn,  of  Canton  Hankow  Rly,  Design  A  constrn,  of  concrete 
structures,  bridge  piers,  arches,  etc  :  1916-18,  overseas.  Lieut,.  Can.  Engrs..  Discharged 
Dec,  1918  medically  unfit.     Since  then  under  treatment  and  at  present  not  employed. 

References:  C  N.  Mitchell,  Jr.,  T.  W.  Clarke,  N.  Wilson,  F.  J,  Delaute,  F.  W. 
Groves. 


CDRHING  WILLI  \M    WIIi:i,\V,    .,f    nun,ill.,n.    Or,t       R.,rn    »(    Knltim.re. 

Mil  .  U,-   ■  I             I                                                              ■-.■„. 

I«»cluri.».    '  r 
of  liriilv 

Clevclnn.l,   IJI  ■.     Ill    111,     V. 

Hly  :  IIKKV-iKi,  I  1    en«r  ,  on 

onfceol  Thi.  It.  ..oil  Co  ;  Idl' 

Work»   Co     Lid.  a.iluiliim    the   diniiKn    .,(    .;                                         r    ii.'i'.  iiM-    I, rj. )»>••; 

191711).  overBcii»,  Cim    Knira  ;  KlMi  lo  dati-  •  nman,  «wl  in  charge 


of  bridge  dept..  The  Hamilton  Hrirlgr  Work^  * 


M'l 


Refcrencca:  U.  K.  Palmer.  J 
Milne. 


A    McFarlant.  C.  H.  Mam,  E.  H.  Darlint,  W.  O. 


DAVIE8— VERNON  RUSSELL,  of  Three  Rivera.  Que  Born  at  HhefKeUl, 
England,  Feb  27th.  IHIKI;  ICduc  .  B  Sc  .  Mc(;ill  Univ..  1020;  Hummer»  Ittl.l  A  14, 
rodman  A  instr'inan.  Lake  of  the  Woixl»  WBt<mhr.d  Hurvey;  lUI.'i  («ummrr).  obaCTVirr, 
triangulation.  Maine— New  Brunswick  lldy  :  1920  to  date,  junior  a«»t.,  Kl.  Maurice 
l,umber  Co.,  Three  Rivers,  on  constrn.  of  pulp  A  paper  mill. 

References:  E,  E,  Brydone-Jack,  E,  Brown,  IL  M.  MacKay,  J.  L.  Rannie, 
T,  M,  Montague,  J.  W,  Dorsey, 

DELAPOUTE— A.VTOI.NE  VALENTINE,  of  Toronto.  Ont  Bom  at  Toronto, 
July  24th.  1KK9:  Educ  .  B  A  Sc  .  Univ,  of  Toronto.  1910;  Fellownhin  at  Univ  of 
Toronto:  Research  work  at  Experimental  Station  of  Prov.  Board  of  Health  of  Ontario, 
and  from  1013  to  date  in  charge  of  same. 

References:  F,  A,  Dallyn.  P,  Gillespie,  H.  E.  T.  Haultain,  G.  H,  Fcrcuaon, 
R.  O,  Wynne-Roberta. 

DENNIS— EARLE  MU.NRO.  of  Ottawa,  Ont,  Bom  at  Holbrook.  Ont., 
Jan.  2«th.  1883:  Educ.  BSc.  Queen's  Univ..  1904,  D,L,8.,  1908;  1904-12  (with 
exceptions  noted  below),  in  office  of  the  Surveyor  General,  Ottawa;  Dec,  190,VApr. 
IflOti.  asst  to  U  W,  Cantley.  D.L.S,.  surveying  in  Alta.;  1907  (May-Dec),  aaet.  to 
E.  W.  Hubbell.  D,L,S,.  on  insp.  surveys  A  resurveys  in  Sask.;  1912  to  date,  aaet. 
chief  of  a  divn.  in  the  topog'l  survey  branch,  Dept.  of  the  Interior,  Ottawa. 

References:  G.  H.  Herriot,  P.  E.  Palmer,  E.  F.  Browne,  G.  C.  Cowpcr,  W.  C.  Way. 

DIXON— LEON— SNELL.  of  Mattawa,  Ont.  Born  at  Medford  Center,  Mc. 
USA,  June  13th.  1886;  Educ.  B,S.  (M.E).  Maine  University.  1908;  1909-10. 
mise  bldg,  constrn,,  as  material  man  or  engr.  ,for  different  firms;  1911-12,  insp'r  & 
chief  of  party.  Cape  Cod  Constrn.  Co,,  Buzzards  Bay,  Ma,ss,,  canal  constrn.,  etc., 
1912,  transitman  for  H,  S.  Ferguson,  New  Y'ork  City,  topog'l  surveys;  1912-13. 
transitmnn.  topog'l  surveys.  Great  Northern  Paper  Co..  Bangor.  Me.;  1913.  bldg. 
dftsman.  General  Electric  Co..  bldg.  dept..  West  Lj-nn.  Mass  :  191.3-15.  engr'g  dfts- 
man. Eastern  Mfg.  Co..  Bangor.  Me.,  design  A  constrn..  paper,  pulp  A  saw  mUls; 
1915-17.  chief  dftsman,  &  1917-18,  asst.  mech.  supt,  with  above  firm;  1918  (Mar,- 
June),  supervising  engr,,  constrn,  divn,,  U,S.  Army,  Jeffersonville.  Indiana;  1918 
(June-Dec),  production  engr,,  mech,  dept.,  constrn  &  Mtce.,  &  Dec.  1918  to  Mar. 
1920,  chief  dftsman,  design  and  constrn..  Eastern  Mfg.  Co.,  Bangor,  Me.;  March  1920 
to  date,  prin,  asst,  engr,,  Riorden  Co.  Ltd,,  Mattawa,  Ont. 

References:  G,  L,  Freeman,  S,  Wang,  A,  K.  Grimmer,  B.  H.  Cripps,  F.  O.  White, 
J,  E,  Pringle,  J.  A,  E.  Beauchemin, 

DRAPER— GEORGE  COLLIER,  of  Montreal.  Que,  Born  at  Toronto.  Ont,. 
Dec,  22nd.  1890;  Educ.  BSc.  McGill  Univ..  1914;  1911-12-13  (summers)  dftsman. 
Dominion  Bridge  Co  ;  1914-15,  dftsman,  St.  Lawrence  Bridge  Co,,  Ltd,;  1915  (May- 
July),  asst.  engr.  and  later  engr,  in  charge  of  constrn,  of  T,N.T.  Plant,  Canadian 
Expteives  Ltd  ,  Beloeil;  1916  (June-Sept,),  asst,  mech.  supt-.  and  to  July  1917, 
res.  engr,,  with  above  at  Nobel.  Ont,;  1917-19.  overseas.  R.F.C:  1919  (May-Dec), 
engr.  in  charge  of  power  testing.  Canadian  Explosives  Ltd.,  Beloeil;  Dec  1919  to 
date,  res,  engr,  with  above  at  Brownsburg,  Que. 


References:  H.  M,  MacKay,  E,  Brown,  D. 
McEwen,  R.  A.  Ross,  J.  C,  Day. 


C.  Tennant.  E.  C.  Kerrigan,  A.  B. 


DUNNT: — HUGH  JOSEPH,  of  Ottawa,  Ont,  Born  at  Ottawa,  Oct  11th,  1881; 
Educ.  Senior  Matric.  and  special  course  in  math,  and  sur-veving;  1904,  computer, 
dftsman,  etc.  Geodetic  Levelling  Staff,  P,W,D.,  Ottawa:  1907,  first  asst..  Geodetic 
Levelling  Staff  and  continuously  engaged  in  this  work  to  date.  In  1914  had  charge 
of  same. 

References:  E.  D.  Lafleur,  C  Chaloner,  A.  St,  Laurent,  S.  J.  Chapleau,  C  R. 
Coutlee,  A,  J.  Grant, 

EDWARDS— NORMAN  ISAAC  EVANS,  of  St.  Lambert,  (Jue.  Bom  at 
London,  England,  Dec,  Ist,  1891;  Educ,  The  Pol>-technic  Regent  St„  London, 
England.  1904-09;  1909-12,  ap'ticc  with  Y'arrow  &  Co,,  Engrs.  &  Shipbldrs.,  Glasgow; 
1913,  dftsman.  American  Locomotive  Co,,  Montreal:  1913-15  ,dftsman  on  design  of 
frogs  &  switches.  C.PR,;  1913-20.  engr.  with  Royal  Navy;  At  present,  dftsman 
on  design  of  frogs  &  switches  etc,,  C.P,R. 

References:  J.  M.  Fairbairn,  J.  W.  Orrock,  J,  E.  Armstrong,  P.  B.  Motley, 
A,  R.  Ketterson,  W.  J.  McAllister. 

ELLIS — JOHN  ATTWILL.  of  Moncton,  N.B.  Born  at  Arbroath,  Scotbind, 
Oct.  15th,  1882;  Educ,  Associate.  City  &  Guilds  Central  Technical  College,  London, 
England,  1902:  1903-04.  pupil.  Great  Northern  Piccadilly  &  Brompton  (Tube)  Rly., 
London;  1904-05.  pupil  asst..  surveving  staff.  Great  Northern  Ry.,  London.  England; 
1905  (May-Sept.),  asst..  signal  engrs  staff.  G.N.R.,  London;  1905-10,  sub.  dist. 
officer,  mtce  &  constrn..  Oudh  &  Rohilkhand  Rly..  India;  1911-12.  leveller,  C.N.R.; 
1912  (Apr.-Juni).  transitman.  location.  C.P.R.:  1912-15.  res.  engr..  constrn..  C.P.R.; 
1915-18.  asst.  engr.  constrn..  Can.  Govt,  Rlys,;  1918  to  date,  office  engr,,  C.N,R., 
Moncton. 

References:  C.  B.  Brown,  A.  F.  Stewart,  W.  A.  DuS,  F.  B.  Tapley,  D.  Hillman 
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ENGEL— NATHAN  LOUIS,  of  Montrpal,  Que.  Born  at  Montreal.  Nov.  23rd. 
1883;  Educ.  B.Sc,  McGiil  Univ..  1907;  1904-05  (sunimera),  electrical  install'nfl  with 
Sayer  Electric  Co.  &  Garth  Co.;  1906  (summer),  switchboard  operation  &  motor 
testing  C.P.R.  Angus  Shops;  1907-08,  designing  tel.  switchichboards,  Northern 
Electric  Co.;  1908-12.  asst.  to  chief  engr.,  Saraguay  Electric  &  Water  Co.  In  1911 
with  consltg.  engr.,  designed  and  supervised  the  elect'l  install'n  at  Bordeaux  Jail, 
Montreal;  1912  to  date  with  Montreal  Public  Service  Corpn.  as  follows:;  1912-18. 
in  charge  of  the  elect'l  distribution  system  and  water  works  system,  and  from  1918 
to  date,  as  above  and  assumed  charge  of  the  company's  new  business  dept. 

References:  K.  B.  Thornton,  J.  M.  Robertson,  T.  W.  Lesage,  L.  A.  Herdt,  R.  A. 
Ross,  F.  C.  Labcrge,  G.  R.  MacLeod,  J.  E.  Blanchard. 


FARNSWORTH— RAYMOND,  H..  of  East  Angus,  Que.  Born  at  Elanders. 
Que.,  Sept.  13th,  1?93;  Educ,  B.Sc.  Queen's  Univ.,  1916.  Post  graduate  work, 
London  University,  1919;  1913  (summer),  constrn.  work  Kingston  Locomotive  Works, 
and  D.L.S.  work  in  Northern  Ontario;  1914-19,  overseas,  Can.  Engrs.;  Nov.  1919  to 
date,  engr'g  office,  Brompton  Pulp  &  Paper  Co.,  East  Angus,  Que.,  on  constrn  design 
<fe  detail,  and  gen.  mill  mtce. 

References:  F.  O.  White,  J.  A.  Dicknson,  J.  O'Neill,  W.  P.  Wilgar,  A.  Macphail. 
W.  L.  Malcolm. 


FINNEMORE— HAROLD  FORSYTH,  of  Moncton,  N.B.  Born  at  Chicago, 
III,  March  18th.  1893;  Educ,  B.Sc,  Queen's  Univ.,  1917;  March  1918  to  date, 
dftsman.,  C.N.R.,  Moncton. 

References:  R.  G.  Gage,  S.  B.  Wass,  F.  B.  Fripp,  H.  J.  Grudge,  W. A.  Duff,  M.J. 
Murphy. 

FLEMING— ROBERT,  of  Toronto.  Ont.  Born  at  Broughty  Ferry,  Scotland. 
March  29th.  1883;  Educ,  Fettes  College.  Edinburgh;  1  year  architecture  and  4  yrs 
pupilage  with  James  Barron,  M.I.C.E.,  Aberdeen.  Harbour  work,  mostly  in  north 
of  Scotland.  Also  drainage,  water  works  &  bridges;  1905-06,  instr'man.  C.P.R. ;  1907- 
08.  double-tracking.  Smiths  Falls  to  Montreal;  1909-10,  recon.  &  location,  Algoma 
Central  surveys;  1911,  formed  firm  of  Fleming  &  Costello,  built  5  miles  Algoma 
Central;  1912.  contract  on  Algoma  Eastern;  1913.  contract  (TomUnson  &  Fleming), 
13  miles  double  tracking,  C.P.R.;  1914-15,  built  dyke  over  Indian  Bay  for  Greater 
Winnipeg  Water  District.  W.  G.  Chace,  ch.  engr.  ;  1915-19.  overseas.  Infantry,  Pioneers 
&  Rly.  Troops;  1919,  joined  firm  of  J.  &  L.  M.  Wood,  Financial  Agents,  formed  firm 
of  Wood,  Fleming  &  Co..  Financial  Agents  &  Contractors. 

References;  W.  G.  Chace.  A.  C.  D.  Blanchard,  C.  W.  P,  Ramsey,  D.  Hillman, 
M.  V.  Sauer,  R.  S.  McCormick. 


GOUGH— JOHN  BERNARD,  of  Grand  Mere,  Que.  Born  at  Liverpool. 
England,  April  lOth.  1884;  Educ.  Liverpool  College.  1H95-I900.  Evening  Tech. 
Classes,  1900-05.  L.  Univ.  Extension  Lectures.  Ifl0.">-(>S.  Lecturee  in  mach.  drawing 
etc...  Liverpool  Evening  Technical  Schools,  1905-08;  1900-03,  ap'tine.  Arrowsmith, 
Sinclair  Eng.  Co.,  Engrs.;  1903-06.  dftsman,  1900-OS.  designer,  Hele-Shaw  Clutch 
Co.,  Liverpool;  1908-10,  dftsman.  Angus  Shops,  C.P.R.;  191012.  designer,  power 
house  design,  Shawinigan  Water  Co.,  Montreal;  1912.  designer.  Jeffrey  Mfg.  Co., 
Montreal.  Conveyors;  1912-14,  designer  &  checker.  Dominion  Bridge  Co..  Lacbine. 
Crane.'!,  sluice  gates  &  mech.  bridges;  1914,  chief  dftsman  with  above  company; 
1915-18,  chief  dftsman,  factory  bldgs.  &  chem.  equipment,  Canadian  Electro  Products 
&  American  Electro  Products  Cos..  Shawinigan  Falls,  Que.  (Subsidary  of  Shawinigan 
Water  &  Power  Co.);  1918  to  date,  chief  dftsman,  factory  bldgs,  &  mech.  eqmpment 
for  manufacturing  pulp  &  paper,  Laurentide  Co.,  Grand  Mere. 

References:  J.  C.  Smith.  H.  H.  Vaughan,  G.  H.  Duggan,  H.  0.  Keay,  8.  Bvenning- 
sen,  D.  C.  Tcnnant. 


GRAY— FRANCIS  WILLIAM,  of  Stc  Anne  de  Bellevuc.  Que.  Born  at 
Hoyland  Nether.  South  Yorkshire.  England,  April  1.5th,  1877;  Educ.  3  yrs.  short 
course  in  mining  engr'g.,  Univ.  of  Sheffield.  1897-99.  Night  classes  and  private 
study.  Member,  Inst,  of  Mining  Engrs.;  1891-1904,  pupil  under  G.  B.  Walker, 
mining  engr.,  Wharncliffe  Silkstone  Colheries.  At  same  time  attending  mining 
classes;  1900-04,  responsible  charge  of  all  colliery  plans  and  surveys  for  two  indepen- 
dent collieries  (Wharncliffe  Silkstone  &  Lidgett)  while  employed  with  Walker  & 
Hardwick,  Consltg  Mining  Engrs-  &  Surveyors,  Sheffield;  Also  taught  surveying 
at  Short  Course  Classes  at  Sheffield  Univ.  under  Prof.  Hardwick;  1904-18,  gen. 
executive  asst.  in  office  of  general  manager.  Dominion  Coal  Co..  work  partly  clerical 
and  partly  technical;  1918-19.  asst.  to  près.  Nova  Scotia  Steel  Co.;  At  present  Editor 
of  "Canadian  Mining  Journal"  and  "Iron  &  Steel  of  Canada." 

References:  G.  H.  Duggan.  D.  H.  McDougall,  G.  D.  Macdougall,  C.  M.  Odell, 
M.  J.  Butler,  D.  Morrison,  J.  S.  Whyte. 


GRIGG— CHARLES  DUNCAN,  of  Windsor.  Ont.  Born  at  Toronto,  Ont., 
Aug.  1st,  1891;  Educ.  Tech.  High  School,  2  yrs-,  I.C.S..  Home  Study;  1912-14,  rodman. 
record-man  &  dftsman.  C.P.R..  London.  Ont.;  1914-15,  instr'man.  C.P.R.;  1915-19. 
overseas;  1919  (Apr. -July),  instr'man,  Capreol  divn.,  July  1919  to  Jan.  1920.  res. 
engr-,  Ottawa  divn.,  C.N.R.;  1920  (Mar.-Nov.),  res.  engr.  for  W.  J.  Miller,  C.  E. 
&  Surveyor,  Detroit.  Mich.;  At  present  instr'man  with  H.  W.  Fattersou,  town  engr., 
Walkerville  &  Ford  City. 

References:  C.  E.  White.  T.  E.  A,  Hall,  W.  A.  Ewing,  G.  P.  MacLaren.  C.  R. 
McColl. 


FORTIN— EDMOND,  of  Sudbury,  Ont.  Born  at  Sudbury.  Oct.  14th.  1897; 
Educ.  I.C.S.:  1913  (Feb.-May),  on  hydro  survey,  Onaping,  Ont.;  1913  (May-Dec). 
Rodman,  C.P.R.;  1914  (Jan. -June),  rodman  &  recorder,  hydro  survey.  International 
NiekelCo.:  1914  (June-Dec)  &  1915  (March-June),  rodman,  C.P.R.;  1915-19,  overseas, 
pilot  officer,  R.A.F.;  1920  to  date,  transitman  on  layout  &  constrn.  of  reinforced 
concrete  bridges  &  gen'l  rly.  mtce.,  C.P.R. 

References:  S.  B.  McConnell.  J.  R.  Caswell,  T.  B.  Ballantvne,  W.  O.  Cudworth, 
E.  R.  Clarke,  R.  A.  Girouard. 

FRASER— ARTHUR,  of  Calgary,  Alta.  Born  at  Aberdeen,  Scotland,  March 
30th,  1871;  Educ.  Diploma.  Royal  Indian  Engr'g  College,  Cooper  Hill.  1S96.  Post 
grad.  course  in  munie,  engr'g  &  docks  &  hbrs.,  Univ.  of  London,  1919;  1890-99, 
road  drainage  work  in  Ceylon  for  Onnah  Coffee  Co.;  1900-01,  served  in  South  African 
war;  1902-04,  surveys,  estimates  &  plans  for  large  sewage  project  in  St.  Petersburg. 
Russia  under  Hon.  R.  C.  Parsons,  M.I.C.E..  Consltg.  Engr.,  London.  England; 
1907-09.  dftsman  &  asst.  on  constrn.,  Citv  Engr's  Dept.,  Edmonton;  1909-10,  dftsman 
&  instr'man  on  constrn.,  G.T.P.  Ry.;  1910,  asst.  to  L.  T.  Bray.  D.L.S,:  1911,  asst. 
engr.  on  sewerage  &  water  works  constrn..  town  of  Camrose.  Alta.,  for  Maxwell  & 
Gregory.  Consltg.  Engrs..  Vancouver;  1912.  asst.  to  D.  F  McEwen,  D.L.S..  in  charge 
of  party  on  twnshp.  subdivn.;  1913-14,  asst-  to  Harrison  m  Ponton.  D.L.S.  &  Engrs.. 
surveying  mining  claims  &  oil  leases;  1914-19,  overseas,  (I^an.  Engrs.  &  R.A.F.; 
1920  to  date,  engr'g  clerk,  topog'l  surveys  branch,  Dept.  of  the  Interior,  Calgary. 

Reference.s:  G.  E.  Bell,  L.  T.  Bray,  A.  W.  Haddow.  C.  J.  Mackenzie.  C.  Ewart, 
M.  A.  Maxwell,  H.  E.  Read. 

FULTON— WILLIAM  J.,  of  Walkerville.  Ont.  Born  at  Oakville.  Ont..  July 
4th.  1892;  Educ,  B.A.Sc.  (Honours),  Univ.  of  Toronto,  1915;  O.L.S.  Cert.;  Summers 
1910-14,  with  Abrey  &  Co..  O.L.S..  as  instr'man,  dftsman  &  in  charge  of  subdivision 
work;  1915-16,  chief  asst.  on  city  surveys  with  above  firm;  1917-18,  insp'r  &  asst. 
chief  insp'r.,  Imp.  Munitions  Board  &  Aeronautic  Inspection  Directorate;  1919-20, 
chief  insp'r  &  dept.  foreman.  Goodyear  Tire  &  Rubber  Co.;  Oct.  1920.  surveys, 
Dept.  of  Public  Highwaj^s,  Ont.;  At  present  asst.  engr.,  Morris  Knowles,  Ltd., 
Windsor,  Ont. 

References:  C.  E.  Handerson,  J.  B.  C.  Keith,  J.  E.  Hollaman,  J.  E.  Porter,  C.  R. 
McCort,  E.  V.  Deverall. 


GALEA— ARTHUR  FREDERICK,  of  Toronto.  Ont.  Born  at  Valletta.  Malta. 
June  12th,  1877;  Educ,  Architect  &  Land  Surveyor.  Malta  University.  1900;  1900-11. 
private  practice.  Malta.  Executed  numerous  bldgs..  in  charge  of  engr'g  as  well 
as  arch'l  part  of  w^ork;  1911-13,  dfting  &  prelim  estimates  under  H.  K.  Wicksteed. 
C.N.R.;  1913-date,  with  H.E.P.C.  of  Ontario  on  design  of  transformer  stations. 
power  houses  etc  Arch'tl,  constructional  &  struct'l  designs  and  at  present  struct'! 
steel  designer. 

References:  J.  McNiven,  F.  B.  Goedike,  J.  C.  N.  B.  Krumm,  H.  V.  Armstrong, 
H.  Wykes,  E.  E.  Wells,  H.  K.  Wicksteed. 


HALL—WALTER  ELTEN  LOGAN,  of  Hantsport,  N.S.  Born  at  Sheet 
Harbor.  N.S..  Feb.  I3ih.  1886;  Educ.  1  term  Dalhousie  Univ.,  Corres.  &  home  study; 
1910-12,  underground  official,  coal  mining.  Dominion  Coal  Co.,  Glace  Bay,  N.S.;  1912- 
13.  transitman  in  charge  of  party,  Dom.  Coal  Co.;  1913.  manager's  cert.,  coal  mining 
operations;  191.3-14.  asst.  engr..  town  of  Glace  Bay;  1914,  private  contracting,  constrn. 
water  works,  concrete,  etc;  1915.  overseas.  Lieut.;  1917-19.  engr.  in  charge  of  laj"out, 
Bye-product  &  Coke  Plant  (Koppers);  At  present  divn.  engr.,  Prov.  Highways 
Broad,  Nova  Scotia. 

References:  H.  Donkin,  J.  W.  Roland,  J.  E.  Belliveau,  D.  Morrison,  C.  A.  Mac- 
Nearney,  R.  W.  McColough,  H.  F.  Laurence. 


HARVEY— CHARLES,  of  Temiskaming,  Que.  Born  at  Cummingsville, 
Ont..  May  5th,  1874;  Educ.  B.A.Sc.  Univ.  of  Toronto.  1901.  D.L.S.,  B.C.L.S.; 
1900,  res.  engr.  on  constrn.  C.N.R.;  1901-02.  asst.  on  D.L.S.  govt,  surveys;  1903,  in 
full  charge  of  party  on  D.  L.  survey  work;  1904  to  date  (with  exception  of  overseas 
service,  1917-18)  private  practice,  civil  engr'g  and  survej-ing.  Kelowna,  B.C.,  Chief 
engr-,  Okanagan  Power  &  Development  Co.  and  many  other  undertakings;  At 
present  insp'r  of  bldg.  constrn..  Riorden  Co.,  Temiskaming.  Que. 


References:  F.  W.  Groves,  R.  A.  Girouard,  E. 
Puiser. 


R.  Gray.  J.  E.  Pringle.  R.  C. 


HAY— ADAM,  of  Toronto,  Ont.  Born  at  Aberdeen,  Scotland.  Dec.  25th,  1883; 
Educ,  Robert  Gordon's  College,  Aberdeen,  Ap'tice  dftsman  with  Messrs.  I.  M. 
Henderson  &  Co.,  Engrs.,  Aberdeen;  Dftsman,  Messrs,  Vicker  Sons  &  Maxim  Ltd.. 
London,  England;  190S-I1.  designing  dftsman.  Dominion  Bridge  Co..  Montreal; 
1911  (Jan. -Nov.).  on  design  of  power  house.  Shawinigan  Water  &  Power  Co..  Montreal; 
1911-13.  plant  constrn.  engr..  Canada  Car  &  Foundry  Co..  Montreal;  1913  (Feb.- 
Aug.),  asst.  bridge  engr..  The  Lake  Erie  Northern  Rly.,  Brantford,  Ont.;  1913-16, 
nn  design  and  ï}-^  years  in  charge  of  constrn.  &  inspection.  Bloor  St.  Viaduct,  Works 
Dept..  City  of  Toronto;  1916-18,  with  F.  G.'Engholm.  C.E..  Toronto,  as  res.  engr. 
on  reinforced  concrete  structures,  and  preparing  plans  for  bridges.  1918  (July-Dec), 
checker  in  dfting  dept.,  Canadian  Aeroplanes  Ltd.;  1918  to  date,  on  design  of  bridges 
&  culverts,  engr'g  dept.,  Ontario  Public  Highways. 

References:  T.  Taylor,  F.  G.  Engholm,  J.  M.  M.  Greig.  W.  A.  McLean.  G. 
Hogarth,  H.  W.  D.  Armstrong. 


HILL— SHERWOOD  NORMAN,  of  Ottawa,  Ont.  Born  at  London.  Ont.. 
March  22nd,  1881;  Educ,  Grad.  Mining  Engr'g.,  S.P.S.,  1904.  CE.  1914,  Univ.  of 
Toronto;  1901  &  02  (summers),  railroad  constrn.,  Ontario  Land  Surveys;  1903  (sum- 
mer), roadways  dept..  city  engr's  staff,  Toronto:  1904  to  date,  with  Topog'l  Surveys, 
Dept.  of  the  Interior,  Ottawa,  as  follows,  1901-08,  examinations  &  checking  D.L. 
Surveys,  1908  to  date,  asst.  chief  of  divn.  of  surveys  examination  branch. 

References:  G.  H.  Heriott,  C.  Rinfret,  F.  V  Seibert.  P.  E.  Palmer,  G.  C.  Cowper. 
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IlOl.l.ANn— EHNKHT   JAMIvM,   „(    l.ln.." •       H- '    I—     1i.,.l. 

Kuillnii.l.  .Inly  aotli.  ISSI;  Kiluf  .  3  ym   llri«lil 
I'upil  (iir  :i  yrn   uikIit  II    V   ('mwfurlli  Sniilli.   \ 

I"«ri«h.  .Su»i.«.  l:iiKl«n.l.  lm»l-07.  niat    t<i  II.  \     i   .  ......    ...  

to  »lM)Vr;  lUIJ  (  Miirrli-Juiir).  wwl.  city  nigr  .  Kitrtirnrr.  tint  :  UtiJ  (Jiini'-^witl  t, 
naît,  city  cimr ,  (mkIj-Ii,  Ont  ;  ttH'.'-IO.  city  cimr  Curliili.  Ont  :  1111(1-17.  priMitn 
iirftolior,  Munio.  work:  11)17-11).  cunstrn.  ongr.,  Intcrnatioiinl  Ilnrvmtrr  Co.,  Hainiltun 
Worlu,  (jnt  :  Mitrrh  IU2()  to  datr,  uit  dMi(ning  rnir,  Toronto  Harbour  Commiiaion. 

Krfcrcnrm:  J    fi    E.  Wainwriglil.  G.  T.  rinrk,  11    A.  Ooldinan.  N.  D    Wiliuin. 
I.  F.  Williii',  II.  I>.  llcywood,  J.  Mack. 


HOPE— CHARUCS  VINCENT,  of  Iduy,  Alt»  Born  at  Wclton,  Lincolnahirc. 
Enslund,  June  30tli.  1870:  E>lur  ,  drnril  Senior.  181)1):  1008-11.  rodninn,  coiuitr 
A  locatiiin.  C.N  U  :  IVc  lllll)-Miir  1011,  Irimmtnmn  tor  LU.  Oril.  1)1, .S.;  1010 
(July-Nov.)  A  H)II-U.  nwit  cngr  .  C  N  It  .  11)11  (Miiy-Dcc),  clmrgi-  o(  Hold  work, 
concrclo  arch  hritlKCi*.  C^ily  of  Cnlgary;  1017-lS.  ovcmcna,  cnliatcd  (w  Rapper,  rec'd 
oomni'n.  Jan.  1018:  May  1010  to  date,  res.  cnsr..  C  N.K. 

Hofcrcncca:  11  A.  Oison,  \V.  Burns,  E.  K.  Hall.  W.  Walkdcn.  W.  S.  H.  Hulton, 
E.  F.  I'ullon. 


HUGHSON— JOHN  WARD,  of  Ottawa,  Ont.  Born  at  Albany,  N.Y.,  U.S.A.. 
Oct.  5th.  ISOO:  Educ  ,  B  Sc.  (Mcch.  Engr.),  McGill  Univ.,  1012:  1012-10.  with  Gillmor 
A  Hughsou.  Ltd.  Hull.  tjuo.  :  li)ll>-lS.  overseas,  Capt.,  Can.  Forestry  Corps:  1018-10, 
engr  in  chiirge  of  Tidewater  Paper  Mills,  Brooklyn,  N.Y. ;  May  1920  to  date,  with 
the  Montreal  Kngr's  Co.,  Ltd. 

References:  J.  B.  McRae.  G.  G.  Gale,  D.  H.  Nelles,  F.  E.  Bronaon.  C.  R,  Coutlee, 
R.  O.  Sweety. 


HYSI.OP— JAMES,  of  Toronto.  Ont.  Born  at  Castle  Douslas.  Scotland. 
.May  24th.  1870:  Educ.  Heriot  Watt  College.  Edinburgh:  Member  Western  Society 
of  Ëuiirs..  Chicago:  1SS5-1S90,  ap'tice  machinist,  Dumfries  Iron  Works,  Scotland: 
1S94,  dftsman.  Grant  Locomotive  Works,  Chicago:  ISO.'^-O?,  dftsman.  Whiting 
Foundry  Eouipment  Co.;  1807-1912,  designing  engr ,  in  charge  of  dfting  room: 
1913-20,  with  Greater  Winnipeg  Water  District  as  follows,  191,3-18.  mech.  engr  , 
1918-19,  designing  engr.,  1919-20,  mech.  engr.:  1920  to  date,  with  Kerry  &  Chace, 
Toronto. 

References:  W.  G.  Chace,  M.  V.  Sauer,  G.  F,  Richan,  J.  .Armstrong,  D.  L.  McLean, 
H.  R.  McClymont, 


JOSLIN— JAMES  ALEXANDER,  of  Toronto,  Ont.  Born  at  Boihill-on-Sea, 
Sussex,  England,  Oct.  24th.  1S93:  Educ,  Struct'l  dfting,  I.C.S.  Struct'l  design.  Central 
Technical  School.  Toronto.  Home  study:  1913-14,  1  year  shop  experience.  Dominion 
Bridge  Co..  Toronto;  1916  (6  mos.l.  dftsman  on  constrn..  The  R.  Simpson  Co.  Lt., 
Toronto:  1917-19,  struct'l  detailer,  and  1919  to  date,  struct'l  checker  and  squad 
leader.  Dominion  Bridge  Co.,  Toronto. 

References:  E.  S.  Mattice,  G.  E.  E\-ans,  W.  W.  Gunn,  J.  W.  Smith.  E.  V,  DeveraJI. 
J.  G.  Jack. 


KENNEDY— HENRY  GEORGE,  of  Gowganda,  Ont.  Born  at  Moose  Jaw, 
Sask.,  Jan.  15th,  1SS4;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1911:  1904-08,  course  in 
mining,  Univ.  of  Toronto:  1903-04,  practical  course,  elec.  engr'g..  Can.  General  Elec. 
Co.,  Peterboro:  1909-10.  surveyor  *  engr.  for  Silvestld  A  Mann  Mine.  Gowganda: 
1911-12.  asst.  surveyor,  O'Brien  Mine,  Cobalt:  1912-15,  res.  engr..  Cobalt  Lake  Mining 
Co.,  Cobalt;  1915-lS,  mgr..  Pas  Consolidated  Mines,  Winnipeg  &  engr..  Rex  Mine, 
Herb  Lake.  Man.;  191S-20,  surveyor,  O'Brien  Mine,  Cobalt;  march  1920  to  date, 
gen.  supt..  Miller  Lake  O'Brien  Mine,  Gowganda,  Ont. 

References:  C.  H.  Mitchell,  H.  E.  T.  Haultain,  A.  D.  Campbell,  J.  A.  Eeid, 
H.  W.  Sutcliffe. 


KENNEDY— HOWARD,  of  Dunrobin,  Ont.  Born  at  Dunrobin,  May  3Ist 
1892:  Educ,  B.Sc,  McGill  Univ.,  1914;  2  summers  as  student  asst.,  topog'l  surveys, 
mines  branch.  Dept.  of  Mines,  Ottawa;  2  sxmimers  in  charge  of  party,  topography 
for  mines  branch:  4  yrs.  overseas,  Lieut.  &  Cant..  Can.  Engrs.  Wounded;  Oct.  1919 
to  date,  with  Lockwood  Greene  &  Co.  of  Canada,  Ltd.,  3  mos.  in  dfting  office,  3  mos. 
as  asst.  ren.  engr..  Dominion  Tire  Factory,  Kitchener,  6  mos.  as  res.  engr..  Maple 
Leaf  Rubber  Factory,  Port  Dalhousie. 

References:  C.  S.  L.  Hertzberg,  E.  G.  Home,  A.  E.  Sprenger,  G.  S.  Baxter, 
A.  Macphail. 


LEE — ARTHUR  ROLLAND,  of  Ottawa,  Ont.  Born  at  St.  John,  N.B.,  Jan. 
16th,  1S94:  Educ,  Architect  student  «nth  F.  X.  Brodie,  St.  John,  N.B.,  1909.  Trinity 
College  School.  Port  Hope,  Ont.,  1910;  1913  to  date,  instr'man,  hydrographie  survey, 
Dept.  of  the  Naval  Service,  Ottawa. 

References;  C.  F.  Hanington,  F.  J.  Delaute,  G.  H.  Frith,  C.  R.  Coutlee,  W.  C. 
Ewing. 


LOOK— RICHARD  A-EECH,  of  Toronto,  Ont.     Born  at  Louis\-ille,  Kentucky, 
U.S  A.,  June  7th,  1878:  President,  Canada  Creosoting  Co.  Ltd.,  Toronto. 

References:  J.  M.  R.  Fairbairn,  A.  C.  Mackenzie,  F.  L.  C.  Bond,  H.  T.  Hazen. 
P.  B.  Motley. 


'"""Z: 


Ijiuliirnl      Itorn  at  Kiri|niti>n.  .! 

Mr(;ill   I'liiv     lltlJ;    lull,  tin  i«. 

Motiirrnl  Ccnrriil  lluapttnl  Kki<  : i:  -•  ), 

It)    (IrttVMliic    riflirr    of    rra     cnitr  ,    ('  N   H   ;    iMt  If., 

MuiiiTrnl;     mil'-IM,    arrKitrrt'n    iitup'r  ,    W-  il: 

ll'KMl,  (IikIuimt  ami  hiiiUlrr  of  two  roiifi''  -♦ 
to  yucU-r  I-iuhI  Surv.-vf.r.  Mi.ntrcnl  A  (^l 
Can,  Kncr  .  I.irut  ,  Koyal  Hnsm  ;  i\t\U-'J(i. 

Ltd.,  dftins  and   tukinic  nut  'lUiuititiMi  fui    :  i.^.  ..■,.  ^   ,.i...   .■.^..  ...    «„.n, 

At  prcflont  enter,  and  dftninan  in  Uridsc  Uppt.  of  l^ndon  County  C<Kinci),  hncland. 

Reference*:  W.  D.  Htav.lry,  K.  Brown,  H.  M.  MacIUy,  R.  A.  C.  Henry.  B.  O. 
MaoDermot. 


MACKKNZIE— AI.KXANDKR  MACDONALD,  of  I-aehine,  Que  IWn  at 
CJui-lph.  Ont  .  Junf  I.Uh.  ISOI;  Kdur..  H  A.Hc  ,  lîHI,  H  K  ,  1020.  L'niv.  of  Toronto 
Arwoc.  Mrinbor  A  IK  K  ,  lïUI;  2  yrn.  itmtrurtor.  I  '  -,  Montreal  Technical 

High  School  f  evening};  I1»1H-Ilt.  overwim,  I>'it  .  Cif  "H  to  date  (with  excep- 

tion of  ovcnw-iui  Bcr\'iri;  and  rollfKo  year»),  with  It«ll   I  '  o.  a«  follows:  1008-10. 

tel.  line  eoimtrn,  &  rc-pair  work,  central  office  awitcLUjuid  intce-;  \9li-lft.  wire  chief, 
(tuelph.  Out.,  in  charKf-  of  nitcc  A  conatrn.;  1915-18.  enKr's  dept.;  1019  to  date, 
tramimiiuiiion  cnxr.,  in  churgo  of  defllgn  of  tel.  plant  to  conform  to  traoamiMion 
standards. 

Referencea:  G.  M  Hudson.  A.  B.  Manaon.  J.  D.  Pearl,  J.  R.  Montague.  T,  R. 
Loudon. 


MacLKLLAN— FREDERICK  GERALD,  of  Moncton.  N.B.  Born  at  Cami>- 
bellton,  N.B..  July  21et,  1893;  Educ.  Course  in  sun'eying  and  mapping.  LC.S.;  1013, 
location  party.  LR.C.;  1014,  rodman.  1015,  leveller  &  topoK'r.  with  same;  1915-10, 
overseas.  Can.  Pioneore;  1919,  leveller,  nitce  of  way.  C.N.R.;  1920,  transitman,  C.N.R.; 
At  present  transitman,  divn.  cngr'i)  office.  CN-R  .  Moncton,  N.B. 

References;  R.  H.  Emmcrson,  J.  S.  O'Dwyer.  W.  A.  Duff,  E.  G.  Evans.  J.  D. 
McBeath.  J.  U.  Congdon. 

MARSHALL— ROBERT  JOHN,  of  Toronto.  Ont.  Born  at  Gait.  Ont..  Aug. 
12th.  1884;  Educ-.  B.A.Sc,  Univ.  of  Toronto.  1908;  1906,  instr'man.  C.N.R.;  1007, 
instr'man,  twnshp.  subdivision;  1909.  prelim,  surveys  on  power  sigbts  for  C.  H.  & 
P.  H.  Mitchell;  1910  (6  mos.),  asst.  to  res.  engr..  G.T.P..  Edmonton-Edson  Dira.; 
1911  (6  mos.),  designing  dpt..  Dominion  Bridge  Co..  Lachine;  1912  (6  mos.). .con- 
tracting. York  County  engr.;  1914.  town  engr..  Trenton,  Ont.,  in  charge  of  constrn. 
of  sewer  sj-stem;  1915-19,  operating  a  laboratorj*.  testing  shell  steel;  1919  to  date, 
près.,  Canadian  Inspection  &  Testing  Co.  Ltd.,  Toronto. 

References:  P.  Gillespie,  C.  H.  Mitchell,  T.  H.  Hogg,  C.  R.  Young,  T.  R.  Loudon. 


MARSTON— GUY  REEVES,  of  Simcoe.  Ont.  Born  at  Birmingham.  England. 
May  22nd.  1879;  Educ,  Christs  Hospital,  London.  Science  Course  Birmingham 
Technical  School.  City  &  Guilds  of  London  Institute;  19a3.  asst.  to  Chas.  Clark, 
M.  E..  Staffordshire.  England:  1904-08,  asst.  to  C.  C.  Fairchild,  CE.,  D.L.S.;  1909-10. 
asst.  to  W,  H.  Fairchild.  O.  L.  S.,  county  engr..  Brant  &  Norfolk;  1911,  appoint^ 
town  engr..  Sincoe.  1912,  county  engr.,  Norfolk,  and  1917  supt.  county  roads.  Norfolk, 
occupjing  these  positions  at  the  present  time. 

References:  W.  A.  McLean,  W.  Chipman,  G.  Hogarth,  E.  H.  Darling,  A.  M. 

Jackson. 

iL\SON— FRANK  HARRISON,  of  Niagara  Falls,  Ont.  Born  at  Yorkton, 
Sask.,  June  2nd.  1890;  Educ,  Completed  3rd  year.  M.E.,  S.P.S..  Univ.  of  Toronto, 
1914.  Course  in  struct'l  engr'g  and  design,  I.C.S.  ;  1908  C6mo3.),niach.  shop,  TheGoldie 
&  McCulloch  Co..  Gait.;  1911  (6  mos.),  mach.  shop.  Canadian  Rximley  Co.,  Toronto; 
1912  (6  mos.).  dfting,  bridge  &  struct'l  office,  Canada  Foiindry  Co.,  Toronto;  1913 
(6  mos.),  reinforced  concrete  design  &  detail,  The  Trussed  Concrete  Steel  Co.  Ltd., 
Walker^ille,  Ont.;  1914-15,  detailing  &  checking,  American  Bridge  Co..  Chicago 
office;  191&-19.  1st.  Lieut..  H.  M.  Na^-j-  1919  to  20.  detail,  ckecking  &  designing 
struct'l  steel,  Good  Year  "Tire  &  Rubber  Co.,  Toronto.  Six  mos  in  charge  Struct'l 
steel  &  bldg.  work  in  office;  At  present,  designing  dftsman,  H.E.P.C.,  Niagara  Fails. 

References:  R.  P.  Johnson,  H-  F  H.  Hertzberg,  C.  R.  Young,  F.  G.  Smith, 
A.  C.  Brown,  J.  M.  Morton, 

MASON—HORACE  NEVILLE,  of  Toronto,  Ont.  Born  at  London.  England, 
May  1st,  1889;  Educ,  Dulwich  College,  Sydenham,  England;  1905-09.  with  Mayoh 
&  Haley  and  Fulham  Steel  Works.  London,  England;  1914-15,  estimating  &  designing, 
Redpath  Brown  &  Co.,  London,  England;  1909-14  and  1915  to  date,  with  Dominion 
Bridge  Co.  Of  this  time  4  >ts.  as  asst.  squad  leader,  1  yr.  asst.  plant  engr.,  6  moe. 
designing  &  estimating  &  6  mos.  contracting  engr.  at  Montreal.  At  present  con- 
tracting engr.,  in  charge  of  tenders  etc.  for  Toronto  office. 

References:  P.  L.  Pratlev,  A.  Peden,  F.  P.  Shearwood,  VT.  W.  Gunn,  E.  S. 
Mattice,  D.  C.  Tennant,  A.  H.  Harkness. 

McDON'ELL— FRANK,  of  Ottawa,  Ont.  Born  at  Randolstown,  Co.  Antrim, 
Ireland,  Oct.  18th,  1877;  Educ.  3rd  year.  Royal  Univ.  of  Ireland.  4  yr.  course. 
Technical  Inst-,  Belfast;  5  yrs.  ap'ticeship  mech.  engr'g.,  shop  and  drawing  office; 
2  jTS.  marine  engr.  at  sea;  2  yrs.  mech.  engr.,  gold  mines,  Transvaal,  S.A.;  6  yTs. 
mech.  engr.,  design,  install'n  &  mtce.,  &  inspection  power  driven  fog  alarm  machineo'» 
Marine  Dept-,  Dom.  Gov't.;  9  yrs.  Steamship  Inspection  Service,  Marine  Dept., 
6  yrs.  of  which  asst.  to  chief  of  branch  &  3  >ts.  in  full  charge;  At  present,  Chairman, 
Broad  of  Steamship  Inspection,  Marine  Dept.,  Dom.  Govt. 

References:  B.  H.  Fraser,  V.  F.  W.  Forneret,  C.  P.  Edwards,  K.  M.  Cameron, 
G.  Grant. 
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McILHARGEY— PARTIC  EUGENE,  of  Toronto.  Ont.  Born  at  Stratford. 
Ont..  March  9th.  1890:  Ednc,  B.A.Sc.  Univ.  of  Toronto.  1917.  6  mos.  asst.  to  supt. 
of  shell  riept.  Can.  Allis  Chalmers,  Stratford  Plant:  1917  (May-Nov.).  asst.  to  C. 
Webster,  plant  supt.  &  engr.,  Shcldons  Ltd.,  Gait.  Ont.;  1917-18.  presiding  chief 
examiner,  Aircraft  Inspection  Dept.,  Imperial  Munitions  Board,  Toronto:  1919-20 
(4  mos.),  mach.  designer,  Goodyear  Tire  &  Rubber  Co.,  New  Toronto;  M.arch  1920 
to  date,  sales  engr.,  Lincoln  Electric  Co.,  Toronto. 

References:  P.  Gillespie,  C.  R.  Young,  L.  M.  Arkley,  S.  C.  Bothwell,  A.  F.  Hanly. 


MOORE— WILLIAM  JAMES,  of  Ottawa,  Ont.  Born  at  Brockville,  Ont., 
Feb.  24th,  1891:  Educ,  1st  year  Arts,  Kings  University:  1910-12,  rodman,  leveller, 
divn'l  clerk,  .\  T.CRly.;  191.3-20,  asst.  to  Dist.  Engr.  Chapleau,  D.P.W,,  Ottawa, 
as  instr'man  on  surveys  &  gen.  engr'g  office  work;  At  present  asst.  to  H.  M.  Davy, 
Chief  of  Borings,  D.P.W. ,  Ottawa. 

References:  C.  R.  Coutlee,  S.  J.  Chapleau,  H.  M.  Davy,.  .\.  St.  Laurent.  D.  W. 
.Tamieson,  K.  M.  Cameron. 


MILLARD— CLARENCE  STEPHEN,  of  Copper  Cliff,  Ont.  Born  at  Bath, 
England,  May  5th,  1885:  1907-09,  with  Henrv  DeQ.  Sewell,  O.L.S..  Toronto;  1909-11, 
transitman,  Routly  &  Summers,  Engrs..  Haileybury,  Ont.,  1  year  in  charge  of  survey 
party,  1  year  asst.  to  town  engr.;  1911-12,  dftsman,  recorder's  office.  Porcupine. 
Ont.;  1912-13.  survey  dept..  City  of  Toronto;  1913  (June-Dec),  bridge  dept.,  Canada 
Foundry  Co.;  1913-14,  struct'l  steel  detailing.  Dominion  Bridge  Co.,  Toronto;  1914 
(June-Dec),  struct'l  steel  detailer,  Toronto  Struct'l  Steel  Co.,  Toronto:  1916  (Jan.- 
Nov.),  struct'l  steel  design,  McGregor  &  Mclntyre.  Toronto;  1916-18,  and  1919 
(Feb. -Sept.)  smelter  constrn.  and  struct'l  steel  design,  British  America  Nickel  Corpn., 
Nickelton.  Ont.;  191S  to  date  (with  exception  of  Feb.  to  Sept.  1919),  reinforced 
concrete  &  struct'l  steel  design.  International  Nickel  Co.  of  Canada. 

References:  H.  E.  T.  Haultain,  J.  A.  Donovan.  J.  B.  D'Aeth,  E.  L.  Pcttingill. 
J.  P.  Gordon,  G.  Lynch. 


MILLER— WALTER  ST.  JOHN,  of  Calgary,  Alta.  Born  at  Richmond, 
Surrey,  England.  Feb.  11th,  1880;  Educ,  3  years  South  London  Polytechnic,  Diploma, 
1901.  13  years  Member,  Can.  Inst.  Mining  <fe  Metallurgy.  Resigned  1920;  1901-03, 
first  asst.  engr.,  Elect'l  Standards  Laboratory.  Board  of  Trade  (Civil  Ser\-ice),  London, 
England;  1903-06,  mech.  dftsman.  Rand  Mines,  South  Africa:  190G  (8  mos.),  supt. 
constrn.  mill  bldgs.,  engine  &  boiler  house,  crushing  &  separating  plant.  South  African 
Land  &  Exploration  Co.,  Transvaal:  1907.  gen',  mining,  South  Africa;  1907-08,  asst. 
engr-,  Granby  Mining  &  Smelting.  Grand  Forks.  B.C.;  1908-12.  asst.  engr.  &  surveyor. 
Inspiration  Copper  Co.,  jVrizona:  1912,  private  blue  printing  &  arch'I  business, 
Calgary;  1913,  arch'I  engr..  Lange  Engr'g  Co..  Medicine  Hat.  Alta.:  1915-17,  asst. 
engr.,  irrig.  branch,  Dept.  of  the  Interior  1917-19,  overseas,  O.C.  Engineer  repair 
station  &  shops.  Royal  Air  Force,  Egypt;  At  present  chief  dftsman,  Reclamation 
Service,  Dept.  of  the  Interior,  Calgary. 

References:  F.  H.  Peters,  P.  J.  Jennings,  A.  L.  Ford,  F.  K.  Beach,  V.  M.  Meek, 
C.  M.  Arnold. 


MILLER — WILLIAM  JOHN,  of  Ottawa.  Ont.  Born  at  Edinburgh,  Scotland. 
Dec.  23rd,  1892:  Educ,  Murry  House  Normanl,  Edinburgh.  Private  study;  2  yTS 
in  elect'l  testing  laboratory;  6  mos.  machine  shop;  6  mos.  armature  winding;  6  mo.'î- 
brass  finishing:  3  mos.  underground  cable  constrn.;  1  year  in  charge  elect'l  constrn.; 
8  yrs.  hydrographie  survey  (inc.  5  years  overseas);  1914-1919,  overseas.  ErUisted 
as  private,  discharged  as  Lieut.;  At  present,  hydrographie  recorder,  hydrographie 
survey,   Ottawa. 

References:  C.  F.  Hanington,  N.  B.  McLean,  F.  J.  Delaute,  C.  R.  Coutlee, 
G.  H.  Frith. 


MILTON— CHARLES  WILLIAM,  of  Moncton,  N.B.  Born  at  Albert  Mines. 
N.B.;  Educ,  2  JTS.  engr'g  course.  Mount  Allison  Univ.,  1909-11;  1911-12.  rodman 
on  prelim.  &  location,  Stevens  Constrn.  Co.;  1912-13,  instr'man.  mine  surveying, 
New  Brunswick  Shade  Development  Co  :  1913-15,  rodman.  C.N.R.;  1915-16.  leveller, 
C.N.R.;  1916-17,  instr'man,  C.N.R.;  1917  to  date,  first  asst.,  divn.  engr's  office, 
C.N.R.,  Moncton. 


NICHOLS— IRA  JOHNSON,  of  Jasper,  Alta.  Born  at  Lachine,  Que.,  Dec. 
14th,  1886;  1905-07,  bridgeman  on  erection  of  bridges  &  bldgs..  Dominion  Bridge 
Co.;  1907,  in  charge  of  assembling  of  steel  for  I.C.R.  at  Moncton  &  Halifax;  1909-10, 
sub-foreman  on  erection.  Dominion  Bridge  Co.;  1910,  with  Canadian  Inspection  Co.; 
1911,  with  G.T.R.  under  J.  G.  Legrand,  bridge  engr.,  as  bridge  insp'r.  in  charge  of 
inspection  during  erection  of  bridges,  etc.;  At  present,  bridge  insp'r.,  C.N.T.  west  of 
.Armstrong  &  Fort  William  to  the  coast,  under  J.  G.  Legrand. 

References:  P.  Johnson,  J.  G.  Legrand,  J.  A.  Heaman,  W.  S.  Fetherstonhaugh, 
R.  W.  Ross.  W.  Walkden,  M.  A.  Burbank. 


OSBORNE— GURDON  HOARD,  of  Montreal.  Que.  Born  at  Warren,  Mich.. 
U.S.A.,  May  3rd,  1889;  Educ,  B.S.,  Mich.  Agric  College.  1911;  1911-19.  with  Amer- 
ican Blower  Co.  as  follows: — 1911-12.  student  dales  engr.,  Detroit.  1912-17,  sales 
engr.,  Chicago  office.  1917-19,  mgr.,  sales  office,  Milwaukee,  Wis.  1919,  transferred 
to  Windsor,  Ont.,  by  the  American  Blower  Co.,  in  charge  of  sales  engr'g  for  their 
Canadian  Associate  The  Canadian  Sirocco  Co.  Ltd.,  Jan.  1920,  headquarters  changed 
to  Montreal.     Since  that  time  mgr.  of  sales  engr'g  for  this  firm. 

References;  E.  A.  Ryan,  F.  A.  Combe,  G.  P.  Cole,  H.  W.  Racey,  M.  A.  Sammctt. 


OUTRAM— ALFRED  ALLAN,  of  Port  Hope,  Ont.  Born  at  Port  Hope.  Sept. 
13th.  1895:  1914,  witli  Smith  &  Smith.  O.L.S..  Lindsay.  Ont.;  1915.  rodman.  munie, 
surveys,  F.  W.  Thorold.  Toronto;  1915-19.  overseas;  1919-20.  topog'r..  H.E.P.C. 
rly.  location:  1920  (Mar. -Aug.),  rodman,  Queenston-Chippawa  Power  Canal;  1920 
(Aug. -Sept.),  concrete  insp'r.,  Dept.  Public  Highways  of  Ontario:  Sept.  1920  to  date, 
instr'man,  dept.  Public  Highways  of  Ontario. 

References:  J.  H.  Congdon,  H.  Robertson,  C.  H.  McDougal,  A.  C.  D.  Blanchard, 
G.  R.  Taylor. 


PATERSON— ALEX.\NDER  WILSON,  of  Winnipeg.  Man.  Born  at  Abington, 
Lanarkshire.  Scotland.  Jan.  28th.  1880:  Educ..  Godolphin  School,  London,  England. 
1900-02,  engr'g  classes,  Heriott  Watt  Institute.  Edinburgh;  4  >ts.  ap'ticeship  to 
Messrs.  Leadbitter  &  Fairley.  Engrs.  &  Surveyors.  Edinburgh;  1904  to  date  (with 
exception  of  overseas  serWce)  with  C.P.R.  as  follows: — 1904-06,  rodman  etc.,  on 
surveys,  1906-11,  instr'man  and  dftsman  on  location  &  constrn.,  1911-15  and  1919 
to  date,  res.  engr.;  1915-19,  overseas.  Lieut.  &  Capt..  Royal  Engrs. 

References:  W.  A.  James.  C.  Flint,  J.  G.  Reid,  V.  Michie,  J.  R.  C.  Macredie, 
C.  H.  Larson.  J.  G.  Reid,  T.  C.  Macnabb. 


PEAKER— WILLIAM  JAMES,  of  Ottawa,  Ont.  Born  at  Brampton,  Ont.. 
June  23rd,  1884:  Educ.  Grad.  S.P.S.  Univ.  of  Toronto,  1904;  1905-07,  Lake  Superior 
Power  Co.,  Sault  Ste  Marie,  Ont.;  1907  (Mav-Dec),  T.  &  N.O.Rly.;  190S-20.  with 
topog'l  surveys  branch.  1908-11,  dftsman,  1911-18,  asst.  chief  of  divn.,  1918-20, 
office  engr.;  Oct.  1920  to  date,  office  engr.,  Natural  Resoiu-ces  Intelligence  Branch, 
Dept.  of  the  Interior,  Ottawa. 

References:  J.  B.  Challies,  G.  B.  Dodge,  R.  J.  Burley,  F.  H.  Kitton.  G.  H.  Herriot, 
P.  Sherrin,  O.  S.  Finnie. 


References:  R.  H.  Emmerson.  J.  D.  McBeath.  P.  C.  Kirkpatrick,  R.  H.  Smith, 
S.  B.  Wass,  K.  S.  Pickard,  J.  S.  O'Dwyer,  A.  D.  W.  Cuthbert. 


MONTGOMERY— ROYAL  HARP,  of  Calgary,  Alta.  Born  at  Brantford, 
Ont.,  May  20th,  1882;  Educ,  Grad..  M.E.,  S.P.S..  1903.  B.A.Sc.  (Honours),  1905, 
Univ.  of  Toronto;  Dominion  Topog'l  Surveyor  Cert.,  1920:  1900  (4  mos.).  dftsman, 
Waterous  Engine  Works.  Brantford:  1901  (5  mos.).  asst.  to  city  engr.,  Brantford; 
1902  (5  mos.).  instr'man  on  mtce  &  constrn..  G.T.R..  Hamilton:  1903-04.  engr'g  clerk, 
topog'l  surveys  branch,  Ottawa:  1904,  asst.  on  subdivn.  surveys  in  .Alta.;  1905-O(i, 
asst.  on  hydro  survey.  Dept.  of  Marine  &  Fisheries,  Ottawa;  1906,  charge  of  party 
on  subdivn.  survey  on  Dominion  lands  in  Northern  Alta.;  1907-15,  private  practice 
as  civil  engr.  &  surveyor.  In  charge  of  design  and  constrn.  of  various  engr'g  works; 
1915-17.  unable  to  enlist  but  gave  up  practice  and  farmed;  1917.  resumed  private 
practice;  1918  to  date,  chief  of  party  on  control  levelling,  topog'l  surveys  branch. 
Dept.  of  the  Interior,  Calgary. 

References:  W.  E.  Douglas,  E.  H.  Phillips.  J.  B.  Challies,  M.  B.  Weekes,  A. 
Smith,  A.  L.  Ford. 


PENNOCK— FREDERICK  WILLIAM,  of  Montreal,  Que.  Born  at  Winnipeg, 
Man..  Sept.  10th.  1888:  Educ.  Home  study.  I.C.S.;  Served  time  as  machinist,  Canada 
Atlantic  Ry..  Ottawa,  1904;  12  years  with  C.P.R.  on  steam  &  elect'l  engr'g..  constrn. 
&  mtce  from  Winnipeg  east:  2  yrs..  electrical  engr..  Imperial  Munitions  Board;  .\t 
present  Managing  director.  Cleaton  Co..  (Canada)  Ltd..  Engineers. 

References:  J.  T.  Farmer.  F.  A.  Combe,  H.  Wright.  K.  B.  Thornton,  R.  A.  Ross. 


PORTER— CECIL  GEORGE,  of  Montreal.  Que.     Born  at  St.  John.  N.B., 

Oct.  9th.  1887;  Educ,  B.Sc,  McGill  Univ.,  1911.  Research  Fellowship  in  Metallurgy, 
1911-12.  M.Sc,  McGill  Univ.,  1913:  1907  (summer).  Nova  Scotia  Steel  &  Coal  Co.; 
1907-08.  Bethlehem  Steel  Co..  Bethlehem.  Pa.;  1909-10  (summers).  Dominion  Iron 
&  Steel  Co..  Sydney.  N.S.:  1912-13.  Tivani  Steel  Co..  on  design  .and  erection  of  one 
ton  plant  at  Belleville.  Ont.;  1913-14.  Douglas  MiUigan  Co..  on  engr'g  sales:  1914-19, 
overseas,  mit.  Col.,  1917-19  (2  mos.  excepted),  in  command  of  Battn.  of  Infantry 
in  the  field  or  a  Reserve  Battn.  in  England.  Awarded  D.S.O.  and  mentioned  in  despat- 
ches 4  times:  May  1919  to  date,  mgr.,  Douglas  Milligan  Co.  Ltd.,  Montreal. 

References:  A.  Stansfield.  A.  E.  Dubuc,  F.  F.  Miller.  C.  L.  Cantley,  J.  C.  Kemp, 
G.  M.  Wynn.  W.  S.  Lea.  F.  Peden. 


MOORE— ROBERT  H..  of  Toronto,  Ont.  Born  at  Chicago.  111..  Jan.  29th, 
1871;  Educ,  Engr'g  School  at  Lebanon,  Ohio,  1891:  1892-97,  engr'g  dept.,  Pennsyl- 
vania Lines;  1897-1902,  asst.  engr..  Cincinnati  Northern  Rlv.;  1902-03.  asst.  engr.. 
1903-04.  res.  engr..  1904-07.  engr.,  mtce  of  way.  Big  4  Rly.;  1907-20.  asst.  gen'l  supt. 
&  chief  engr.  ..American  Creosoting  Co.;  1920  to  date,  gen'l  supt.  in  charge  of  constrn. 
&  operation,  Canada  Creosoting  Co.,  Toronto. 

References:  J.  M.  R.  Fairbairn,  A.  C.  Mackenzie,  W.  Armstrong,  H.  T.  Hazen 
P.  B.  Motley. 


RAINE — HERBERT,  of  Toronto.  Ont.  Born  at  TuIIamorc,  Ont..  Jan.  23rd, 
1882:  Educ.  Grad.  S.P.S.,  Univ.  of  Toronto.  1907:  5  years  dftsman..  Hamilton  Bridge 
Works;  2  yTs.  designing  engr.  &  asst.  chief  with  Prack  &  Perrine.  .Arch'ts  &  Engrs.: 
3  yrs..  checker  &  designer,  AIcGregor  &  McIntjTe,  Ltd.;  2  >ts.,  bldg.  engr.,  H.E.P.C; 
1  year  to  date,  engr.  for  Peckover's  Ltd.,  Toronto. 

References:  R.  K.  Palmer,  C.  H.  Marrs,  H.  E.  Darling,  A.  R.  Robertson,  F.  M. 
Byam. 
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Ui'ri'riMiria:  (!.  l'holiu,  C.  L.  FrlIowM,  J.  Miliir  I. 
T.  Taylor. 


11.  No%'itl,  W.  U.  Worlhinitun, 


UDlUOU'l'S  WILMS  ll(1l(.\'i'I().  of  l'irtli.  Ont.  Horn  nt  SlirirLoI  I.nki'.  Ont  . 
Jnii.  IHtli,  I.SSS;  lOiliii'  .  ,1  vi'iir»  (  ivil  fimr'ir  .  I  yi'iir  An»,  (jucrn'»  l'iiiv  .  HI()4-08; 
mOTi-OII  (auinliii'r.s)  iiitri-  ilrpl  .  (T. H.  ijiiilir  II  ('  (Iroul;  lll()N-(ni,  roilniuli,  (Utnmuil 
>t  ilmlr'iiiiiii,  (M'W.:  l'iill  lUIKI.  ciiiiIrurliiiK;  IlllO  (.Viir.-.liily),  topoK'r  .  .Soiitlicrn 
Now  lOnKtiuMl  illv  .  NlriHf»,;  llUlt-l-l,  rcM.  oiinr.,  ronutrii.,  CIVU.;  IIK.VMI,  ovorm>aii, 
1017-10,  cli.  «iigr  !  (illi  Un..  Cil, T.:  101»  (Mny-AuK.l,  trnnsitman  on  locution,  C.P.U.: 
1019-20,  ti'rmiiinl  l'ngr.,  llyilro-Kloptric  Rndinls,  Toronto;  1020  (Fob.-Dec),  ant. 
onsr.,  C.P.R.:  Not  i-nïployctl  nt  present. 

neferenees:  D.  Ililimnn.  C.  W.  P.  Ilnmscy,  C.  T.  DeLanurc,  K.  Wcathorbo, 
.1.  M.  U.  Kiiirlmirn,  J.  C.  N.  H.  Krumm,  T.  U.  fnirlie. 

ROBERTSON— FREDERICK  ,TOHN,  et  Sccbc,  Alla.  Born  at  Ueal,  England, 
Mareh  l«t,  IS,*vl:  Edue.,  N'orniul  Training  Rehool.  Aberdeen.  .Seotlanil.  Evening 
elnjwe,"*:  Charge  or  shift  engr..  .\herileen  Corporation  Eleetrieity  Works;  With  Calgary 
Power  Co.  I. til.,  as  station  supt.  for  three  years,  and  gen'l  supt.  for  six  years,  which 
is  present  position. 

Reterenees;  G.  W.  Craig,  F.  H.  Peters,  R.  S.  TrgwsUale. 

ROBINSON— GEORGE  GATES,  of  Toronto,  Ont.  Born  at  Wcedsport,  N.Y., 
Sept.  23rd.  ISOl;  Kdne,.  C.E..  Cornell  Vniversity,  1914;  19M-lr>.  promotion  &  inspec- 
tion engr.,  Highway  Dept.,  Portland  Cement  Assn.,  Chicago;  lOllt-lK,  divn.  engr., 
Publieitv  Dept..  Canada  Cement  Co.,  Ltd.;  March  1919,  assisted  in  the  formation 
of  the  tndepentient  Concrete  Pipe  Co.  Ltd.,  Woodstock,  and  taken  active  part  in 
the  management  of  its  affairs  since;  May  1919  to  date,  sales  engr.,  Jno.  K.  Russell  Co. 
.\lso  engr.  for  Inilcpendent  Concrete  Pipe  Co.  Ltd. 

References:  G.  T.  Clark,  F.  McArthur,  G.  G.  Powell.  K.  O.  Wvnne-Roberts, 
J.  B,  Carswell,  H.  S.  Van  Scoyoc. 

ROBINSON— WILLIAM  ANDREW,  of  Winnipeg.  Man.  Born  at  Ludington. 
Mich.,  Feb.  2l8t,  1S81;  Ednc.  B.A.  (Math.)  Univ.  of  Manitoba.  1901.  Grad.  S.P.S. 
Vniv.  of  Toronto.  IflOS;  D.L.S.  work  under  Jos.  Doupc.  D.L.S..  .Ino.  Motley,  D.L.S. 
&  D.  L.  Townsend.  D.L.S.;  1912.  contract  on  survey  work  with  Dom.  Govt.;  1913-14, 
surveying  right  of  way,  for  C.P  R.;  1915,  engr.  for  Munie,  of  Dauphin,  Man.;  1916 
to  date,  engr.  and  dist.  engr.  Good  Roads  Board,  Man. 

References:  A.  McGillivray,  M.  A.  Lyons.  P.  Burke-Gaffney.  W.  II.  Hunt. 

RUSH— W.VLTER  ALBERT,  of  Ottawa.  Ont.  Born  at  London.  England, 
April  25th.  ISSO;  Edxic.  Diploma.  Faraday  House.  London,  England;  Member  Inst. 
of  Radio  Engrs..  1913;  1S95-99.  pupil  with  Chamberlins  Ltd..  Norwich,  England, 
Govt.  &  Rly.  Contractors;  LSOO-WOO.  with  Imperial  Forces  in  South  Africa;  1901, 
ap'ticed  with  Pullin  &  Co.,  Elect'l  &  Mach'l  Engrs..  Newport,  England;  1903-05. 
Bristol  Corpn.,  Electric  Light  &  Power  Works;  1905-12.  engr.  with  Can.  Marconi 
Co.,  on  constrn.  &  operation  of  Radio  Stations  on  East  Coast.  Engr.  in  charge  Cape 
Race  Station,  1  year;  1912  to  date,  chief  insp'r  of  Radio.  Naval  Dept..  Ottawa.  1919 
position  reclassified  as  Divn.  Supt..  in  charge  of  all  operation  of  govt.  Radio  Stations 
East  of  Winnipeg,  and  of  all  radio  exam.  &  insp'n  staflfs  of  the  Dominion. 


References:  G.  J.  Dcsbarats,  C.  P.  Edwards.  .T.  Murphv.  W'. 
Lambe,  J.  H.  Thompson,  T.  C.  Phillips,  J.  A.  Wilson. 


.1.  Stewart.  A.  B. 


RYLEY— EDMUND  GER.\LD,  of  Calgary,  Alta.  Born  at  Ottawa,  Ont., 
Aug.  27th,  1S90:  Educ,  B.Sc.  (C.E.1,  McGill  Univ.,  1914;  1909  (9  mos.),  with  G.T.R.; 
(4  mos.).  rodman,  G.T.P.;  1911  &  1912  (4  mos.  each),  transitman.  G.T.P.;  1913 
(4  mos.),  dftsman.  Trussed  Concrete  Steel  Co.,  Walkerville.  Ont.;  1914-15.  dftsman 
&  engr  .  with  above  firm;  1915-17  &  1919  (Aug. -Dec),  office  engr.  for  same  firm  in 
Norfolk,  \a.;  Dec.  1919  to  date,  engr.  &  branch  engr..  Trussed  Concrete  Steel  Co., 
Calgary. 

References:  G.  N.  Houston,  G.  W.  Craig,  F.  E.  Emery,  A.  L.  Ford,  F.  H  Peters. 

SANDERSON— ALLAN  USILL.  of  Toronto,  Ont.  Born  at  Toronto.  Dec. 
)4th.  18SS;  Educ.  Ba.Sc.  Univ.  of  Toronto.  1909;  1908.  asst.  engr.,  M.  A.  Pigott 
&  Co..  Guelph  &  Goderieh  Rid.;  1909,  asst.  engr..  C.P.R.;  1910.  asst.  engr..  Toronto 
slow  Sand  Filtration  Plant;  1911-13.  asst.  &  res  engr..  design  ci  constrn,  Dept.  of 
Work,  Toronto;  1914.  res.  engr.  on  constrn..  Drifting  Sand  Filtration  Plant,  Dept. 
of  Work,  Toronto;  1918  to  date,  supt..  Filtration  Plant.  Toronto. 

References:  W.  Gore,  P.  H.  Mitchell.  J.  Milne,  G.  G.  Powell.  W.  R.  Worthington. 


HCIKd.EH     .KfHEI'li.   of    ■.'                    -.mit       H.^n  •  ,re. 

England,   .May   lllth.   IH7»;  I'M                         .1  College.   I'  -w 

HI  engr'u  ,  (ienlogicttl    ItiMtinii.                            Kngland;  .-hip 

Willi  The  (liutnUr  Collirry  Co.   oLIIum,.    I.anrui  ,   l.r  luimrr, 

.M  !•:  .  t  '  !•;  .  anil    III  ymm  luMt.  to  W.   W.   Millingt/jn.   .M  miul  tnmr 

with  llie  alKivellrin;  llHKI-lI.iiuip'r  of  work», City  of  Weyl  _•  o(  worlu 
City  of  Wevliurn;  I0I)V-1H.  aetini  city  en(r..  City  ol  Wcyburii,  Much  lUIB  to  dsU, 
Bupt.  of  public  workji,  City  uf  Weyburn. 

Reference..:  H  H.  McKeniie,  W.  T.  Daniel,  J.  N  doHtein,  R  H.  Murray,  J.  R.  C. 
.Macredin,  G.  1>.  Mackie.  O.  W.  .Martyn. 

SCOTT  ALEXANDER,  of  Charlotletown,  P  E  I.  Born  at  Kirkcaldy.  Kcot- 
land.  Sept  tlth.  IKX4:  Pupil  of  city  engr  .  Kirkcaldy.  lUOfMM;  I1KH-II,  tumt  to  city 
engr.,  Kirkcaldy;  I91I-I:).  dflsnian.  A  101.1-14.  iniitr'inan  on  mtce  .  CPU.;  lOM-l.'i. 
charge  of  niirvey  party,  C.P.R.;  19I,VII(,  aast.  engr..  Can.  fJovt.  Klyn.,  on  ri-«iirvev 
of  P.E.I.  Rly.;  lOIll  to  date,  divn   engr  ,  C.N.R  ,  in  charge  ol  PEL  divn 

References:  C.  B.  Brown,  W.  A.  Duff,  H.  J.  Crudge.  F.  B  Tapley. 


SEFTON— FRANK  IIU(;H  Cf)TTERIL.  of  Toronto.  Ont  Born  at  Toronto, 
Oct.  20th.  1890;  Educ  .  .Mech  dfting..  Toronto  Technical  .School,  I90H-00  CE.  course, 
I.C.S.;  1900-08,  Crows  Nest  Posa  Coal  Co  ;  19WJ-10.  coal  pronpect.  with  .Ja»  MrEvoy, 
M.E.,  Alberta.  Brazzean  River.  Brule  Lake;  1911.  with  Siieight  A  Van  .N'owtrand  A 
I).  ^I).  .lames.  Surveyors.  Toronto;  1011-12.  instr'mfln..  dept.  rlys.  A  bridges.  City 
of  Toronto;  191.3-14.  with  City  of  Toronto,  bridge  location  surveya  and  rca.  engr., 
bridge  constrn  ;  I91.V19.  oversea».  C.E.F.  Infantry;  1919-20,  re«.  engr..  hospital 
constrn  ,  Ste  .Agathe  des  .Mont».  DS  C.R.;  July  1920  to  date,  water  power  develop, 
surveys,  Messrs.  Kerry  &  Chacc  Ltd.,  Toronto. 

References:  G.  A.  McCarthy,  H.  W.  McAll,  D.  W.  Harvey,  T.  Taylor,  A.  T.  C. 
McMaster,  A.  L.  Mudgc. 


SHAKPE— ALLAN  PACKINGHAM.  of  Niagara-on-the-Lake.  Ont.  Born  at 
Brantford.  Ont  .  Jan.  15th.  188B;  1910-11.  rodman.  N.T.C.Ry.:  1911-12.  rodman. 
Algoma  Central  Rly  .  location  survey;  1912-13,  instr'man  &  bridge  insp'r,  C  NO. 
Ry.  constrn  ;  1913-14.  concrete  insp'r..  Florida  East  Coast  Rly.;  1914-15.  concrete 
insp'r..  Paducah  &  Illinois  Ry.;  1915  (Apr. -Dec),  county  bridge  ençr..  Bureau  Co., 
111.;  1916-18,  engr.  in  charge  of  yard  constrn.,  G.T.R.,  Detroit,  Mich.;  lostr'man, 
field  dftsman.  and  at  present  foreman,  sand  &  stone  conveyors,  H.E.P.C.,  Niagara 
Development. 

H.  LowTy,  W.  S.  Orr,  W.  Jackson,  J.  H. 


References:  A.  C.  D.  Blanchard,  G. 
MacKenzie. 


SHEPHERD— D.WID.  of  Toronto,  Ont.  Born  at  Dundee.  Scotland,  July 
20th.  1886;  Educ.  B.Sc.  (Eng  ),  Edinburgh  Univ.,  1905.  .\6soc.  M.I.CE.;  1903-08. 
British  Westinghouse  Co..  ^Iancheste^.  England;  1908-10.  asst.  res.  engr.  on  steam 
electric  power  developments,  and  1910-12.  res.  engr.,  Balfour  Beatty  &  Co.  Ltd., 
London.  England;  1912-14.  hvdro-elec.  power  develop,  design.  &  constrn..  with 
C.  H.  &  P.  H.  Mitchell.  Consltg.  Engrs.,  Toronto;  1914-19,  overseas,  O.C.  various 
Motor  Transport  Companies  &  Workshops;  At  present  partner  in  firm,  C.  H.  & 
P.  H.  Mitchell,  Cousltg.  Engrs.,  Toronto. 

References:  C.  H.  Mitchell,  ■«'.  A.  Bucke.  K.  H.  Smith,  M.  V.  Sauer,  J.  B.  Challies. 


SiMITH— ROY  FOSTER,  of  Oakville.  Ont.  Born  at  Trenton,  Ont  .  Oct.  31st. 
1893;  Educ.  B.Sc.  Queen's  Univ.,  1916;  1916,  in  charge  of  office  of  R.  Waddell 
&  Co..  Toronto.  Contractors;  1917-18.  foreman  acid  maker.  British  Chemical  Co.. 
Trenton.  Ont.:  1918  (Mar -April).  Dept.  of  Rys.  &  Canals.  Toronto  on  Canadian 
Northern  .Arbitration;  1918-19.  res.  engr.  in  charge  of  the  Tansley  High  Level  Bridge.. 
A.  W.  Connor.  Toronto.  Chief  engr..  Norman  McLeod  Ltd.,  Contractors:  Jan.  1920 
to  date.  res.  engr.  in  charge  of  16  mile  creek  bridge,  township  of  Trafalgar,  Ont., 
for  Norman  McLeod  Ltd. 

References:  J.  A.  Bell.  N.  M.  McLeod,  A.  W.  Connor,  G.  Hogarth.  F.  .A.  Bell, 
F.  B.  Goedike. 


STEERS— CONNELL  GERALD,  of  Ottawa.  Ont.  Born  at  Ottawa.  Ont., 
Aug.  23rd.  1893;  Educ  .  Private  study.  1898-1909;  1909-13.  rodman  &  instr'man. 
N.T.C.  Rly.;  1914-15.  with  D.P.W..  Ottawa,  as  first  asst.  to  engr.  in  charge  and 
subsequently  engr.  in  charge  of  rock  excavation  at  the  Big  Chaudière  Dam.  French 
River.  .Also  1st  asst.  on  precise  levels  to  close  all  B.M.  between  Rainy  River  and 
The  Lake  of  the  W'oods;  1916-19,  overseas,  engr.  officer  with  C.E.F.  and  Royal  Engrs.; 
1919  to  date.  asst.  to  Dist.  Engr.  S.  J.  Chapleau,  D.P.W.,  Ottawa. 

References:  S.  J.  Chapleau,  C.  R.  Coutlee.  H.  M.  Davj-.  .\.  W.  Gregory,  D.  W. 
Jamieson.  C.  Chaloner,  A.  St.  Laurent. 


SANDERSON— CHARLES  JAMES  LACY,  of  Acme.  .-Vita.  Born  at  East 
Dulwich.  London,  England.  July  16th.  1882;  Educ.  Polytechnic  School  of  Engr'g.. 
London.  England.  1897-1901;  1901-06,  2  yrs.  ap'ticeship  and  afterwards  asst.  with 
Symmons  &  iSharman.  Civil  Engrs..  London.  England;  1906-09,  with  R.  M.  Parkin- 
son, A.M.I.C.E.,  Peterboro.  England,  as  res.  engr.  on  various  works;  1909-10.  con- 
tracting engr.  with  Robt.  McMpine  &  Sons.  Glasgow;  1910-13.  dftsman  &  transitman 
on  location.  C.P.R.  constrn.  dept.;  1913-14.  instr'man  in  charge  of  constrn.  of  water 
stations;  1915-20.  overseas.  Lieut..  Infantry.  Can.  Corps  Light  Rlys.  &  Royal  Engrs.; 
.April  1920  to  date,  in  charge  of  constrn.  of  bridges  under  W.  H.  Tye,  asst.  engr.,  C.P.R. 

References:  W.  A.  James.  J.  R.  C.  Macredie,  J.  Callaghan,  P.  Weatherbe,  H.  W. 
Tye,  R.  P   Rogers,  C.  L.  Hervey,  D.  Lyell. 


THOMPSON— GEORGE  WILLIAM,  of  Westmouut.  Que.  Born  at  BellevUle, 
Ont..  .Aug.  nth.  1S77:  1898-99.  Montreal  Electric  Co  ;  1899-1902.  wiring  contracting 
business.  Belleville.  Ont.;  1902-04,  Lachine  Hvdraulic  &  Land  Co.,  asst.  to  constrn. 
supt.;  1904-06.  asst.  to  constrn.  supt..  Montreal  Light  Heat  &  Power  Co.;  1906-08. 
with  City  of  Westmount  under  Messrs.  Ross  &  Holgate  during  constrn.  of  electric 
light  A  incineration  plants;  1908-13.  carried  on  work  of  supt.  of  Westmount  Light 
»&  Power  Dept.;  1913-21.  gen'l  mgr.  of  City  of  Westmount  and  supt.  of  Westmount 
Light  A  Power  Dept. 

References:  R.  .A.  Ross.  F.  B.  Brown.  W.  J.  Francis,  J.  M.  R.  Fairbairn.  J.  Duchas- 
tel.  P.  E.  Jarman,  A.  L.  Harkness. 
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THOMPSON — NORMAN  ALBERT,  of  Ottawa.  Ont.  Born  at  Kinnear  s 
Mills.  Que.,  July  31st,  1886;  Educ.  B.Sc.  McGill  Univ.,  1912;  1908  (  mos.),  riy. 
location,  C.P.R.;  1909  (4  mos.)  rodraan,  rly.  con8trn.,C.P.R.;  1910  (4  mos.),  instr'man, 
rly.  constrn.,  C.P.R.;  1911-12,  topog'o  asst.,  field  and  office.  Geol.  Survey  of  Canada; 
1913,  engr.  on  constrn.  of  foundation  of  Examing  Warehouse,  Montreal,  for  The 
Foundation  Co.  Ltd.;  1914,  surveys  examiner,  Topog'l  Surveys  Branch,  Dept.  of 
the  Interior;  1915-19,  overseas,  Capt.,  C.F.A.;  1920,  asst.  to  chief  of  party,  reclama- 
tion service;  At  present,  junior  engr..  Reclamation  Service,  Dept.  of  the  Interior, 
Ottawa. 

References:  R.  J.  Burley,  J.  S.  Tempest,  G.  F.  Horsey,  G.  F.  Richan,  H.  R. 
Carm,  J.  K.  Wyman.  G.  W.  Shearer. 

THOMPSON — TREVOR  CREIGHTON.  of  Montreal,  Que.  Born  at  Toronto. 
Ont.,  July  4th,  1898;  Educ,  B..Sc.,  McGill  Univ.,  1920;  191fi  (2M  mos),  Marconi 
operator,  S.  S.  Cascapedia;  1918-19,  Can.  Tank  Corps,  England;  1920  (July  &  Aug.), 
elect'l  repair  dept..  Laurentide  Co..  Grand  Mere;  1920  (Sept.-Dec),  engr'g  dept., 
Brompton  Pulp  &  Paper  Co.,  East  Angus,  Que.;  Not  employed  at  present. 

Experiences:  F.  O.  White,  C.  M.  McKergow,  F.  H.  Pitcher,  L.  A.  Herdt,  Sir 
John  Kennedy. 

TISDALL — FREDERICK,  of  Moncton,  N.B.  Born  at  London,  England, 
Jan  26th,  1890;  Educ.,  I.C.S.;  Hydro-Electric  plant  install'n..  Can.  Gen.  Electric 
Co.  &  Westinghouse  Co.;  Mtce  &  repair.  The  T.  Eaton  Co.  Ltd.;  Charge  of  power 
stn.  110,000  volts,  Hydro-Electric  Comm'n.,  Guelph,  Preston  &  Toronto;  12  years 
with  The  Eaton  Co.  Ltd.,  engr'g  dept..  At  present  chief  engr.,  Moncton  branch. 


References:  F.  A.  Gaby,  J.  Edington,  J. 
Fellowes. 


D.  McBeath,  M.  J.  Murphy,  C.  L. 


WHITMAN— AUBREY  HUME,  of  Halifax,  N.S.  Born  at  Lawrencetown, 
N.S.,  Nov.  9th,  1894;  Educ,  Diploma,  Applied  Science,  Acadia  Univ.,  1914;  3rd 
&  4th  years  of  elect'l  engr'g..  Nova  Scotia  Tech.  College;  1916  (summer),  with  N.S. 
Tramway  &  Power  Co.,  Halifax,  N.S.;  1917-18,  instructor.  Commercial  Cable  Go's 
employees.  Canso,  N.S.;  1919-20,  Re-Education  Principal,  D.S.C.R.  of  Nfld.;  1920 
(Feb. -.Sept.),  instructor  in  electric  &  gas  engines,  N.B.  Vocational  Education  Board; 
At  present,  instructor  elect'l  engr'g.,  N.S.  Tech.  College. 

References:  F.  R.  Faulkner.  J.  F.  Lumsden,  W.  G.  Hardy,  J.  W.  Morris,  R.  R. 
Murray,  F.  A.  Bowman,  R.  P.  Freeman,  F.  H.  Palmer. 

WILKES— JOHN  WILLIAM  HENRY,  of  Calgary,  Alta.  Born  at  London, 
England,  1890;  Educ,  Rossall  College,  England,  190.5-00;  1911,  on  D.  L.  surveys; 
1912-1.3.  rodman  &  leveller,  C.P.R.,  D.N.R.,  location  &  constrn.  irrig.  system;  1914 
(May-Aug.).  leveller,  irrig.  office,  Dept.  of  the  Interior,  Calgary;  1914-19,  overseas: 
1910  (May-July),  instr'man,  irrig.  office.  Dept.  of  the  Interior;  July  1920  to  date, 
hydrometric  recorder,  asst.  dist.  engr..  Water  Powers  Branch,  Dept.  of  the  Interior, 
Calgary. 

References:  G.  N.  Houston,  A.  L.  Ford,  G.  H.  Whyte,  F.  K.  Beach,  A.  W.  P. 
Lowrie. 

WOOD— GEORGE  HOWARD,  of  Ottawa,  Ont.  Born  at  Kincardine,  Ont., 
May  12th,  1896;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1917;  1914-15  (summers),  junior 
asst.  engr.  to  G.  G.  McEwen,  field  staff.  Dominion  Water  Branch:  1916  (summer), 
first  asst.  to  G.  G.  McEwen;  1917-19.  overseas,  temp.  Lieut.,  Can.  Engrs.;  1919-20, 
junior  power  development  engr..  Dominion  Water  Power  Branch;  May  1920  to  date, 
asst.  hydraulic  engr.,  reclamation  service,  Dept.  of  the  Interior,  Ottawa. 

References:  R.  J.  Burley,  J.  T.  Johnston.  H.  R.  Cram,  T.  H.  Dunn,  J.  S.  Tempest, 
G.  F.  Horsey,  G.  G.  McEwen,  C.  H.  Attwood. 


TILLETT — CHARLES  HERMAN,  of  Montreal.  Que.  Born  at  Peru,  Indiana, 
U.S.A.,  Dec.  8th,  1884;  Educ,  B,S.  (CE.),  Purdue  Univ..  1907;  3  years  signal  repair- 
man, Penn.  R.R.  &  Great  Nor.  Rly.;  3  years  signal  insp'r.,  Chicago  &  Eastern  Illinois 
Ry.;  1913-18,  supervisor  of  signals,  G.T.R.;  1918  (6  mos.),  elect'l  engr.,  G.T.R.; 
1918  to  date,  acting  signal  engr.  &  signal  engr.,  G.T.R. 


References:  F.  L.  C.  Bond,  M.  S.  Blaiklock, 
Burnett,  W.  McNab,  A.  Crumpton,  W.  Walker. 


A.  S.  Going,  H.  B.  Stuart,  J.  A. 


TORRENS — GROVER  CARLETON,  of  Moncton,  N.B.  Born  at  Fredericton, 
N  B.,  Dec  22nd.  1884;  Beach,  in  CE.,  Univ.  of  N.B.  1906.  Grad.  in  Reclamation 
Engr'g.,  A.S.C.  1913,  Member  Assn.  of  Prof.  Engrs.  of  the  Province  of  N.B.;  1903 
&  04  (Summers),  dftsman  and  instr'man,  ch.  engr's  office,  I.CR.,  Moncton;  1904-05, 
instr'man  with  F.  A.  Barbour  of  Boston  on  water  supply  of  town  of  St.  Stephen, 
N.B.;  1906-09,  in  charge  of  constrn.  of  rly.  shops.  I.C.R.,  Moncton,  N.B.;  1910-11, 
in  charge  of  constrn.  of  8J2  miles  new  rly.  near  Chatham;  1912-14,  asst.  in  office 
&  field,  ch.  engr's  staff.  Moncton;  1915-16,  in  charge  of  constrn.  of  subway  at  Main 
St.  East  crossing  of  C.  G.  Rlys.,  Moncton;  1916,  acting  divn.  engr.,  and  1917  to 
date,  divn.  engr.,  Moncton  Divn.,  Eastern  Lines,  C.N.R. 

References:  C  B.  Brown,  W.  A.  Duff,  J.  Edington,  W.  B.  MacKenzie,  J.  S. 
O'Dwyer,  W.  R.  Devcnish,  F.  B.  Tapley,  A.  R.  Dufresne. 


WOODBURN— ASHLEY,  of  Toronto,  Ont.  Born  at  Dafna  Villa,  Dumfries, 
Scotland.  Jan,  30th,  1882:  Educ,  Heriot  Watt  College,  Edinburgh;  6  years  mech. 
&  struct'l  design.  Scotland;  1909-12,  city  architect's  dept.,  Toronto.  Engr.  examiner 
of  plans  for  reinforced  concrete,  struct'l  steel  &  gen.  bidg.  ;  1912-15.  private  practice, 
Hunt  &  Woodburn,  Arch'ts  &  Struct'l  Engrs..  Toronto:  1916,  asst.  designing  engr., 
Toronto  Harbor  Comm'n.;  1917,  engr.  dftsman  in  charge  of  all  engr'g  design,  British 
American  Nickle  Corpn.,  Sudbury,  Ont.;  1918  to  date,  sales  engr.,  The  James  Morrison 
Brass  Mfg.  Co.  Ltd.,  Toronto. 

References:  W.E. M.Bonn,  J.C. N.B.Kiumm,  I.F.Willsie,  N.D.Wilson,  J.  G.  R. 
Wainwright,  W.  A.  M.  Cook,  E.  L.  Cousins. 

WOOTON— FRANCIS  EDWARD,  of  Saskatoon.  Sask.  Born  at  Niagara-on- 
the-Lake,  Ont.,  Jan.  19th,  1886;  Educ,  Final  year,  civil  engr'g..  Univ.  of  Sask.;  1  yr. 
on  surveys,  4  yrs.  on  constrn.,  C.P.R.;  5  yrs.  overseas,  Capt.,  Awarded  M.C.;  6  mos. 
acting  trainsmaster.  C.P.R. 


References:  W.  A.  Mather,  J.  R.  C.  Macredie, 
J.  E.  L^nderwood.  E.  E.  Brydone-Jack. 


A.  R.  Greig.  C  J.  Mackenzie, 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 
OF  MEMBER 


TRIMBLE— ARTHUR  VINCENT,  of  Toronto,  Ont.  Born  at  Trafalgar.  Ont. 
Sept.  12th,  1878;  Educ,  B.A.Sc.  Univ.  of  Toronto.  1905;  1903,  in  charge  of  survey 
party  under  W.  H.  Fairchild;  1904.  acting  county  engr..  Haldimand  &  Norfolk;  1905- 
07,  general  constrn.  work.  Imperial  Constrn.  Co.;  1908  to  date  with  H.  _E.  P.  C.  of 
Ontario  as  follows: — 1908-10.  res.  engr..  constrn.  steel  tower  transmission  lines. 
Niagara  Falls  to  London;  1911.  in  charge  of  all  transmission  lines;  1912.  obtaining 
stream  flow  data  in  Ontario  rivers;  1913-17.  engr.  in  charge  of  constrn..  steel  tower 
transmission  lines  including  the  electrification  of  the  London  &  Port  Stanley  Rly.: 
1917-21,  engr.  in  charge  of  all  constr.  work,  not  including  Chippawa  Development 
or  transmission  lines;  Since  Jan.  1st.  1921,  in  charge  all  constrn.  work,  including 
transmission  Unes  but  not  including  Chippaw'a  Development. 

References:  E.  G.  Hewson,  J.  R.  W.  Ambrose,  H.  G.  Acres,  L.  I.  Stone,  T.  H. 
Hogg. 

TROTT — ALFRED,  of  Winnipeg,  Man.  Born  at  Bath,  England,  June  28th, 
1881;  Educ,  Completed  elect'l  engr'g  courses  I.C.S.  &  A.S.C:  1897,  ap'ticed  to 
Jno.  Walker  &  Sons,  Engrs.  &  Contractors.  Cardiff;  1903-04.  central  station  operator. 
Winnipeg  Street  Rly.:  1904-06,  foreman  on  install'n  hydro-electric  plant  for  Winnipeg 
Street  Rly.  Employed  by  Can.  General  Electric  Co.;  1906-08.  central  station  (hydro* 
operator.  British  Columbia  Electric;  190.S-09.  central  station  (hydro)  operator. 
Cascade  plant  of  West  Kootenay  Power  &  Light  Co.;  1909-13.  supt.  &  estimator 
for  Mather  Yuill  &  Co.,  Vancouver;  1913-16,  asst.  to  dist.  engr..  attached  to  Vancouver 
office.  Can.  Westinghouse  Co.;  1916-19,  elect'l  engr.,  Touapah,  Belmont  Mining 
Co.,  Tonapah,  Nevada.  Design  and  install'n  hydro-electric  plant  etc.;  1919-20. 
constrn.  engr.  in  charge  of  elect'l  install'n  &  design  of  substation,  and  1920-21.  elect'l 
engr.  in  charge  of  all  elect'l  work  and  equipment.  Winnipeg  Electric  Rly.  Co.  Winnipeg; 
At  present  with  Le\'y  Electric  Co.,  Winnipeg. 

References:  F.  L.  Butler.  S.  Wilkins,  W.  N.  Smith,  E.  V.  Caton. 


WHITEHOUSE— LLOYD  AMOR  BLACHFORD,  of  Hamilton,  Ont.  Born 
at  Hamilton,  June  1st,  1896;  Educ  3  years  course,  elect'l..  mech.  design,  Hamilton 
Technical  School:  1915-19,  with  MacKay.  AlacKay  &  Webster  (later  MacKay. 
MacKay  &  Perrie),  gen'l  surveying  &  munie,  work;  1919-20.  Hamilton  Harbour 
Comm'n.;  1920  to  date,  asst.  to  J.  A.  W.  Brown,  chief  engr.,  W.  H.  Yates,  Constrn.  Co. 

References:  J.  M.  Wilson,  J.  A.  Brown,  k.  R.  MacPherson,  E.  R.  Gray,  E.  H. 
Darling,  W.  B.  Ford.  F.  W.  Paulin. 


DALZELL— ARTHUR  GEORGE,  of  Toronto,  Ont.  Born  at  Utakamund, 
India,  April  24th,  1869;  Kingswood  College,  Bath,  England,  Member,  Royal  Sanitary 
Institute,  Great  Britain,  (by  exam.)  ;  18.S6-90.  articled  pupil.  Middlesborough,  England; 
l,S91-93,  asst.,  Halifax,  England;  1894-97.  private  practice.  HaUfax,  England; 
1908-18,  asst.  city  engr.,  Vancouver,  B.C.;  1919.  asst.  to  town  planning  advisor.  Dom. 
Govt..  Ottawa;  1920.  private  practice,  Vancouver:  At  present  Consltg.  Engr.  for  Clay 
Products  Agency  Ltd.,  Toronto. 

References:  C  Brakenridge,  H.  M.  Burwell,  W.  H.  Powell,  F.  P.  Wilson,  E.  A. 
Cleveland,  F.  S.  Keith. 


GIROUARD— RENE  ARTHUR  DE  LA  BRUERE,  of  Matawa.  Ont.  Born 
at  Quebec.  Quo.,  Jan.  29th.  1882;  Educ.  Ridley  College,  St.  Catharines.  Ont. 
Received  Comm'n  in  regular  Army.  1S99;  Served  3  years  in  3rd  Roval  Can.  Regt., 
HaUfax;  1904-05,  rodman,  mtce.  of  way.  C.P.R. .  Nelson,  B.C.;  1905-08,  topog'r. 
leveller,  transitman,  T.  C.  Ry.  ;  1908-10.  rees  ngr.,  T.C.  Ry..  constrn..  La  Tuque.  Que.; 
1910-11.  asst.  to  res.  engr.,  mtce  of  way,  C.P.R.  Brownville  Jet.,  Me.,  U.S.A.;  1911-12, 
consltg.  civil  &  mining  engr's  firm  of  Gaul  &  Girouard.  Toronto;  1912-14,  engr.  in 
charge  of  grade  revisions  and  constrn.,  Soo  Branch.  C.P.R.  :  1914-19.  overseas,  Enlisted 
as  Lieut.  22nd  Bn.  DemobiUzed  as  Lt.-Col.;  1919-20,  asst.  supt.,  Havelock  divn. 
and  Sudbury  divn.,  C.P.R.;  July  1920  to  date.  Progress  Engr..  Riordon  Co.  Ltd., 
under  G.  L.  Freeman,  mgr.  of  engineering  in  the  constrn.  of  500  ton  sulphite  pulp 
mill  at  Temiskaming,  Que. 

References:  G.  L.  Freeman,  J.  M.  R.  Fairbairn,  C.  T.  DeLamere,  C.  W.  P. 
Ramsey,  (3.  Cirant,  A.  E.  Doucet. 


MUIR— ROBERT  CRAWFORD,  of  Toronto,  Ont.  Born  at  Ayr,  Scotland, 
Sept.  nth,  1884;  Educ,  Grad.  Glasgow  &  West  of  Scotland  Engr'g  College  1906. 
Assoc.  Member,  Munie.  &  County  Engrs.  Inst,  of  Great  Britain,  1915;  1900-03, 
articled  to  city  engr.  of  Ajt  Scotland;  1906-09.  asst.  to  city  engr.,  Stirling,  Scotland; 
1909-12,  deputy  city  engr..  StirUng:  1912-14.  asst.  engr.  &  dftsman,  C.N.R. ;  1914-19, 
munie  consltg.  engr.,  Dept.  of  Public  Highways,  Pro\"ince  of  Ontario;  1919  to  date, 
chief  engr.  of  county  roads.  Province  of  Ontario. 

References:  W.  A.  McLean.  W.  P.  Near,  A.  M.  Jackson,  R.  O.  Wynne-Roberts, 
E.  .\.  James,  F.  Barber.  M.  U.  Ferguson,  A.  K.  Hay. 
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OXI.KY  -JAMKH  MOltlIOW,  i>(  'l'oronlo.  Ont.     Horn  nt  llnlifnx.  NH.  Hn.t 
13tll,  INNif;  lùlur  ,  I  yi>ur  Altiilli-d  Sri^Micr,  l'iiiv    iif  Ttirnlitd.  Htu<ly  of  ntruul'l  riiur'ic 

(nr  luuit  l'O  ym  :  I Nllll- Mllll*.  iUIkiiiiiii.  1) iliiiin  HrliliiK  Cii  :  ltl(i:2-(M,  iKlmiinn.  Cnniulii 

Kouiiilrv   (il  ;    ltHI.'>.   iKtnlnnli.  CI' It  ;   lll(l.'>-()<l,  luml     iimr    on  iiiiintrii    of  AIhtiIi'iii 

Klovritor  lit  Mulliiiiil.  Ont  ;  lll(HI-()7,  ri kiT.  (°iiiui<lit  l'niiiiilry  (  <>^  lli()7-IHI.  iiioiiilur 

of  tlriii  (txiry  A  Clitttlwit'k.  Toronlo.  ntrurt'l  «li'nluii;  IU(n'-ll.  rli.  fiiKT  ill  rliuraf  of 
(Imiuiùiiii  A  lUliiiK  ollii-r.  MfCri'Kor  A  Mrliityri>,  Ltd  .  Strurl'l  Stri'l  Worku.  'roroiito; 
Miir-lr).  iuriiil>i>r  of  tiriii  Mnrktu-iui  A  <)xli>y,  Toronto,  coiiniiltiuitit  A  nri'liitiTtn  on 
Ntrtli^t'l  (li'iiiiin:  ItHA'hl,  o\  itm'iih,  Mnjor,  (  un  l-lriurn  ;  Jiili  MMtl  to  diitr,  incliihiT 
of  firm,  C'iiiipiniui,  t>xlt\v  A  ItiHliop.  AroliitrrtH  A  (''num.,  Mi'IiiImt,  Cunndian  iCnainiMT- 
ing  Htnndunlii  Aiutii  ,  Appointed  tu  Coininittcr  un  Coinont  A  Concrotc. 

ltrfi<ri<nri>ii:  H.  t>.  Wyniu>-Uol>rrt0,  C.  U.  Vouns.  K.  L.  CoiiMinH,  11.  M.  I.iunb. 
U    K.  C'Imudwick,  (1    T.  Clurk,  .1.  B.  Carnwcil. 


FAl,IJ*^-f)llVII.I.K  MKUVON.  of  Toronlo,  C)tit  Horn  >t  Wi»rt<,n,  Ont. 
Foil.  2llli,  IHM,  l':.liir  ,  Il  A  ,4r  (Ilonimml,  t'niv  of  Toronlo.  l!lM;  l'uuil  prcliœ. 
I»  I,  S  l'ilini  ,  mil';  .HirVMl  I  y..|«r  iiiulfr  itrtl'lni  willi  i>  I.  H  ;  IHI2  (H  >■.-.-  .  n -irin»!). 
AIkoiiiii  (Viilrnl  Itly  :  lOl.t  (il  mr»  ),  umlr'mun,  C  N  II  ;  KIM  '■•  n  •    on 

lonutrn   of  lonrrito  road  for  town  of  Onkvilli-,  nniii-r  J    A    lli-il,  M  K  I  nu; 

I1II-I-I7.  rh.  iii«p'r  of  ihi-lU  «-tr  ,  nnil  nirtiil  paru  for  lu'roplnnr*  for  '  -  .  ,  'loi. 
('n  ,  Ini|M<riid  .Miniiitrv  of  MiiiiitlonH,  C.nn.  Afrofilnniii  l.til  A  fJurtuM  .\' r  :  ,  ■ - 
Ktd.;  IIIIH  (Il  niofl  ),  dftniiiiin  A  diioftncr  of  ronrrftr  hridKni.  ToronUj  A  >'-.'.  r 
fViinltrn.;  lt)IH-ltl,  r*-B  cnur.  on  munir  work,  for  K,  A.  Jmo'rfl  ('n.  f.td  ,  '.'.i.iil;: 
Mriiïfn  ;  UIM)-:,*!),  rntiiiiiiliiiu  i-iifcr  m  'liurKi*  of  dcniicii  A  ronjitrn  of  cimrTi-ii-  Hjdrwklka 
A  unphiill  iiiivnnif'iitN  for  lliirhiT.  Wyiino-ltoh«Ttii  A  Hvyniour,  OjluiltK.  Kncr^  ,  At 
pri-Hi<iit  willi  sunio  Qrm  u»  cngr.  o(  conatro.  for  munie.  iiiiprovemeDU. 

HcforencM:  J.  A.  Bell,  H.  J.  Lamb,  C.  R.  Young,  F.  Barber,  R.  0.  Wynno- 
Roliort»,  H    E.  T.  Haultain,  H.  L.  Heymour. 


SMlrlI  .1  WAKUKN,  of  Toronto,  Ont  Horn  ut  Pliilndolpliiu,  Tu  ,  U.S.A., 
April  2Ii*t,  ISSft;  Mdur  ,  Frtinklin  Injit.  nijiht  (icIkmiI,  IMiilu  ,  Correi*.  m-liool,  ninlit 
clujwtii.  home  «tud.v,  1899  to  dute;  After  0  yr».  oflice  und  3  ym.  «hop  work  enleri.tl 
drnwiiiK  room  of  .\mericun  Bridge  Co.,  Amltridne,  l*u.,  in  ItKW;  1910-12,  drawing 
room,  Cuniulu  Foundry,  Toronto;  1913-21,  Dominion  Bridge  Co.,  Toronlo,  1914-10, 
oh.  dftsniun,    1917-21   engr.  Alao  mgr,,  Toronto  ollice,   Hobb  Kngr'g  Works. 

Uefereneen:  (!.  H.  Uuggnn,  F.  P.  Shcnrwood,  U.  W.  Hobb,  Ci.  E.  Evan»,  J.  W. 
Moftnt.  E.  S.  Multice,  C.  S.  G.  Hogcni,  K.  S.  Buck. 


STEAD— GEOFFREY,  of  Chatham,  N.B.  Born  at  Brooklyn,  N.Y.,  July  12th. 
1872:  Educ.  B.A.  A  Diploma  in  CE.,  Univ.  of  N.B..  1S92;  1S92-1900,  asst.  engr. 
&  ongr.  in  charge  of  surveys  A  coustrn  on  various  riys.  A  municipal  works  in  New 
Brunswick,  Nova  Scotia  A  U.S..\.;  19(X),  ttflSt.  engr.  D.P.W.,  Canada;  19(M,  engr.  in 
charge.  Dept.  of  Public  Works  Canada,  Northern  A  Eastern  Districts  of  New  Bruns- 
wick; 190I-21  district  engr.,  same  territory. 

References:  E.  D.  Lafleur.  K.  M.  Cameron.  E.  T.  P.  Shcwen.  H.  J.  Lamb.  C.  E. 
W.  Dodwell.  C.  C.  Ivirby,  G.  G.  Hare. 


FOR  TRANSFER  FROM  CLASS  OF  ASSOCL^TE  TO 
HIGHER  GRADE 


LA  FEU  ME— LEOPOLD,  of  .Montreal.  Que.  Born  at  Pari».  France.  .Vlarch 
llth.  1801;  Ivluc.  Mutric  .  New  College.  England;  1908-11.  pupil  to  Melleish  A  Hard- 
ing. Land  .Surveyors.  London.  England,  and  at  same  time,  private  tuition  from  G.  P. 
Knowles.  A..M  LLC  ;  1911-13,  ro<iman.  location  A  roniilrn..  CPU  ;  I91.V14.  inatr'- 
mon.  C.P.R.  coiuitrn.;  1914  {.lune-Dec  ).  instr'man.  Town  of  .Montreal  Weal;  I9I.V17. 
insp'r..  Imperial  .Ministry  of  Munitions;  1917-19.  oversea».  Can.  Hly.  Troop»;  1919 
(2  mos.).  transitman.  C.P.R  ;  Dec.  1919-Jan.  1920.  engr.  in  charge  of  party  for  Anthes 
Foundry  Co.;  1920.  engr.  in  charge  of  party.  G.T.Il.  Valuation.  At  present  ant. 
engr.,  G.T.R.  Valuation. 

References:  L.  J.  M.  Howard,  N.  Campbell,  F.  Macartbur,  W.  Walker.  H. 
Luscombo. 


MONKMAN— GEORGE  HUMPHREY  NELSON,  of  Winnipeg,  Man.  Born 
at  Winnipeg,  Oct.  22nd,  1888;  Educ.  Evening  classes.  Y.M.C.A.,  Winnipeg.  Man.. 
1909-10;  1904-08.  rodman.  instr'man  &  dfUman.  C.P.R.;  1908-12.  res.  engr..  C.P.R.; 
1912-15.  res.  engr.  on  various  bridges  built  by  C.P.R.  constm.  dept..  Winnipeg; 
1915-19.  overseas,  cpl..  Rly.  Constrn.  Corps.  Lieut.  A  Capt.  Royal  Engra.;  1919 
(Sept.-Oct.),  res.  engr.,  C.P.R.;  1919-20,  locating  engr.,  C.P.R.;  April  1920  to  date, 
res.  engr.,  C.P.R.  constrn. 

References:  J.  G.  Sullivan,  W.  A.  James,  J.  Callaghan.  C.  Flint,  J.  R.  C.  Marcredie, 
C.  L.  Hervey,  D.  Hillman. 


YORK— JOHN  JAMES,  of  Montreal,  Que.  Born  at  Lacadie,  Que  .  June  12th. 
1861;  Member.  Amer.  Soc.  Mech.  Engrs..  1911;  6  >ts.  ap'ticeship.  heating  A  ventila- 
tion; 1881-85.  engr'g  dept..  St.  LawTence  Sugar  Refineries;  188t>-92.  asst.  to  chief 
engr..  charge  of  erection  of  all  bldgs.  &  machinen,-;  1S93-95.  in  charge  of  contracts 
for  Garth  Co.;  1896-99.  supt..  Montreal  Board  of  Trade  Bldg.;  1900.  appointed  chief 
engr..  St.  Lawrence  Sugar  Refinery  Co.,  with  full  charge  of  design  and  erection  of 
all  bldgs.,  plant  A  machinery.     At  present,  gen'l  works  mgr.,  of  above  company. 

References:  S.  F.  Rutherford.  K.  B.  Thornton.  J.  H.  Hunter,  J.  T.  Farmer, 
E.  S.  Mattice.  F.  B.  Brown.  J.  L.  Busfield.  R.  M.  Wilson. 


FOR  TRANSFER  FROM  CL.\SS  OF  JUNIOR  TO 
HIGHER  GRADE 


PATTERSON— HARRY    W.,    of   Windsor,    Ont.     Born    at    Merritton,    Ont., 

Feb.  22nd,  1891;  Educ,  London  Collegiate  Institute,  Munie  engr'g  course,  I.C.S.; 
1906-07,  on  location  surveys,  Hydro-Electric  Comm'n.,  with  F.  W.  Farncomb, 
London;  1907-10.  ap'ticeship  to  F.  W.  Farncomb.  CE..  O.L.S.;  1910-11.  in  charge 
of  party  on  levels,  double  tracking  etc,  C.P.R.  London  Divn.;  1911  (July-Dec), 
instr'man  &  Topog'r  for  H.  J.  Haflner,  Vancouver;  1912-13.  in  charge  of  under- 
ground constrn  &  pole  line  surveys,  Detroit  Edison  Illuminating  Co.,  Detroit;  1913 
to  20,  asst.  engr.  with  Owen  McKay,  in  charge  of  design  A  layout  of  munie  work. 
On  Mr.  McKay's  death  purchased  business,  also  appointed  engr.  for  Walkerville  A 
Ford  City  A  acting  chief  engr.  for  Essex  Terminals. 

References;  C  R.  McColl,  L.  T.  Bray,  J.  B.  C  Keith,  O.  Rolfson,  F.  C  McMath, 
F.  H.  Kester,  M.  E.  Brian. 


BEWS— DOUGLAS  WALDRON,  of  Port  Hope,  Ont.  Born  at  Gananoque, 
Ont.,  Feb.  Sth,  1892;  Educ,  B.Sc,  Queen's  Univ.,  1914;  1911.  O.L.S.;  1912.  rodman, 
T.C.Ry.;  1914-15.  ditsman  A  instr'man.  C.R.C.E.,  M.D.  No.  3,  Kingston;  1916-19. 
overseas,  officer.  Royal  Engrs.;  1919  to  date,  res.  engr..  Dept.  of  Public  Highways 
of  Ontario. 

References:  W.  A.  McLean,  G.  Hogarth,  J.  G.  Cameron,  A.  W.  Gray,  H.  S. 
Dick. 


BUCKMAN— ADDISON  W.,  of  Kemptville,  Ont.  Born  at  Ogdensburg,  N.Y., 
Feb.  9th.  1890;  Educ.  1  year  Science.  McGill  Univ.;  1909  (summer),  constrn.  A 
equipment  power  house.  Ottawa  Electric  Co.:  1910  surveys.  Municipal  Electric  Co., 
Ottawa;  1911,  levelman.  surveys  A  filtration  scheme.  City  of  Ottawa:  1911-13. 
dftsman.  city  engr's  office.  Ottawa:  1913-16.  asst.  to  sewer  engr..  City  of  Ottawa; 
191(>-17.  design  of  chart  system  to  show  progress  A  supply  of  contracts.  Imperial 
Munitions  Board;  1917-19.  insp'r..  gauges  &  standards.  Imperial  Munitions  Board; 

1919  (apr.-July).  office  engr.  with  Ales.   I.  Garnock.  Contractor.  Ottawa,  constrn. 
of  Ottawa  'Technical  School;  1919-20,  ass.  tengr.,  Ottawa-Prescott  Highway;  March 

1920  to  date,  asst.  to  engr.  in  charge,  Ottawa-Prescott  Highway,  in  charge  of  constrn. 

References:  W.  F.  M.  Brjce,  A.  K.  Hay,  F.  C  Askwith,  R.  J.  Durley,  K.  R. 
Ayer,  D.  Wyand,  B.  E.  Norrish. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO 
HIGHER  GRADE 


HARRISON— RONALD,  of  Birch  CUff.  Ont.  Born  at  Toronto,  Ont.,  Jan. 
15th,  1897;  Educ,  B.A.Sc  (Honours),  Univ.  of  Toronto,  1920;  Lieut.'s  Cert., 
CO.T.C,  Univ.  of  Toronto,  1916;  1915  (June-Sept.),  Toronto  Hbr.  Comm'n.; 
191(>-18,  overseas.  Can.  Engrs.;  1918  (Mav-Sept.),  dftsman  and  checker.  Can.  Aero- 
planes Ltd.,  Toronto:  1919  (June-Aug.).  dftsman.  H.E.P.C  of  Ontario;  April  1920 
to  date,  dftsman.  Hydraulic  Dept.,  H.E.P.C.  of  Ontario,  Toronto. 

References:  M.  V.  Sauer,  J.  J.  Traill,  W.  Harland,  L.  L.  Campbell,  J.  A.  Knight. 


LAFFOLEY— LAURENCE  HERBERT,  of  Montreal.  Que.  Born  at  Montreal, 
March.  14th.  1894;  Educ,  B.Sc.  (Civil),  McGill  Univ.,  1916:  1912,  timekpr..  C.P.R. 
constrn.;  1913-14.  dftsman,  C.P.R.  constrn.;  1915  (May-.A.ug.),  material  clerk  A  supt. 
of  constrn.,  reinforced  concrete  warehouse.  Montreal;  1916-18,  overseas,  instructor 
in  mil.  engr'g..  Can.  Engrs..  England;  1918-19,  demonstrator  in  mech.  dfting,  McGill 
Univ.;  June  1919  to  date,  dftsman.  engr'g  dept.,  C.P.R. 

References:  J.  M.  R.  Fairbairn,  J.  W.  Orrock,  C.  T.  DeLamere,  J.  E.  Armstrong, 
P.  B.  Motley. 


I 


DOUGLAS — GEORGE  VIBERT.  of  Westmount,  Que.  Born  at  Montreal. 
July  2nd.  1892;  Educ.  B.Sc.  McGill  Univ.,  1920.  Mining  Fellowship.  McGill 
Umv..  1920-21;  1912  (summer).  G.T.R.  shops;  1913  (summer).  Skinner  &  Co.. 
Gananoque.  Ont.;  1915-19.  overseas.  Lieut.  A  Capt.,  North'l  Fus..  &  Royal  Engrs. 
Work  consisted  of  trench  constrn.,  mining  A  mined  dugouts,  light  &  standard  gauge 
rlys..  etc.;  1920  (summer),  in  charge  of  prospecting  expedition  sent  out  by  Hudson 
Bay  Co. 

References:  J.  B.  Porter,  A.  Stansfield,  H.  M.  Mackay,  E.  Brown,  C.  M. 
McKergow. 


Mackenzie— JOHN  eraser,  of  CampbeUton,  N.B.  Born  at  Fort  George, 
Scotland,  April  10th,  1891;  Educ,  Central  Foundation  School,  London,  Enghind, 
1906-08.  Private  study:  1910  (summer),  rodman.  water  supply  simey.  town  of 
New  Glasgow.  N.S. ;  1910-11.  rodman.  Dominion  Iron  &  Steel  Co..  Sydney.  N.S.: 
1911-14.  transitman.  same  company:  1914-16,  transitman,  C.N.R.;  1916-19,  overseas, 
Lieut.,  C.F.A.;  1919  to  date,  instr'man,  C.N.R. 

References:  R.  H.  Smith,  N.  K.  HaU,  R.  D.  Inness,  R.  J.  S.  Sly,  W.  R.  CampbeU. 
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McMULKIN— A.  FRANK,  of  Ottawa.  Ont.  Born,  at  bt.  John  N  B.  Aug. 
20th.  1888;  Educ,  one  year  Science.  Mount  AUison  University;  1908-11.  rodman 
on  coustrn..  N.T.Rv.;  1911-13.  dftsman.,  dist.  office.  N.T.Ry..  St.  John.  N.B.;  1913-14. 
dftsman.  head  office.  N.T.  Ry..  Ottawa;  1915-16  dftsman.  city  engr  s  office  St.  John. 
NB  ■  1910-20.  instr'man  on  constrn..  Quebec  &  Saguenay  RIy.;  1920  (May-Nov.). 
dftsman.  Grand  Trunk  Arbitration,  Montreal;  At  pre-scnt  dftsman.,  Dept.  of  Railways 
&  Canals,  Ottawa. 

References:  J.  G.  Grant,  A.  Dick,  D.  W.  McLachlan,  S.  E.  Oliver,  C.  O.  Foss. 

MYERS HAROLD  R.'^YMOND,  of  Stratford.  Ont.     Born  at  Stratford.  Ont.. 

Dec  27th,  1S99:  Educ.  1  vear  Arts.  3  years  Science.  Queen's  Univ..  1917-1921- 
Civil  cngr  I  C  S.-  1917  (summer),  dftsman,  Stratford  Bridge  &  Iron  Works  &  city 
engr's  office;  1918  (summer),  instr'man,  G.T.R.;  1919-20  (summers),  ch.  asst.  to 
city  engr.,  Stratford;  At  present  Student,  3rd  year  ci\'il  engr'g.  Queen  s  Umversity. 

References:  A.  B.  Manson,  A.  Macphail,  W.  P.  W'ilgar,  W.  L.  Malcolm,  W. 
Monds. 

RANKIN — GARNET,  of  Toronto,  Ont.  Born  at  Perth,  Ont.,  Dec.  7th,  1887; 
Educ  ,  B.A.Sc,  (Honours),  Univ.  of  Toronto,  1915;  1910  (8  mos.),  C.G.E.  Co.,  trans- 
formers, Peterboro;  1911  (6  mos.),  location,  constrn.,  mtce..  Ontario  Govt.  Rly.; 
1912,  asst.  on  diversions  with  Hugh  Lumsden,  C.P.R.;  1913  (SJâ  mos.),  in  charge  of 
party  mtce.  work,  C.P.R.;  1914  (6  mos.),  prospecting;  1915,  mumtions,  M.S.A.; 
1916-19,  Lieut.,  Can.  Engrs.;  At  present,  engr..  City  Architects  Office,  Toronto. 

References:  S.  B.  Clement.  J.  H.  Cornish.  T.  R.  Loudon.  R.  G.  Lye,  P.  Gillespie. 

STEPHENSON — GEORGE  ELGIN,  of  Toronto,  Ont.  Born  at  Verna,  Ont.. 
June  3rd,  1894;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1920;  1914  (summer),  rodman 
etc.,  Toronto-Hamilton  Highway;  Enlisted  April  1916  in  Can.  Engrs.,  Sapper,  N.C.O. 
and  Comm'n'd  Officer;  Summer  &  fall  of  1920,  foreman  and  supt.,  Warren  Pa«ng 
Co.;  At  present  asst.  to  T.  D.  Mylrea,  consltg.  engr. 

References;  L.  M.  Jones,  C.  R.  Young.  T.  D.  Mylrea.  P.  Gillespie.  J.  M.  Gordon. 


WAGNER — H.VROLD  WILFRED,  of  Toronto.  Ont.  Born  at  Toronto,  Dec. 
20th,  1887;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1914;  1914  (May-June),  asst.  to  Ç.  C. 
Johnson,  engr.  for  Chipman  &  Power.  Sudbury.  Ont.,  and  until  Dec.  1914,  insp'r  on 
same  works  for  Town  of  Sudbury;  1915-16,  in  office  of  operating  dept.,  Toronto 
Hydro-Electric  Co  ;  1916  (Mar-Aug),  asst.  to  mtce.  engr..  G.T.R..  London  Divn.; 
1910-20  (with  exception  of  overseas  scrWce),  with  International  Nickel  Co.,  in  charge 
of  survey  work  and  supt.  on  power  house  constrn.  at  High  Falls;  At  present  on  engr'g. 
staff,  H.E.P.C,  Niagara  FalU,  Ont. 


References:  R.  L.  Hearn.  R. 
Murdock,  A.  C.  D.  Blanchard. 


P.  Johnson,  E.  L.  Pettingill,  L.  I.  Stone,  C.  R 


WILLIAMS— HOWARD  J.,  of  Augusta.  Me.  U.S.A.  Born  at  Kingston, 
Ont.,  April  28th.  1895;  Educ.  B.Sc.  Queen's  Univ..  1917.  Master  of  Science. 
Mass.  Inst,  of  Technology.  1920;  1917  (apr.-Nov.),  rodman  &  instr'man,  power 
house  constrn  .  Cedar  Rapids  Power  Co.,  Que.;  1917-18;  field  dftsman.,  Chippawa- 
Queenston  power  Development;  1918  (Apr-July),  inspector  on  reinforced  concrete 
arch  bridge,  and  July  1918  to  Sept.  1919,  instr'man  with  charge  of  party  on  constrn. 
of  Chippawa-Queenston  Power  Development  at  Niagara  Falls;  1919-20.  post  graduate 
studies  at  Mass.  Inst,  of  Tech.;  June  1920  to  date,  aast.  engr.,  Maine  Water  Power 
Comm'n-,  Augusta,  Me. 

References:  T.  S.  Scott,  A.  C.  D.  Blanchard.  G.  H.  Lowry.  R.  P.  Johnson,  W.  P. 
Wilgar,  L.  W.  Gill,  W.  B.  Crombie. 


WINDELER— HENRY'  STANTON,  of  Grand  Falls.  Nfld.  Born  at  Canso, 
N.  S..  July  1891;  Educ.  B.Sc,  McGill  Univ..  1914;  R.M.C..  Kingston.  1908-11. 
1911-12,  hydrographie  survey  dept.,  Ottawa;  1913-14  (summers),  instr'man.  topog'l 
surveys.  Militia  Dept.;  1914-19,  overseas,  Nfld.  Regt.,  and  Imperial  Machine  Gun 
Corps,  Major.  M.C.;  1920  (Jan.-Oct.).  asst.  engr..  constrn.  dept..  G.T.R.,  Montreal; 
Oct.  1920  to  date,  asst.  to  chief  engr.,  Anglo-Newfoundland  Development  Co.,  Grand 
Falls,  Nfld. 

References:  W.  Scott,  W.  J.  Stewart,  E.  Brown,  F.  W.  Taylor-Bailey,  W.  Walker, 

H.  M.  MacKay. 
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Control  of  Corrosion  in  Iron  and  Steel  Pipes* 

The  causes  of  corrosion,  external  and  internal,  in  iron  and  steel  pipe  mains 
with  a  summary  of  control  methods. 

F.  N.  Speller 
Metallurgical  Engineer,  National  Tube  Company,  Pittsburgh,  Pa. 

Paper  Presented  at  the  General  Professional  Meeting,  Toronto,  February  2nd,  1921. 

Corrosion  of  Iron  or  Steel  in  General  of  the  hydrogen  ions  which  determines  the  initial  speed 

\kTU■,^^  tv,^.-^  ;^  o  ,rr.o<-  A\f(^^^r.,~^  ,-.,  +1,^  o.v,^,,.,+  ^f     of  attack.    As  in  all  electro-chemical  reactions,  however, 

corr^^l^on^i^^'^^'Sr^^t  ândS^an^d  ^^^  ^^  decfrfcï^SncTcotTe^s  'Sh'foîS 

it  has  been  proven  that  the  relative  corrosion  of  these  ™ï^f  „  '1'^,  ^  thTr^p^i  l.n^P^  •'rv.ilS.'i"^^ 

metals  also  varies  decidedly  with  surrounding  conditions,  Z  \h^  .^.t^L^L^  li^^l^^^^        ?^lf^S.h^^^ 

there  are    certain    fundamental    causes    which    underly  ZrSll.   nU^^Ï,.  ct.lin  J  tK^i,,^?..^^^^ 

all  cases  of  corrosion  which  should  be  understood  by  f^thf  ^.^^  TS^  .  S^™fn    nf^h?rî.ÏTnïi 

all  who  arp  intprp^tpd  in  thi<5  nrnhlpm  m  nnv  nf  itd  nhnçPQ        ^"  *"^  ^^^^   °f  '™"  ^   ^"^^'^  amOUnt   of  the  metal    (less 

all  who  are  mterested  m  this  problem  m  any  ot  its  phases,  ^^an  10  p.p.m.)  is  dissolved  as  ferrous  hydrate  which 

Every  metal  when  placed  in  water  is  subjected  to  a  also  has  a  decided  retarding  action  on  the  solution  of 

fixed  tendency  to  go  into  solution.    This  is  wholly  a  the  metal.     This,  the  first  stage  of  the  corrosion  of  iron, 

matter   of   electro-chemical    activity   and    varies    to    a  while  essential,  is  not  a  serious  matter  if  the  reaction 

definite  extent  with  each  metal.    Thus  the  initial  reac-  between  water  and  iron  can  be  stopped  at  this  point, 

tion  in  the  process  of  corrosion  is  analogous  to  solution  As  a  matter  of  fact  this  reaction  cannot  proceed  unless 

in  acid,  pure  water  being  in  effect  a  very  weak  acid,  in  some  way  or  other  the  hydrogen  film  protecting  the 

The  acidity  of  the  water  depends  on  the  concentration  metal  is  removed.    This  is  usually  brought  about  by 

means  of  something  in  the  nature  of  a  depolarizer,  generally 

♦Those  who  wish  to  go  into  further  details  of  the  mechanism  free  oxygen,   which  also  combines  with  ferrous  hydrate 

of  corrosion  may  consult  a  paper  on  Preservation  of  Hot  Water  Pipe  forming  insoluble  ferric  hydrate,  commonly  known  as  rust. 

by  Speller  and  Knowland.    Trans.  American  Society  of  Heating  and  This,  the  second  stage    of  COrrOsion,  is  thus  caused 

Ventilating  Engineers.  Vol.  24  (1918)  P.  217.  by  the  Oxidation  of  hy(&ogen  and  ferrous  hydrate  in 
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solution  by  the  free  oxygen  of  the  atmosphere.  Oxygen 
is  soluble  in  water  at  normal  temperature  to  the  extent 
of  about  ten  parts  by  weight  per  million  (7  c.c.  per  liter) 
and  as  water  readily  absorbs  more  oxygen  when  this 
element  is  used  up,  as  in  rusting  under  atmospheric 
conditions,  it  will  be  seen  that  under  such  conditions 
the  reaction  will  continue  imtil  the  metal  has  been 
destroyed,  or  the  reaction  may  be  brought  to  a  stop 
at  any  time  through  exhaustion  of  the  supply  of  available 
oxygen.  The  latter  case  is  illustrated  in  any  closed 
water  system,  as  in  the  case  of  a  metallic  water  pipe 
where  the  amount  of  free  oxygen  will  be  foimd  to  drop 
as  the  water  travels  from  the  inlet,  so  that  if  the  pipe 
is  long  enough  the  corrosion  will  finally  be  reduced  to  a 
negligible  amount. 

Water  and  oil  lines  suffer  mainly  from  outside 
corrosion  due  to  soil  conditions,  which  resemble  more 
nearly  corrosion  imder  water  than  atmospheric  corro- 
sion. Underground  corrosion  may  be  accelerated  by 
the  presence  of  certain  salts  or  acids  in  the  soil,  and 
by  the  more  ready  access  of  free  oxygen  either  by  direct 
circulation  of  air  or  by  means  of  tmdergroimd  waters 
which  have  become  charged  with  oxygen  and  carbonic 
acid.  The  corrosive  action  is  greatly  increased  by  a 
rise  in  temperature  and  velocity  of  water  within  certain 
limits  and  by  contact  of  the  metal  with  any  materials 
which  tend  to  intensify  galvanic  action,  such  as  cinder 
or  certain  kinds  of  mixed  trench  fill,  or  even  the 
heavy  mill  scale  formed  in  hot  finishing  of  the  pipe 
which  has  a  strong  tendency  where  firmly  attached  to 
localize  corrosion  and  cause  pitting.  Rust  once  formed 
on  the  surface  also  has  this  effect  to  a  somewhat  lesser 
extent. 

From  this  brief  outline  of  the  main  factors~which 
tend  to  influence  corrosion  it  will  be  seen  how  important 
it  is  to  keep  all  parts  of  the  pipe  from  contact  with  wet 
soil  or  water  thru  the  use  of  protective  coatings  of 
substantial  thickness  properly  applied. 

The  influence  of  composition  of  the  metal  under 
most  conditions  does  not  seem  to  have  much  effect  in 
itself,  all  other  things  being  equal.  Wrought  iron, 
Bessemer  Steel  and  Basic  Open  Hearth  Steel  pipe  have 
been  in  service  thirty  years  or  more,  the  records  of  such  lines 
showing  failures  in  some  places  and  practically  no  corrosion 
in  other  places,  depending  on  soil  conditions,  drainage 
and  other  external  factors.  It  is  very  difficult  to  make 
a  strict  comparison  of  two  or  more  materials  in  a  pipe 
line  underground  for  the  reason  that  the  conditions  are 
so  variable,  but  it  is  significant  that  wrought  iron  forged 
couplings  have  up  to  the  present  generally  been  used  on 
steel  pipe  and  so  far  as  we  can  learn  from  many  cases 
examined  no  difference  in  the  depth  of  the  corrosion  has 
been  found  although  wrought  iron  couplings  are  hammer 
forged  and  consequently  should  have  a  better  structure 
and  be  more  resistant  than  the  pipe  on  which  less  work 
is  done.  So  far  as  the  metal  itself  is  concerned  the 
factor  of  prime  importance  as  affecting  initial  corrosion 
seems  to  be  the  surface  finish,  particularly  the  mill 
scale  which  is  decidedly  electro-negative  to  iron  and, 
therefore,  is  a  more  or  less  powerful  accelerator  of 
corrosion. 


Protection  Against  Exterior  Corrosion 

From  the  above  it  will  be  imderstood  that  the 
main  object  of  protective  coatings  is  to  exclude  water 
from  contact  with  the  metal. 

Such  coatings  as  are  available  at  present  are  by 
their  very  nature  easily  damaged  and  thus  rendered 
practically  useless  if  subject  to  abrasion  after  being  applied. 
No  coating  has  yet  been  fovmd  which  has  any  chance 
of  protecting  such  a  material  as  oil  well  casing.  Most 
of  what  follows  is,  therefore,  applicable  mainly  to  line 
pipe  or  water  pipe  subjected  to  underground  corrosion. 

Before  any  coating  is  applied  in  the  field  all  loose 
rust  or  scale  should  be  removed  and  a  thin  priming  coat 
applied  to  the  clean  dry  surface  after  the  line  is  put 
together  and  ready  to  be  ditched.  Where  a  priming 
coat  is  applied  at  the  place  of  manufacture,  which  is 
preferable,  the  surface  should  be  cleaned  and  freshened 
up  before  any  further  protective  coating  is  applied  in 
the  field.  The  subsequent  protection  needed  depends 
on  conditions  which  should  be  determined  by  a  careful 
survey  of  the  nature  of  the  soil  and  drainage  of  the 
territory  in  which  the  line  is  to  be  laid.  Old  oil  lines 
which  were  originally  laid  without  any  more  protection 
other  than  a  simple  coat  of  paint  as  a  rule  have  not 
given  serious  trouble  for  more  than  10  per  cent  of  their 
length.  Therefore,  in  the  interest  of  economy  it  is 
obvious  that  the  places  which  are  likely  to  cause  trouble 
should  be  located  and  a  type  of  protection  selected 
suitable  for  each  locality.  In  well  drained  sand  or  clay 
soils  a  second  coat  of  some  reputable  pipe  compound 
may  be  all  that  is  necessary,  or  perhaps  one  coat  would  be 
sufficient,  but  in  wet  marshy  places,  especially  where 
the  ground  water  is  corrosive,  a  much  more  substantial 
waterproofing  will  be  necessary.  Wherever  the  ditch 
can  be  drained  economically  it  will,  of  course,  be  of 
considerable  advantage  to  do  so. 

The  function  of  the  priming  coat  is  principally  to 
afford  a  strong  bond  between  the  thicker  protective  coat- 
ing and  the  metal  and  is  essential  where  the  subsequent 
coat  is  applied  hot  to  the  relatively  cold  metal.  The 
priming  coat  may  consist  of  coal  tar  or  a  pure  asphalt 
dissolved  in  naptha  or  benzol  to  a  thin  consistency.  It  is  of 
little  protective  value  in  itself  as  is  true  of  paints  in  general 
underground.  To  be  of  any  practical  value  where 
underground  corrosion  is  known  to  occur  a  non-porous 
coating  of  substantial  thickness  is  required.  The  coatings 
which  have  given  the  best  service  may  be  classified  as: — 

Bituminous  Coating 

Melted  bituminous  mixtures  which  can  be  safely 
heated  to  350-400°  F.  with  a  melting  point  of  about 
140°  F.  may  be  applied  in  the  field  with  suitable  brushes 
operated  by  hand  or  mechanically.  Sometimes  a  coating 
of  this  class  is  poured  over  the  pipe,  the  surplus  being 
caught  in  a  strip  of  canvas  about  30"  wide  held  by  two 
men  by  which  means  the  coating  can  be  worked  evenly 
over  the  underside  of  the  pipe.  In  this  way  with  some 
care  and  practice  a  coating  of  from  1/16"  to  }/i"  thick 
may  be  applied  without  much  variation  in  thickness. 
Where  coatings  are  applied  in  this  way  the  pipe  should  of 
course  be  dr^'  and  the  temperature  should  preferably  be 
above  60°  Fah. 
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The  well  kiKiwii  dijis  applied  at  (he  works  by  manu- 
facturers conu'  under  this  lie;idiii^;.  Conditions  are  more 
favourahli"  lor  llie  apiilication  of  Ihise  coatings  at  the 
mill  lull  I  lie  nianulatiurer  has  to  take  into  consideration 
the  ^irohlem  of  traiisiiortinn  the  pipe  without  injury 
and  IS  limited  as  to  the  coatinR  material  by  this  con- 
sideration. Most  pipe  has  to  stand  a  wide  range  of 
temperature  fluctuation  en  route  to  destination,  often 
as  much  as  100°  K.  If  the  temperature  drops  below 
the  brittle  point  the  coating  is  liable  to  crack  off  and  if 
the  solar  heat  absorbed  raises  the  temperature  of  the 
coating  above  the  melting  point  the  mixture  runs,  in 
addition  to  which  there  is  always  a  certain  amount 
of  damage  due  to  abrasion  in  handling;  all  this 
necessitates  careful  inspection  and  attention  to  repairs. 
Coal  tar  pitch  when  properly  refined  makes  one  of  the 
best  preservative  coatings  but  unfortunately  the  range 
between  the  brittle  and  melting  points  of  this  material 
rarely  exceeds  45°  F.  so  that  an  asphalt  blend  must  be 
used  in  most  cases  where  the  pip>e  has  to  be  shipped  any 
distance  after  coating.  Some  of  the  asphalt  mixtures 
which  have  been  developed  for  this  purpose  have  a 
temperature  range  (brittle  point  to  melting  point)  of 
120  or  130°  F.  and  have  proven  quite  satisfactory  in 
service.  The  absorbtion  of  solar  heat  may  be  limited 
considerably  by  dusting  the  surface  of  the  pipe  with 
Portland  cement  or  fine  white  sand.  A  coating  of  white- 
wash applied  over  the  sanded  surface  has  been  tried  and 
was  found  to  keep  the  temperature  of  the  coating  down 
to  atmospheric  temperature  under  a  July  sun. 

Fabric  Coating 

Under  some  conditions  the  coating  above  described 
may  be  reinforced  with  advantage  by  a  strip  of  fabric 
6"  or  8"  wide  wound  spirally  around  the  pipe  while  the 
coating  is  hot.  This  is  easily  done  at  the  mill  after  the 
pipe  has  received  the  dip  coat,  by  means  of  a  machine 
designed  for  the  purpose  (Fig.  1).  The  fabric  should  be 
dried  in  vacuum  and  saturated  by  passing  through  a  small 
tank  of  the  asphaltic  mixture  as  it  passes  on  to  the 
pipe.  Naturally  it  is  possible  to  make  a  better  job 
with  this  tj^pe  of  coating  in  the  mills  while  the  pipe  is 
clean  and  dn,\  With  pipe  12"  and  smaller,  a  saturated 
fabric  in  rolls  of  suitable  size  would  be  convenient  for 
this  purpose  in  the  field,  such  as  a  large  size  electric 
tape,  or  the  fabric  may  be  saturated  after  application 
by  a  final  coat  of  thin  consistency.  This  method  of 
protection  has  been  used  for  some  years  and  has  become 
standard  with  one  American  manufacturer  of  bell  and 
spigot  steel  water  pipe,  it  having  been  found  to  give  good 
service. 

Heavy  Bituminous  Coating 

Where  the  ditch  is  wet  most  of  the  time,  especially 
where  stray  electric  currents  are  hkely  to  occur  in  the 
vicinity  of  the  pipe,  provision  should  be  made  to  keep 
these  stray  currents  ofï  the  pipe  by  the  use  of  insulated 
joints  or  other  means.*    The  pipe  should  then  be  boxed 

*We  do  not  have  space  to  more  than  mention  electrolysis  in 
connection  with  this  subject  but  it  is  expected  that  the  reader  will 
soon  be  able  to  get  some  practical  and  up-to-date  information  on  this 
subject  in  the  final  report  of  the  American  Committee  on  Electrolysis 
which  will  soon  appear  under  the  auspices  of  the  American  Institute 
of  Electrical  Engineers. 


Figure  1. 
Machine  for  Winding  Fabric  on  Pipe. 


in  as  indicated  in  Figure  2  after  being  cleaned  and  having 
received  the  usual  priming  coat.  The  pipe  is  supported 
underneath  every  10  feet  or  so  on  some  non-porous 
insulating  material  such  as  a  piece  of  hard  burned  sewer 
pipe  or  heavy  glass  about  ^i"  thick.  An  asphaltic 
compoimd  such  as  Paroljle  or  some  similar  mixture 
with  a  melting  point  of  about  150°  F.  which  has  been 
heated  so  as  to  nm  readily  is  poured  in  between  the 
pipe  and  the  box  on  one  side.  Particular  care  should 
be  taken  that  the  asphalt  passes  underneath  the  pipe 
without  leaving  air  pockets  which  would  of  course  leave 
an  opening  for  water  to  penetrate  the  coating.  This 
coating  has  been  found  to  be  very  effective  both  against 
corrosion  and  electrolysis  when  applied  uniformly  and 
not  less  than  %"  thick.  When  the  sides  of  the  trench 
are  stable,  the  side  boards  may  be  removed  and  the  fill 
tamped  in  around  the  coating,  however,  it  is  better  as 
a  rule,  to  leave  the  box  undisturbed.  This  coating 
together  with  insulated  joints  affords  good  protection 
against  electrolysis. 

Concrete  Coating 

Where  corrosive  conditions  are  severe  as  in  marshy 
places  where  the  water  is  brackish  or  acid,  a  covering 
of  concrete  has  proved  to  give  the  best  protection.  A 
mix  of  3  of  sand  to  1  portland  cement  thoroughly  mixed 
together  should  be  poured  between  the  pipe  and  the 
box  as  in  the  case  of  the  bituminous  coating  (see  Figure  2). 
The  pipe  should  be  centred  in  the  box  and  supported 
on  non-porous  material  at  suitable  intervals  so  that 
the  coating  will  not  be  less  than  2"  in  thickness  for 
8  or  12"  line  pipe.  No  priming  coat  is  required  but 
the  surface  of  the  pipe  should  be  well  cleaned  to  remove 
all  loose  scale  and  dirt.  The  concrete  should  be  moist 
enough  to  flow  readily  and  should  finally  be  formed 
up  over  the  top  of  the  pipe  to  the  required  thickness. 
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The  same  precautions  should  be  taken  as  described 
above  with  heavy  bituminous  coatings  to  avoid  air  pockets 
with  careful  inspection,  to  avoid  leaving  any  uncoated 
places. 


\^VVVVV\\^^^^IIÂç| 


SHORT  PIECE  ornoH-PORous 

aftlCK  ORTIUC 

Figure  2. 

Section  of  Wooden  Form  used  for  Application 
of  Asphalt  or  Concrete  Coating. 


Thorough  mixing  of  the  sand  and  cement  ensures 
a  water-proof  concrete  and  is  better  than  to  depend  on 
introducing  some  water-proofing  compound  into  the 
mixture.  The  side  boards  may  be  removed  and  re-used. 
If  this  is  done  a  coating  of  asphalt  should  be  applied  to 
the  sides  of  the  concrete  before  filling  in  the  ditch.  A 
coat  of  hot  asphalt  should  be  applied  to  the  bottom  and 
sides  of  the  box  before  the  pipe  is  put  into  place. 

Forms  made  of  thin  corrugated  steel  sheets  have 
been  tried  and  could  probably  be  developed  into  a  con- 
venient and  economical  device  where  lumber  is  scarce. 
Oil  lines  protected  in  this  way  in  brackish  water  have 
been  free  from  corrosion  for  25  years  near  the 
New  Jersey  coast.  Precautions  must  be  taken  to  guard 
against  or  repair  cracking  from  expansion  or  contraction, 
or  settlement. 

Concrete  coatings  are  not  proof  against  electrolysis. 

The  above  includes  what  is  believed  to  be  the  best 
type  of  coating  of  each  class  altho  each  situation  will 
present  problems  of  its  own  requiring  special  treatment 
as  to  details. 


Internal  Corrosion  of  Water  Pipe 

The  corrosion  to  which  iron  or  steel  pipes  are 
subjected  from  contact  with  the  water  on  the  inside  is 
not  so  serious  as  external  corrosion;  on  the  other  hand 
it  is  somewhat  more  difficult  to  protect  against. 


The  principle  factors  which  determine  the  rate  and 
character  of  internal  corrosion  and  pitting  are: — 

1.  Composition  and  finish  of  the  metal. 

2.  Composition,  temperature  and  rate  of  flow  of  the 
water. 

As  in  the  case  of  External  Corrosion  the  composition 
of  the  metal  does  not  seem  to  have  any  marked  influence 
on  the  character  or  amount  of  corrosion.  Internal 
corrosion  of  cold  water  pipes  is  usually  so  slow  as  to  be 
negligible,  although  in  some  localities  this  is  not  the 
case.  However,  the  rate  of  corrosion  is  usually  so  slow 
as  to  be  difficult  to  determine  with  cold  water,  but  when 
the  water  is  heated  imder  pressure  the  corrosive  action 
is  so  much  accelerated  as  to  make  it  practicable  to 
compare  different  materials  in  the  same  line  and  get 
trustworthy  results  in  a  year  or  two. 

It  has  often  been  noticed  that  internal  pitting  is 
much  deeper  near  mill  scale  where  the  scale  is  thick  and 
firmly  attached.  The  reason  for  this  is  undoubtedly 
due  to  the  electro-negative  character  of  the  scale  with 
respect  to  iron.  Old  rust  acts  somewhat  in  the  same 
way,  but  is  much  less  harmful.  When  the  mill  scale 
and  rust  are  removed  the  tendency  to  pitting  is  greatly 
reduced  provided  the  metal  itself  is  fairly  homogeneous 
and  free  from  strains.  It  has  been  clearly  demonstrated 
experimentally  that  surface  finish  is  much  more  of  a 
controlling  factor  in  corrosion  than  any  variation  in 
composition  of  the  metal  in  itself  which  is  likely  to  occur, 
the  explanation  of  this  fact  being  that  the  external 
differences  of  potential  due  to  mill  scale  and  other 
extraneous  matter  is  much  greater  than  that  due  ta 
segregation  or  other  irregularities  in  the  metal. 

Corrosion  varies  directly  with  the  temperature  and 
rate  of  flow  within  certain  limits  and  also  with  the  com- 
position of  the  water: — The  higher  the  velocity,  the 
more  rapid  is  corrosion  likely  to  be  on  unprotected  metal. 

There  is  a  wide  difference  in  the  rate  of  corrosion 
with  different  domestic  waters  at  normal  temperature. 
Take  for  example  Great  Lakes  water  in  comparison 
with  the  water  supply  of  most  of  the  New  England  cities 
and  New  York  City.  An  interesting  and  useful  example 
of  corrosion  greatly  accelerated  due  to  the  magnesium 
salts  in  the  water,  is  that  of  the  30"  steel  main  to  the 
Coologardie  Mining  District,  Western  Australia.  The 
history  of  this  line  was  given  in  detail  in  a  paper  by 
O'Brien  and  Parr  before  the  Institute  of  Civil  Engineers 
(Proceedings  of  the  Institution,  Vol.  ccv.,  part  1,  1917-18. 
A  few  years  after  this  pipe  line  was  put  into  use  serious 
corrosion  was  found  both  inside  and  outside.  The 
deepest  inside  pitting  was  within  a  few  inches  of  the 
lockbar  seam  where  the  mill  scale  had  not  been  broken 
off  in  bending  the  plate.  The  authors  of  this  paper 
are  of  the  opinion  that  had  this  scale  been  removed 
before  coating,  pitting  would  not  have  occurred  or  would 
have  been  greatly  limited.  The  cause  of  corrosion  and 
means  of  prevention  were  investigated  by  Sir  Alexander 
Binnie,  Sons  and  Deacon,  Sir  WilUam  Ramsay,  and  Otto 
Hehner,  who  in  their  joint  report,  Sept.  30,  1909,  recom- 
mended that  three  grains  of  lime  per  gallon  be  added  to 
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the  water,  lliat  tlie  water  l)c  de-aeralccl.  and  that  precau- 
tions be  taken  to  prevent  reaI)S()rplion  of  air.  The  lime 
treatment  was  tried  first  but  resulted  in  a  considerable 
increase  in  thickness  of  scale  on  the  interior  walls  of 
the  iiipe.  The  elTect  of  the  liini-  treatment  on  corrosion 
of  tliis  piix"  according  to  the  above  rejxjrt  was 
rather  inconclusive  and  disapix)intinK.  Dc-acratint?  was 
then  tried.  The  reix)rts  after  two  years  service  are 
decidedly  favourable,  confirming  the  theory  stated  in 
the  first  part  of  this  paper  which  has  now  been  generally 
accepted,  that  corrosion  is  due  primarily  to  the  dissolved 
oxygen  in  water.  The  water  is  sprayed  into  a  chamber 
under  about  28"  vacuum  by  which  90%  of  the  gases 
are  removed  and  corrosion  thereby  reduced  to  one- 
quarter  or  one-fifth  of  the  original  amount. 

It  is  much  easier  to  study  the  various  factors  which 
influence  corr<«ion  in  a  closed  system  where  all  condi- 
tions are  under  better  control.  Early  experiments  made 
in  1907  pointed  to  the  great  influence  which  the  dissolved 
oxygen  has  on  corrosion.  Careful  laboratory  experiments 
by  Dr  W.  H.  Walker  and  ourselves  covering  a  period 
of  several  years  have  demonstrated  that  the  amount  of 
corrosion  is  almost  directly  proportional  to  the  oxygen 
in  solution,  and  also  varies  directly  as  the  temperature. 
The  predominating  influence  of  free  oxygen  in  water  was 
suspected  before  this  as  a  result  of  the  early  study  of 
internal  pipe  corrosion  by  our  Research  Department, 
for  the  most  striking  fact  in  practical  experience  with 
piping  in  buildings  was  that  hot  water  heating  systems 
invariably  showed  no  corrosion  to  speak  of  after  35  or  40 
years  use  whereas  frequently  hot  water  supply  systems 
operating  at  the  same  average  temperature  with  the 
same  water  lasted  only  6  or  8  years,  the  only  difference 
being  that  the  former  carried  no  oxygen  while  the  water 
on  entering  the  latter  was  usually  saturated  with  oxygen. 

Protection  Against  Internal  Corrosion 

From  the  foregoing  it  will  be  seen  that  in  addition 
to  the  use  of  protective  coatings,  under  some  conditions 
it  is  more  economical  to  prevent  internal  corrosion  by 
remo\Tng  the  dissolved  oxygen  from  water.  In  fact, 
experience  has  shown  that  with  hot  water  the  latter 
method  is  much  more  effective  and  economical  in  the 
long  run. 

In  practice  the  removal  of  oxygen  from  water  has 
been  accomplished  in  two  ways: 

1.  By  mechanical  de-aeration  for  which  there  are 
two  or  three  designs  of  apparatus  in  use  giving  satisfactory 
results. 

2.  The  oxygen  may  be  removed  by  chernical 
combination  with  some  material  such  as  scrap  sheet  iron. 

Both  the  mechanical  and  chemical  methods  may  be 
combined  by  using  mechanical  de-aeration  to  remove 
the  larger  portion  of  oxygen  and  the  chemical  treatment 
for  the  residual  oxygen.    Considerable  has  been  written  on 


this  subject  during  the  last  few  years  with  reference  to 
the  control  of  corrosion  in  hot  water  supply  systems  to 
which  these  interested  may  refer.*  The  most  economical 
plan  for  any  particular  case  depends  very  largely  on  local 
conditions. 

The  control  of  corrosion  in  condensers,  especially 
where  salt  water  is  used,  may  be  accomplished  by  de- 
aeration  and  there  are  probably  many  other  cases  where 
this  principle  can  be  applied  economically  to  engineering 
practice. 

For  the  internal  protection  of  water  mains  by  coating 
the  metal,  under  most  conditions  a  dip  in  a  bath  of  well 
refined  asphalt  or  coal  tar  will  be  sufficient.  Again  the 
importance  of  thorough  cleaning  and  the  removal  of  all  scale 
from  the  steel,  so  far  as  practicable,  should  be  emphasized. 
Where  the  coating  is  applied  in  the  field  a  priming  coat 
similar  to  that  described  for  outside  protection  is  neces- 
sary. Where  the  pipe  is  exposed  to  the  weather  for 
some  time  before  laying  it  is  best  to  apply  these  coatings 
in  the  field  just  before  laying  the  pipe  in  the  ditch,  as 
otherwise  the  variation  in  temperature  and  handling 
will  tend  to  injure  the  coating.  In  any  case  at  least  a 
priming  coat  should  be  applied  to  the  clean  surface  at 
the  mill. 

Concrete  has  been  used  to  a  limited  extent  for  the 
protection  of  the  inside  of  pipes  from  one  inch  to  eleven 
feet  in  diameter.  Small  service  pipes  have  been  used 
for  thirty  years  in  New  England  with  an  internal  coating 
of  1/8"  of  neat  cement  applied  by  means  of  some  simple 
appliances  designed  for  the  purpose.  This  coating  has 
also  shown  great  durability  as  a  lining  for  steel  or  wrought 
iron  pipe  carr>àng  mine  water  and  when  properly 
applied  to  the  clean  surface,  about  %"  in  thickness,  is 
difficult  to  break  off  or  injure  unless  there  is  considerable 
variation  in  temperature. 

The  11  foot  diameter  steel  pipe  sections  of  the 
Catskill  Aqueduct,  were  lined  with  two  inches  of  Portland 
cement  grout.  The  plates  of  which  this  pipe  was 
made  were  first  pickled  free  from  scale  and  given  a  coat 
of  white-wash  to  prevent  rusting.  The  outside  of  the 
pipe  was  protected  by  a  coat  1-3-5  concrete  mixture  4" 
thick  at  the  top.  The  reports  from  this  line,  which  was 
put  into  service  in  1915,  indicate  that  this  coating  has 
been  satisfactory  so  far  as  can  be  ascertained  at  present. 
It  is  interesting  to  find  that  the  carrying  capacity  of  the 
cement  lined  Catskill  conduits  is  greater  than  in  the  unlined 
pipe  under  these  conditions  notwithstanding  the  reduction 
in  diameter  of  the  hned  pipe. 

What  has  been  written  above  necessarily  deals  in 
general  principles.  The  details  of  the  application  of 
these  principles  to  practice  in  various  cases  will  of  coiirse 
require  variation  to  suit  local  conditions.  Considering 
the  great  economical  importance  of  conservation  of 
material  in  our  day,  it  would  seem  that  the  boundaries 
of  engineering  practice  should  be  broadened  out  a  Uttle 
so  as  to  include  more  of  Anti-Corrosion  Engineering. 


*Paper  by  J.  R.  McDermet  on  The  Separation  of  Dissolved  Gases  from  Water  and  Discussion  A.S.M.E.  meeting  St.  Louis,  May,  1920. 
♦Papers  by  F.  N.  Speller,  W.  H.  Walker  and  R.  G.  Knowland,  Transactions  A.S.H.  &  V.  Engrs.,  1918  and  1920. 
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Relay   Protective   Features   of   The  Toronto   Power 
Company's  Transmission  and  Distribution  System 

The  problem    of  protecting  the  Toronto-Niagara  system   of   the  Toronto   Power   Company, 

results   with  Time  Limit  Protection,   Parallel  Feeder  Protection,  Double  Line 

Protection,  and  the  Ground  Selector;  the  paper  concludes  with  details 

of  design  for  the  various  methods  of  protection  mentioned  above. 

P.  Ackerman 

Advance  Proof  of  Paper  to  be  read  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  April  14th,  1921. 


Introduction 

A  protective  system  is  in  such  close  relationship  to 
and  dependency  upon  the  layout  of  an  electric  trans- 
mission system,  its  operating  conditions  and  character 
of  load,  that  the  characteristics  and  advantages  of  a 
new  protective  scheme  will  be  fully  appreciated  only 
when  a  technical  description  of  the  scheme  is  combined 
with  a  description  of  the  operating  difficulties  and 
circumstances  which  call  for  the  creation  of  the  pro- 
tective features. 

Only  comprehensive  information  of  this  sort  will 
permit  proper  judgment  being  formed  as  to  the  adapta- 
bility of  the  scheme  to  other  systems  under  similar 
circumstances. 

In  view  of  the  above  consideration  the  writer  decided 
to  present  the  various  protective  features  developed  and 
installed  on  the  Toronto  Power  Company's  system,  by 
outUning  in  a  general  paper  the  operating  conditions  of 
the  system  and  the  history  of  the  development  of  the 
protective  system,  including  operating  results,  and  by 
describing  the  technical  details  of  the  various  schemes 
in  the  second  section  of  paper. 

1.     Description  of  the  System  and  Operating 
Results  of  the  Various  Protective  Schemes 

Figure  1  shows  schematically  the  layout  of  the  system 
as  existing  from  1913  to  1918,  the  period  during  which  the 
relay  schemes,  hereafter  described,  were  developed  and 
subsequently  put  in  service. 

In  1918  two  of  the  transmission  lines  were  changed 
from  60,000  volt  to  90,000  volt  operation,  thus  per- 
mitting the  dismantling  of  the  other  two  lines  for  other 
use.  Present  operating  conditions  existing  since  1918, 
are  represented  in  the  schematic  diagram  (Figure  2) 
so  far  as  the  transmission  system  is  concerned. 

The  12,000  V.  distribution  of  Toronto  has  always 
been,  and  is  still,  the  same  as  represented  in  Figure  1. 

The  Toronto  main  distribution  is  characteristic  in 
the  arrangement  of  each  sub-station  being  fed  by  3  or  4 
parallel  cables.  Besides  these  feeders  there  are  a  few 
independent  radial  feeders  emanating  from  the  terminal 
station  or  from  some  of  the  sub-stations. 

The  Toronto  load  consists  of  about  50%  to  60% 
synchronous  load,  partly  synchronous  motors  and  partly 
rotaries  for  the  Street  Railway  Co.    The  synchronous 


motors  are  of  the  old  style  having  very  low  reactance 
and  none  of  the  refinements  of  the  modern  synchronous 
motor,  and  as  a  result  are  very  sensitive  to  voltage 
disturbances.  The  rotary  converters  are  still  more 
sensitive.  Almost  60%  of  the  load  therefore  is  very 
sensitive  to  short  circuit  disturbances. 

Another  feature  of  the  system  which  gave  cause  for 
worries  as  to  relay  protection  is  a  steam  turbine  station 
in  Toronto,  which  originally  was  a  standby  station,  but 
which  gradually  was  made  use  of  as  a  peak  load  carrier 
thus  permitting  almost  a  100%  load  factor  on  the 
hydraulic  station. 

The  old  60,000  V.  transmission  system  was  delta 
non-grounded,  but  this  was  changed  to  star,  solidly 
grounded  at  both  ends  of  the  lines  "when  the  voltage 
was  changed  to  90,000. 

The  12,000  V.  Toronto  distribution  is  delta  non- 
grounded.  The  largest  part  is  underground  distribution; 
some  of  the  feeders,  however,  are  long  overhead  hnes. 

Historic  Development  of  the  Relay  System 

Up  to  1912  no  special  attention  had  been  given  to 
relay  protection.  All  feeders  and  hnes  had  overload 
relays  of  the  bellow  type.  The  relays  were  all  set 
according  to  the  judgment  of  the  local  station  operators 
vrith  the  results  to  be  expected. 

Toward  the  end  of  1912  a  careful  study  of  the  system 
was  begun.  It  was  realized  that  the  whole  system  had 
to  be  considered  as  one  inseparable  unit  and  that  each 
protective  device  had  to  be  in  proper  relation  to  the 
whole  system. 

Time  Limit  Protection 

The  first  step  of  improvement  carried  out  was  the 
installation  of  an  adequate  selective  Time  Limit  Protection 
to  insure  discriminative  clearance  of  distant  feeders 
without  causing  main  lines  to  open  simultaneously. 

The  faults  of  improper  time  curve,  inaccuracy  and 
unreliability  of  the  relays,  then  used,  were  realized  and 
after  careful  laboratory  tests  the  Condit  type  "A"  relay 
was  adopted  as  the  only  relay,  in  those  days,  which 
combined  acciu-acy  and  reliability  with  a  time  curve 
having  practically  definite  time  characteristics  under  the 
heaviest  short  circuit  conditions.  These  relays  were  set 
and  installed  as  shown  in  Figure  1. 
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The  machines  and  feeders  at  the  sub-stations  were 
left  protected  with  the  old  bellow  type  relays  having 
very  light  time  settings,  giving  an  inverse  instantaneous 
time  curve.     (I.  I.) 

All  terminal  feeders  were  equipped  with  the  new 
definite  time  relay  (D.  T.)  with  setting  (1)  equal  to 
approximately  H  second.  The  steam  station  feeders 
were  equipped  with  definite  time  relays  (D.  T.  2)  where 
index  (2)  denotes  a  setting  approximately  J^  second 
higher  than  relays  with  index  (1).  The  higher  settmg 
was  necessary  to  insure  that  sub-station  feeders  would 
open  on  (D.  T.  1)  before  the  steam  station  feeders  with 
(D.  T.  2)  would  have  time  to  open.  Steam  turbines  were 
equipped  with  D.  T.  3  to  be  selective  with  the  station 
feeders  of  setting  D.  T.  2.  At  the  generating  station  the 
transformers  were  equipped  with  definite  time  relays 
D.  T.  3  to  be  selective  with  the  steam  station  feeders 
(D.  T.  2)  and  finally  the  generators  were  set  at  D.  T.  4 
to  be  selective  with  the  transformer  relays  D.  T.  3. 

Simultaneously  with  this  improved  selective  Time 
Protection,  a  discriminating  current  balance  protection 
was  proposed  for  all  sub-station  feeders  with  3  and  4 
cables  in  parallel.  The  scheme,  however,  was  considered 
too  novel  for  general  adoption  and  it  was  also  felt  at 
that  time  that  sufficient  discrimination  was  obtained 
with  the  Time  Limit  Protection,  accepting,  in  case  of  a 
sub-station  cable  short,  a  complete  shut  down  to  the 
respective  sub-station  in  expectation  that  the  rest  of  the 
system  would  remain  undisturbed.  It  was  decided, 
however,  to  give  the  proposed  Parallel  Feeder  Protection 
a  trial  on  the  4  feeder  group  connecting  the  terminal 
with  the  steam  station.  The  principal  of  this  protection 
is  described  in  the  second  section  of  the  paper 

The  new  time  limit  relays  were  installed  during  1913 
and  have  proved  fully  up  to  expectations  as  far  as  selective 
action  of  switches  in  series  is  concerned. 

However,  there  soon  developed  very  unpleasant 
disturbances  of  a  secondary  nature  whenever  a  serious 
system  short  was  cleared  by  a  relay  having  a  setting  of 
Yi  second  or  longer. 

In  every  such  case  practically  all  synchronous  load 
was  lost;  the  steam  turbines  usually  were  cut  out  on  the 
steam  end  by  the  overspeed  cut  out;  sometimes  the 
terminal  feeders  of  the  steam  station  opened  up  on 
overload  due  to  the  excessive  exchange  current  rush 
between  hydraulic  and  steam  station  and  often  a  single 
phase  short  had  sufficient  time  to  develop  into  a  three 
phase  short,  thus  causing  also  the  loss  of  induction 
motor  load  tripping  on  no-voltage  release. 

Any  such  occurrence,  therefore,  paralyzed  practically 
the  whole  system  and  the  only  advantage  gained  compared 
with  a  complete  shut  down  was  the  fact  that  the  system 
stayed  alive  and  was  ready  for  immediate  resimiption  of 
service. 

Through  these  experiences  it  was  realized  that, 
although  the  relays  performed  their  duty  correctly,  the 
principle  of  time  limit  protection  could  never  be  expected 
to  give  full  satisfaction  for  the  system  in  question  by 
reason  of  the  sensitiveness  of  the  load. 

It  was  reasoned  that  apparently  a  short  of  half 
second  duration  would  allow  the  synchronous  load  and 
generating  stations  to  drift  apart  sufficiently  to  cause  an 


enormous  exchange  current  and  in  the  worst  cases,  a 
dropping  out  of  step  after  voltage  recovery.  It  was  felt 
that  instantaneous  protection  would  prevent  such  trouble, 
leaving  not  enough  time  for  the  stations  to  drift  apart. 
To  verify  this  latter  assumption  some  tests  were  made 
by  clearing  dead  station  bus  shorts  at  the  terminal,  with 
instantaneous  relay  action.  The  results  indicated  that 
no  synchronous  load  was  dropped  in  case  of  single  phase 
shorts,  while  in  case  of  three  phase  shorts  some  of  the 
synchronous  load  dropped  off.  These  results  showed 
clearly  that  no  effective  service  improvement  could  be 
expected  until  instantaneous  and  selective  protection 
would  be  obtained  for  the  whole  of  the  main  system. 

Parallel  Feeder  Protection 

Meanwhile,  the  Parallel  Feeder  Protection  had  been 
installed  on  the  four  parallel  feeders  between  terminal 
and  steam  stations.  About  six  months  after  its  installa- 
tion it  cleared  a  faulty  cable.  It  performed  its  duty  with 
hardly  any  disturbance  to  the  system  and  without  any 
load  loss  whatever. 

This  satisfactory  result  paved  the  way  for  the 
adoption  of  the  principle  on  the  4-60,000  V.  lines  Niagara 
Falls-Toronto. 

In  1916  a  Parallel  Feeder  Protection  was  put  in 
service  on  the  above  mentioned  overhead  lines.  The 
scheme  used  was  similar  to  the  previous  one  but  materially 
improved  and  various  operating  inconveniences  of  the 
jformer  scheme  removed.  A  detailed  description  of  the 
scheme  is  given  in  another  section  of  the  paper. 

This  protection  remained  effectively  in  operation 
until  1918,  when  the  four  line  60,000  V.  system  was 
changed  to  a  two  line  90,000  V.  system,  with  the  result 
that  the  Parallel  Feeder  Protection  became  superfluous. 

The  following  operating  results  give  an  idea  of  the 
satisfactory  performance  of  this  protection: — 

Table  I 


Single  line  shorts  successfully  cleared  by  the 

Parallel  Feeder  Protection  without  causing 

interruption. 

Multi  line 
shorts  caus- 
ing total 
interrup- 
tion 

Year 

Light- 
ning 

Sleet 

& 
wind 

Insl. 
faU- 
ures 

Misc. 
outside 

inter- 
ference 

Un- 
known 
causes 

Total 

Outside 
Inter- 
ference 

1916 
1917 
1918 

7 

3 

13 
6 
1 

1 

1 

24 
7 

1 

1 

Total.. 

7 

3 

20 

1 

1 

32 

1 
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From  tho  table  it  can  be  seen  that  the  Parallel 
Feeder  rroloclion  cleared  successfully  32  short  circuited 
lines  without  a  single  failure  where  one  of  the  parallel 
lines  only  was  in  trouble. 

The  multi  line  short,  wliich  caused  a  total  inter- 
ruption, was  caused  by  a  crane  unhcx)king  a  line  wire  and 
carrying  it  across  the  other  line  thus  causing  a  double 
line  short.  Both  lines  were  cleared  correctly.  The  whole 
load,  however,  was  thus  thrown  over  to  the  liiird  line, 
at  that  time  only  three  lines  being  oiK-raled  in  parallel. 
Due  to  overload  of  the  third  line,  the  latter  opened  on 
•overload  and  thus  caused  the  total  interruption. 

Table  II 


Effect  on  load  from  shorts  cleared  by  the  Parallel  Feeder 
Protection. 

Year 

Number  of  shorts  causing  following  load  drops. 

No  Load 

or  less 

than  5% 

lost 

5  to  10% 
load 
lost 

15%  to 
30% 
load 
lost 

30%  to 

50% 
load 
lost 

50%  to 
100% 

load 

lost 

1916 
1917 
1918 

22 
5 

1 

1 
1 

— 

1 

1 

Total 

28 

2 

— 

1 

1 

I 


Table  II  gives  a  clear  indication  how  satisfactory  the 
Parallel  Feeder  Protection  proved  in  regard  to  saving  the 
synchronous  load. 

The  case,  where  nearly  all  load  was  dropped,  was 
■due  to  a  3  phase  short  outside  the  generating  station 
■caused  by  12,000  V.  wires  blowing  up  into  the  line. 

Based  on  the  satisfactory  results  obtained  on  the 
60,000  V.  line  protection  it  was  decided  to  equip  the 
whole  12,000  V.  Toronto  system  with  a  similar  system 
of  Parallel  Feeder  Protection  for  all  groups  of  3  parallel 
feeders.  This  was  done  with  the  double  object  of  trying, 
in  case  of  a  cable  trouble,  to  save  the  particular  sub- 
station from  a  total  interruption  as  well  as  to  obtain 
instantaneous  clearance  and  thus  save  the  rest  of  the 
system  from  serious  secondary  disturbances  as  would 
occur  if  depending  on  the  time  limit  protection.  This 
work  was  completed  during  1917,  so  that  since  then  the 
whole  main  transmission  and  distribution  system  has 
been  equipped  with  selective  instantaneous  protection, 
leaving  the  Time  Limit  Overload  Protection  only  as  a 
kind  of  standby. 

On  two  occasions  12,000  V.  cable  faults  were  cleared 
selectively  by  the  Parellel  Feeder  Protection  without 
loss  of  load.  In  some  other  cases  the  protection  was 
iunable  to  operate  properly  because  the  current  trans- 


formers, feeding  the  Parallel  Feeder  Protection,  were  the 
cause  of  the  short.  In  another  case  a  switch  stuck, 
although  the  relays  had  tried  to  open  the  switch  correctly. 

The  less  fortunate  performance  of  the  Parallel 
Feeder  Protection  on  the  12,000  V.  Toronto  distribution 
is  therefore  entirely  to  be  attributed  to  other  causes  than 
relay  failure.  The  results  on  the  60,00(J  V.  lines  are 
sufficient  proof  of  the  correctness  of  the  principle  and  its 
effectiveness. 

Double  Line  Protection 

During  the  period  of  1914  to  1916  effective  protection 
against  lightning  interruption  was  obtained  from  Nichol- 
son's Arc  Extinguisher.  The  Arc  Extinguisher  was  able 
to  save  the  interruptions  in  about  75%  of  all  lightning 
shorts;  the  big  drawback,  however,  was  that  in  practically 
all  cases  almost  all  synchronous  load  was  lost  so  that  the 
benefit  derived  from  the  device  was  only  partial. 

It  was  felt  that  parallel  operation  on  two  lines 
equipped  with  an  effective  and  instantaneous  Double 
Line  Protection,  should  save  as  many  interruptions  as 
the  Arc  Extinguisher  and  should  be  decidedly  more 
effective  in  preserving  the  synchronous  load. 

From  records  of  section  operation  of  the  two  circuits 
on  one  tower  line  it  was  deduced  that  in  only  about  25% 
of  all  lightning  shorts  both  lines  were  affected  simultan- 
eously, so  that  in  75%  of  lightning  shorts  a  double  line 
protection  could  be  expected  to  clear  the  short  circuited 
line  without  interruption  to  the  system,  which  figure  was 
found  about  even  with  the  results  obtained  from  the  arc 
extinguisher. 

From  the  operating  results  of  the  Parallel  Feeder 
Protection  it  coiild  be  concluded  that  an  instantaneous 
Double  Line  Protection  should  clear  Une  shorts  without 
effect  on  the  load  and  would  therefore,  prove  so 
much  more  effective  than  the  Arc  Extinguisher. 

The  use  of  the  Parallel  Feeder  Protection  during 
lightning  storms  was  not  practical  because  of  the  fact 
that  only  two  out  of  four  lines  were  considered  lightning 
safe,  the  others  having  old  insulators,  extremely  sensitive 
to  puncture  and  power-arc. 

It  was  necessary  therefore  to  develop  an  effective 
Double  Line  Protection.  It  was  realized  that  only  a 
scheme  based  on  current  balance  could  offer  the  desired 
results,  as  only  such  a  scheme  could  be  expected  to  be 
quick  enough  to  save  the  synchronous  load  and  eliminate 
dangerous  power-arc  destruction  of  insulators. 

Reverse  power  relays,  even  if  connected  as  balanced 
protection,  were  not  favoured  by  reason  of  sluggishness 
and  uncertainty  of  action  for  shorts  near  the  station, 
even  with  modem  relays  and  coimections. 

Mertz-Price  protection  was  excluded  for  practical 
and  commercial  reasons  because  of  the  length  of  the  line. 

A  solution  therefore  was  sought  in  a  plain  current 
balance  between  the  same  phases  of  the  two  parallel  lines. 
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taking  advantage  of  the  fact  that,  under  our  conditions 
with  synchronous  load  and  steam  station  at  the  receiving 
end,  a  short  circuited  line  will  manifest  itself  by  drawing 
more  current  than  the  sound  line. 

Such  a  Double  Line  Protection  was  installed  in  1917 
and  has  been  in  operation  ever  since,  a  detailed  descrip- 
tion of  the  protection  is  given  later. 


As  long  as  three  and  four  lines  were  available  the 
Double  Line  Protection  was  used  only  during  lightning 
storms,  or  when  ever  other  operating  conditions  arose 
leaving  only  two  lines  in  service.  Since  the  change  to 
90,000  V.  operation  with  only  two  lines  available,  the 
scheme  has  been  in  service  continuously. 

The  following  gives  the  operating  results  of  the 
Double  Line  Protection:— 


Table  III 


Record  of  troubles  during  double  line  operation. 


Single  line  shorts  successfully  cleared  by  Double  Line 
Protection  without  causing  interruption. 

Double  line  shorts  causing  total  interruption 

Year 

Lightning 

Insl.  fail- 
ures 

Miscl.  outside 

interference 

birds  tel.  wire 

etc. 

Unknown 
cause 

Tests 

Sleet  & 
wind 

Total 

Lightning 

Wind 

Total 

1917 
1918 
1919 
1920 
(11  mos.) 

14 

6 

17 

21 

2 
1 

1 

2 
3 

3 

5 

7 

4 

11 

20 

9 

26 

42 

4 
2 

5 
2 

1 

4 
2 
6 

2 

Total... 

58 

4 

8 

12 

4 

11 

97 

13 

1 

14 

From  the  table  can  be  seen  that  the  Double  Line 
Protection  cleared  a  total  of  97  line  shorts  without  a 
single  failure  as  long  as  one  of  the  two  lines  only  was 
involved.  It  may  also  be  mentioned  that  the  short 
circuits  were  single  phase  and  3  phase  shorts  of  every 
possible  location  between  the  two  extreme  ends  of  the 
lines. 

In  14  cases  the  short  circuit  involved  both  lines  so 
that  the  relay  protection  was  useless.  To  clear  any 
possible  doubt  as  to  whether  some  of  the  shorts  tabled 
vmder  double  line  shorts  may  in  reality  have  been  improper 
relay  actions  it  may  be  mentioned  that  each  such  case 
was  carefully  analyzed  and  in  practically  all  cases  sufficient 
information  of  various  kinds  existed  to  prove  the  con- 
ditions of  a  double  line  short.  It  is  also  significant 
that  with  the  exception  of  one  case  all  double  line  shorts 
were  due  to  lightning.  Double  line  shorts  under  such 
conditions  are  naturally  to  be  expected  due  to  the 
proximity  of  the  two  circuits  carried  on  the  same  steel 
tower  line.  The  double  line  short  marked  under  wind 
was  due  to  the  collapse  of  one  of  the  double  circuit  steel 
towars  in  a  cyclonic  storm. 

Regarding  lightning  operation  on  the  Double  Line 
Protection  it  may  also  be  mentioned  that  in  about  95% 
of  the  cases  the  line  could  be  closed  back  immediately 
as  it  was  not  disabled  permanently. 

This  satisfactory  result  is  partly  to  be  attributed 
to  the  instantaneous  action  of  the  relays  and  partly  to 
the  rugged  build  of  the  line  insulators. 


Effect  on  load  from  short  cleared  by  Double  Line 
Protection 
Table  IV 


Year 

Kind  of 
operation 

Number  of  shorts 

causing  following  load  drops 

60,000 
60,000 
90,000 
90,000 

Total 

No  load 
lost  or 

less 
than  5% 

5  to  15% 
load 
lost 

15  to 
30% 
load 
lost 

30  to 
50% 
load 
lost 

50  to 

100% 

load 

lost 

1917 
1918 
1919 
1920 

13 
6 
9 

13 

5 

2 

12 

16 

1 
5 
7 

5 

2 
1 

41 

35 

13 

5 

3 

From  Table  IV  will  be  noticed  that  the  load  loss  in 
all  cases,  except  eight,  was  less  than  30%  and  in  most  of 
cases  below  15%. 

The  two  cases  of  1917,  where  practically  all  load  was 
dropped,  were  3  phase  shorts  very  close  to  the  generating 
station.  The  six  cases  of  1920,  with  more  than  30% 
load  loss,  were  all  due  to  sleet  and  wind,  involving 
probably  all  3  phases  in  most  cases. 

In  comparing  the  results  on  60,000  V.  operation  in 
the  years  1917  and  1918  with  the  results  on  90,000  V. 
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operation  during  li)!'.)  and  19120,  il  will  te  noticed  tiiat 
90,000  V.  o|X'ratioii  seems  to  cause  more  load  drop. 
This  is  apparently  due  to  the  fact  that  any  line  short 
on  i)0,000  V.  operation  will  pull  down  the  bus  voltage 
materially  more  than  in  case  of  tiO.CXX)  V.  operation,  even 
in  case  of  shorts  in  the  middle  of  lines. 

Ground  Selector 

With  the  completion  of  the  instantaneous  selective 
protection  of  all  parallel  operated  lines  by  means  of  the 
Parallel  Feeder  and  Double  Line  Protection  there 
remained  one  other  kind  of  serious  trouble  to  be  over- 
come, namely,  grounds  in  the  12,000  V.  Toronto  distribu- 
tion. 

This  distribution  system  consists  of  about  80  miles 
of  underground  and  an  equal  mileage  of  overhead  dis- 
tribution all  fed  from  the  same  bus  bar.  Due  to  the 
large  extent  of  tliis  system  grounds  develop  quite 
frequently. 

Permanent  grounds  very  often  have  caused  cross 
shorts  at  other  points  of  the  system.  There  was  no 
means  available  to  detect  or  select  the  faulty  feeder. 
As  a  result  it  had  to  be  detected  by  cut  and  try  method, 
interrupting  one  feeder  at  a  time. 

Such  procedure  was  so  slow  that  usually  a  cross 
short  developed  before  the  faulty  feeder  could  be  located 
and  in  practically  all  cases  it  meant  unnecessary  inter- 
ruption to  smaller  or  larger  parts  of  the  system.  In 
several  instances  the  entire  service  was  completely 
paralyzed. 

It  was  felt  therefore  that  some  scheme  had  to  be 
developed  which  would  clear  selectively  and  within 
the  shortest  possible  time  any  grounded  feeder. 

The  possibility  of  providing  an  artificial  ground  by 
means  of  a  group  of  grounding  transformers  was  first 
studied.  It  was  found,  however,  that  any  such  scheme 
would  become  very  costly  if  arranged  so  as  to  offer  the 
same  amount  of  protection  as  the  short  circuit  protection. 
The  deciding  factor  was  that  the  groimd  transformers 
should  be  so  dimensioned  as  to  supply  sufficient  current 
to  assure  the  highest  set  sub-station  feeders  to  open 
on  time  limit  protection  in  case  of  a  sub-station  bus 
bar  ground. 

A  closer  investigation  of  this  point  disclosed  the 
fact  that  under  minimum  short  circuit  current  condi- 
tions, that  is  with  the  minimum  number  of  generators 
at  the  power  house,  and  with  one  transmission  Une 
only  in  service  a  short  circuit  at  the  steam  station 
developed  barely  sufficient  current  to  trip  the  4  fenders 
on  short  circuit  protection. 

Therefore,  for  a  ground  under  similar  conditions 
and  with  the  use  of  a  scheme  having  grounding  trans- 
formers there  were  only  two  ways  open.  Either  the 
grounding  transformers  had  to  be  made  of  negligible 
reactance  to  prevent  any  choking  in  the  fault  current 
as  compared  with  short  circuit  conditions  thus  enabling 
the  existing  phase  protection  to  take  care  of  shorts 
and  grounds;  or  the  grounding  transformers  had  to  be 
made  of  higher  reactance,  but  in  this  event  special  low 
set  ground  relays  had  to  be  installed  to  operate  on  the 
limited  groimd  ciurent  in  place  of  the  high  set  phase 
relays.    The  first  scheme  woiHd  have  meant  very  large 


capacity  grounding  transformers.  The  second  scheme 
would  have  reduced  the  size  of  the  grounding  transformers 
but  instead  would  have  meant  the  installation  of  a 
special  sensitive  ground  protection  which  would  have 
required  an  extensive  equipment  of  extra  relays  and 
current  transformers  since  the  available  current  trans- 
formers were  fully  loaded.  Although  cheaper,  the  second 
scheme  would  have  involved  considerable  expenditure 
combined  with  many  complications  tx^ause  of  the 
limited  space  for  extra  current  transformers. 

The  idea  of  grounding  transformers  was  therefore 
dropped  and  instead  we  adopted  the  scheme  which  is 
hereafter  named  Ground  Selector  and  described  in 
detail  later. 

The  fundamental  idea  of  the  Ground  Selector  is  as 
follows:  Any  ground  developing  on  the  system  will 
immediately  be  developed  into  a  short  circuit  by  auto- 
matically closing  another  phase  to  ground  at  the  terminal 
station,  thus  artificially  completing  a  short  circuit  path. 
Short  circuit  current  will  then  pass  out  into  the  faulty 
feeder  and  will  operate  the  phase  relays  selecting  and 
cutting  out  the  faulty  feeder  in  the  same  manner  as 
if  the  feeder  was  short  circuited. 

In  order  to  obtain  identical  current  conditions, 
imder-ground  and  short  circuit  conditions  it  was  first 
intended  to  provide  dead  artificial  grounds.  However, 
it  was  finally  decided  to  introduce  a  very  low  ground 
resistance  in  form  of  a  large  water  rheostat  which  would 
hardly  affect  the  magnitude  of  the  fault  current  under 
the  most  limited  current  conditions  but  would  offer 
the  great  advantage  of  keeping  up  the  bus-bar  voltage 
in  case  of  grounds  close  to  the  terminal  station,  thus 
helping  to  keep  the  s>Tichronous  load  in  step. 

The  Ground  Selector  was  put  in  service  in  1918 
and  has  proven  very  effective  and  beneficial  as  following 
operating  records  will  indicate: — 


Grounds  in  12,000  V.  Distribution 


Table  V 


(A)  Feeder  grounds  effectively  cleared 
by  action  of  Ground  Selector. 

Sept.  1918 

to 
Dec.  1919 

Jan.  to 
Nov. 
1920 

Total 

Permanent  Troubles 

4 
4 
3 
1 
5 

3 
26 

1 
3 

4 

15 

4 
13 

5 

Bad  insulators 

7 

Bad  current  trs            

7 

Operator  mistake 

Testing  faulty  feeders 

1 
20 

Transient  Troubles 

Liglitning 

Unknown     (customers    grounds    or 
outside  interference) 

7 
39 

Total       

46 
23 

40 
18 

86 

(B)  Momentary,  self  clearing  grounds, 
starting  Ground  Selector,  but  clear- 
ing before  groimd  switch  closed 

41 

Grand  total 

69 

58 

127 
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In  all  the  above  cases  the  Ground  Selector  performed 
its  duty  correctly,  causing  a  short  circuit  current  of 
sufficient  magnitude  to  enable  the  faulty  feeder  to  open 
on  overload  protection. 

Since  the  installation  of  the  Ground  Selector  no 
secondary  breakdowns  of  insulation  have  been  experienced, 
nor  has  a  ground  caused  any  tie-up  except  to  the  faulty 
feeder  itself. 

From  Table  V.  will  also  be  noted  that  about  one 
third  of  all  grounds  are  self  clearing  groimds  which 
clear  without  causing  any  short  or  any  interruption. 
The  Ground  Selector  shows,  in  this  respect,  a  decided 
advantage  over  a  grounded  neutral  system  since  in  the 
latter  case  all  grounds  would  be  shorts. 

2.    Detailed  Description  of  Protective  Devices 

Current  Balance  Protection  for  Three  or  More 
Parallel  Lines 

For  any  such  system  discriminating  action  can  be 
obtained  by  relays  being  energized  from  current  trans- 
formers only. 

The  underlying  principle  of  the  protection,  described 
hereafter,  is  based  upon  the  fundamental  fact  that 
the  current  of  a  line  becomes  unbalanced  relative  to 
the  same  phases  of  the  parallel  lines  when  that  line 
becomes  faulty,  whereas  the  current  will  remain  balanced 
with  at  least  some  of  the  parallel  lines  as  long  as  the 
fault  occurs  in  one  of  the  other  parallel  lines.  This 
will  be  more  clearly  realized  from  the  following  illustrations 
of  short  circuit  conditions  in  a  system  of  3  parallel  lines. 
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All  illustrations  represent  schematically  one  phase 
of  a  3  line  system  with  generator  capacity  at  one  end 
only.  The  letter  (a)  designates  the  total  short  circuit 
current  supplied  by  the  generating  station  and  the 
fractional  figures  indicate  the  proportional  portions  of 
current  passing  through  the  various  parts  of  the  three 
line  system.  The  arrows  indicate  the  relative  direction 
of  current  flow. 

Figure  3  represents  the  condition  of-  a  short  directly 
outside  the  generating  station.  All  current  will  con- 
centrate in  the  faulty  line.  Assuming  the  faulty  feeder 
is  successfully  cleared  at  this  p*oint,  then,  immediately 
thereafter,  condition  Figure  3b  will  occur  with  the  current 
from  the  generating  station  flowing  equally  distributed 
over  the  two  sound  lines  into  the  sub-station  and  from 
there  into  the  faulty  line.  Under  this  condition,  at  the 
sub-station  end,  the  faulty  feeder  will  show  imbalance 
compared  with  either  of  the  sound  lines,  while  the  sound 
lines  remain  balanced  as  to  each  other. 

Figure  4  represents  the  conditions  of  a  short  in  the 
middle  of  the  line.  Under  this  condition  unbalance  of 
the  faulty  line  will  shown  up  simultaneously  at  both  ends. 

In  Figure  5a  a  short  at  the  extreme  end  of  the  line 
is  shown.  Current  at  the  sub-station  is  unbalanced 
in  the  faulty  line  compared  with  the  sound  lines,  while 
at  the  generating  end  the  three  lines  are  still  balanced. 
Assuming  the  faulty  line  at  the  sub-station  end  is  cleared 
successfully  then,  immediately  following,  condition  (5b) 
arises,  with  the  faulty  line  now  showing  imbalance 
at  the  generating  end. 

It  will,  therefore,  be  realized  that  any  kind  of  a 
line  short  on  a  system  of  3  or  more  parallel  lines  will 
always  produce  an  unbalance  in  the  faulty  line  as  compared 
with  the  sound  lines,  while  any  of  the  sound  lines  will, 
during  the  short,  remain  in  balance  with  the  other  sound 
lines. 

Therefore,  an  arrangement  of  differential  relays 
coupling  a  feeder  with  the  various  parallel  feeders,  and 
with  the  trip  circuits  of  the  differential  relays  inter- 
connected in  such  way  that  the  joint  action  of  the  relays 
will  trip  the  feeder  unbalanced  with  respect  to  at  least 
two  or  all  parallel  feeders,  will  thus  be  able  to  select 
and  clear  a  feeder  at  fault  without  interfering  with  the 
service  over  the  other  feeders.  Such  automatic  clearance 
will  occur  either  simultaneously  at  both  ends  of  the  line 
(Figure  4)  or  successively  (Figure  3  and  Figure  5), 
depending  on  the  location  of  the  short. 

Figure  6  shows  schematically  the  protection  for 
a  three  line  system.  Line  1,  for  instance,  is  protected 
by  the  joint  action  of  the  two  differential  relays  (al2) 
and  (al3),  responding  to  any  line  current  difference 
between  the  lines  denoted  in  the  index  attached  to  the 
letters  marking  the  various  relays. 

Whenever  a  short  develops  in  line  (2)  or  line  (3), 
line  (1)  will  become  unbalanced  relative  to  the  faulty 
line  causing  the  respective  differential  relay  to  trip. 
Line  1  will  remain  JDalanced,  however,  with  the  other 
sound  line  and  as  a  result  the  second  differential  relay 
will  stay  open  and  thus  prevent  line  (1)  from  tripping^ 
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Should  the  fault  be  within  line  (1)  the  line  will 
become  unbalanced  relative  to  line  (2)  and  line  (3)  and 
as  a  result  both  balance  relays  (al2)  and  (al3)  will  come 
into  action  and  will  thus  correctly  clear  the  faulty  line. 

Similarly,  differential  relays  (b23)  and  (b21)  provide 
the  protection  for  line  (2)  and  relays  (c32)  and  (c31) 
for  line  (3) . 

With  an  arrangement  as  shown  in  Figure  6  six 
differential  relays  would  be  required  for  the  protection 
of  a  three  line  system.  By  close  inspection  of  the  diagram 
it  will  be  noticed  that  in  the  whole  combination  two 
relays  each  form  differential  relays  for  the  same  two 
lines,  the  only  difference  being  that  the  trip  contacts  of 
the  two  relays  are  inserted  in  two  different  trip  circuits. 

The  scheme  can  be  modified  to  an  arrangement  as 
shown  in  Figure  7.  This  reduces  the  total  nimiber  of 
relays  required  to  half  the  amount,  by  the  use  of 
differential  relays  having  two  independent  trip  contacts, 
each  contact  being  inserted  in  one  of  the  trip  circuits 
of  the  two  lines  from  which  the  relay  is  energized. 


It  is  quite  natural  that  the  relay  coils,  enerKizcd 
from  the  same  line,  will  in  actuality  be  fed  from  the 
same  current  transformer  and  not  as  schematically 
shown.  The  schematic  arrangement,  showing  each  relay 
coil  being  fed  from  a  separate  current  transformer, 
was  chosen  only  to  show  more  clearly  the  relation  of 
the  various  lines  with  regard  to  the  respective  relays. 

The  same  principle  as  illustrated  for  the  three 
line  system  can  be  applied  for  any  system  of  4  or  more 
parallel  lines.  In  any  such  case  two  ways  are  open  to 
obtain  the  same  result — either  each  feeder  can  be  coupled 
with  2  parallel  feeders  to  form  a  combination  as  shown 
in  Figures  6  and  7  or  each  feeder  may  be  coupled  up 
with  all  parallel  feeders.  The  latter  scheme  will  require 
more  relays  but  will  be  more  convenient  in  operation 
as  it  will  permit  the  disconnection  of  any  line  without 
disturbing  the  effectiveness  of  the  protection  so  long  as 
three  lines  remain  in  service. 

With  2  lines  only  left  in  service  the  protection  will 
have  characteristics  similar  to  the  split  conductor  scheme, 
which  is  that  for  shorts  beyond  the  lines  the  protection 
will  remain  inactive  and  for  shorts  within  one  of  the 
lines  the  protection  will  clear  both  lines  without  discri- 
minating. 

With  one  Une  only  left  in  service  the  protection  will 
act  as  an  instantaneous  relay. 

The  differential  relays  have  been  shown  in  the 
foregoing  diagrams  to  all  be  of  the  magnetic  differen- 
tiation type,  that  is,  relays  with  two  independent  current 
coils,  each  coil  being  fed  from  one  of  the  two  lines,  the 
coils  bucking  each  other  normally  with  normal  current 
flow  in  the  two  lines  as  shown  schematically  in  Figure  8a. 
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In  this  new  arrangement  relay  (a)  replaces  relays 
(al2)  and  (b21)  of  scheme  Figure  6,  while  (b)  replaces 
(b23)  and  (c32)  and  finally  relay  (c)  replaces  (cl3) 
and  (c31). 
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In  a  similar  way  electrical  differentiation  can  be  applied 
by  connecting  the  current  transformers  in  series  to  each 
other  with  the  relay  coil  shunted  as  shown  schematically 
in  Figure  8b. 

Figure  9  shows  the  3  line  protection  similar  to 
Figure  7  but  with  relays  connected  by  electric  differen- 
tiation. 

The  described  protection  while  being  somewhat 
complicated  as  to  wiring,  offers,  however,  the  great 
advantage  that  it  is  free  from  the  complications  and 
uncertainty  of  action  germane  to  the  protective  schemes 
using  potential  elements;  moreover  it  does  not  require 
pilot  switches  on  the  oil  switch  mechanism. 

Its  action  is  absolutely  positive,  dependable  and 
instantaneous. 


Current  Balance  Protection  for  Two  Parallel  Lines 

with  Generator  or  Synchronous  Capacity 

at  Either  End 
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With  generator  capacity  at  both  ends  of  a  double 
line  circuit,  such  as  the  tie  lines  between  powerhouses, 
or  with  generator  capacity  at  one  end  and  synchronous 
motors  at  the  other  end,  a  discriminating  protection  can 
be  applied  which  will  require  for  energization  current 
elements  only. 

The  protection,  hereafter  described,  obtains  dis- 
criminating action  by  making  use  of  the  fundamental 
fact  that  under  the  conditions  above  mentioned  the 
current  values  in  the  faulty  phases  of  the  faulty  line 
will  exceed  the  current  values  of  the  corresponding  phases 
of  the  sound  line. 

This  is  illustrated  in  Figure  10  to  Figure  12  for  short 
circuits  at  various  points  of  the  lines.  All  figures  show 
schematically  one  phase  of  a  double  line  system  with 
synchronous  capacity  at  either  end.  The  letters  (a)  and 
(b)  designate  the  total  short  circuit  current  supplied  by 
the  respective  ends.  The  arrows  indicate  the  relative 
direction  of  the  current  flow  in  the  various  parts  of  the 
system. 

Figure  10a  deals  with  a  short  within  closest  proximity 
of  station  (A) .  The  current  from  station  (B)  will  in  this 
case  divide  equally  between  the  two  lines.  Balanced 
condition,  therefore,  will  prevail  at  station  (B)  between 
the  two  lines.  At  station  (A),  the  current  portion  (b/2), 
coming  iu  over  line  2,  will  add  to  the  current  from  station 
(A)  the  sum  (a+b/2)  flowing  into  the  faulty  line.  At 
station  (A)  the  faulty  line  will  show  an  excess  current 
over  the  sound  line.  Assume  that  a  balance  type  relay, 
to  be  described  later,  will  open  the  faulty  line  at  station 
(A),  due  to  excess  current  as  compared  with  the  sound 
line,  then,  immediately  after  the  switch  has  opened, 
condition  (10b)  will  obtain. 

From  Figure  10b  it  will  be  noted  that  at  station  (B) 
the  faulty  line  will  show  an  excess  current  as  compared 
with  the  sound  line,  so  that  the  same  method  of  tripping 
would  also  become  effective  on  that  station  end. 
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Figure  11  assimies  the  short  circuit  somewhere  toward 
the  middle  of  the  line.  At  a  certain  point  of  the  line  there 
will  exist  a  condition  which  will  cause  each  station  to 
discharge  directly  into  the  faulty  line  with  the  sound  line 
showing  zero  current.  Under  this  condition  the  faulty 
line  shows  an  excess  current  at  both  ends  simultaneously 
as  compared  with  the  sound  line. 

Figure  12a  assumes  a  short  directly  outside  station 
(B).  Conditions  in  this  case  are  similar  but  reversed  as 
compared  with  conditions  (Figure  10a).  Excess  current 
will  show  up  on  the  faulty  line  at  station  (B)  only,  but 
immediately  after  the  switch  is  opened  a  similar  un- 
balance will  show  up  at  station  (A)  as  shown  in  Figure  12b. 

It  will  be  noticed  from  the  diagrams,  that  imder  the 
given  conditions  of  s^Tichronous  capacity  at  both  ends  of 
the  line,  the  faulty  line  will  always  show  excess  current 
in  comparison  with  the  sound  line,  be  it  simultaneously 
at  both  ends  of  the  line  (Figure  11)  or  successively 
(Figures  10  and  12). 

A  relay  actuated  by  the  excess  current  to  trip  the 
faulty  line  and  simultaneously  prevent  the  sound  line 
from  tripping  can  select  and  clear  the  faulty  line  without 
affecting  the  service  over  the  soimd  line. 
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Various  solutions  scrvinR  such  purpose  can  be  chosen, 
two  of  which  may  bo  schomalicaiiy  shown. 

In  FiRure  13a  a  lever  pivoted  in  the  centre  may, 
when  lifted  to  one  or  the  other  side,  trip  the  oil  switch 
of  the  res]wctive  side.  Solenoids  witli  plunders  energized 
from  tile  respective  line  current  transformers  are  arranged 
under  the  extreme  ends  of  the  lever,  so  that  a  lifting  of 
the  plunger  will  push  the  lever  into  trip  position. 

With  current  transformers  and  solenoids  having  the 
two  sides  alike,  the  lever  will  be  moved  to  the  side  of 
heavier  line  current,  thus  tripping  the  faulty  line  and  at 
the  same  time  blocking  the  trip  of  the  opposite  line. 

Preference  was  given  by  the  writer  to  an  arrangement 
as  indicated  in  Figure  13b.  In  this  arrangement  each 
side  is  an  instantaneous  relay  with  an  independently 
movable  contact  lever;  the  two  contact  levers,  however, 
are  mounted  on  the  same  pivot  pin  and  are  provided  with 
a  boss  having  action  such  that  the  two  lever  arms  can 
o.nly  move  freely  until  they  reach  a  position  where  one 
contact  arm  is  the  linear  extension  of  the  other  one;  so 
that  one  side  only  is  able  to  make  contact  at  a  time,  thus 
performing  the  same  duty  as  the  arrangement  of  Figure 
13a. 
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Short  circuits  beyond  the  lines  on  the  sub-station 
end  would  bring  both  sides  of  the  lever  arrangement  into 
action  with  about  equal  force.  No  lever  arrangement 
of  the  t>T)e  indicated  in  Figure  13  would  be  able  imder 
such  conditions  to  hold  the  lever  in  horizontal  balanced 
position.  Invariably  one  side  would  move  up  and  make 
contact  and  thus  imnecessarily  trip  a  line.  A  balance 
relay,  as  shown  in  Figure  13  would  be  dangerous  unless 
some  provision  were  made  to  prevent  such  wrong  tripping 
in  case  of  shorts  beyond  the  lines. 


Here  again  different  solutions  offer  themselves.  The 
writer  decided  on  the  use  of  an  additional  relay,  energized 
by  differential  current  between  the  two  lines  and  with 
the  tripping  contacts  in  series  with  the  contacts  of  the 
balance  relays  of  Figure  13  so  that  the  joint  action  of 
the  differential  and  Balance  relay  only  can  trip  a  switch. 

Figures  8a  and  8b  show  two  alternatives  for  energizing 
this  differential  relay  from  the  current  transformers  of  thie 
two  parallel  lines. 

Figure  8b  shows  electric  differentiation  by  putting 
the  two  secondaries  of  the  current  transformers  of  the 
two  lines  in  series  with  each  other  having  the  relay  coil 
connected  in  shunt. 

Figure  8a  shows  magnetic  differentiation  by  energiz- 
ing one  coil  of  a  two  coil  solenoid  from  one  line  and  the 
other  coil  from  the  opposite  line,  the  two  coils  so  energized 
to  buck  each  other  with  normal  current  flow  in  both  lines. 

Any  short  circuit  beyond  the  lines  will  cause  more 
or  less  balanced  current  flow  in  the  two  lines,  so  that 
under  all  such  conditions  the  differential  relay  will  not  be 
actuated.  Therefore  the  Double  Line  Protection  will 
remain  blocked  even  should  the  balance  relay  be  moved 
into  one  of  the  two  contact  positions. 

In  case  of  actual  shorts  within  one  of  the  two  lines, 
however,  there  will  always  be  sufficient  differential  current 
between  lines  to  actuate  the  differential  relay  and  select 
and  open,  jointly  with  the  balanced  relay,  the  faulty  line. 

A  third  feature  is  essential  to  make  the  scheme 
effective  and  foolproof  for  all  conditions. 

Assume  that  a  protection  is  installed  equipped  with 
balance  and  differential  relay  only,  being  a  combination 
of  relays,  Figures  13  and  8,  with  the  trip  contacts  in 
series.  Then  in  a  condition  as  shown  in  Figure  10  the 
following  would  happen: 

The  first  initial  short  circuit  current  would  open  the 
faulty  lines  at  station  (A)  establishing  condition  (10b). 
Immediately  thereafter  the  sound  line  at  station  (A) 
would  show  excess  current  compared  with  zero  current 
in  the  opened  line,  and  as  a  result  the  sound  line  would 
trip  also,  immediately  after  the  faulty  line,  thus  causing 
a  total  interruption.  It  is  essential,  therefore,  that  the 
trip  circuit  of  the  sound  line  be  blocked  before  the  faulty 
line  has  cleared. 

The  natural  solution  of  such  automatic  blocking 
would  appear  to  be  an  auxiliary  contactor  arrangement 
on  the  oil  switch,  which,  with  the  oil  switch  opening, 
would  block  the  trip  circuit  of  the  opposite  line.  The 
WTiter  felt  that  any  such  arrangement  would  be  too 
uncertain,  as  such  contactors  might  get  out  of  order, 
and  cause  improper  action.  For  this  reason  an  electric- 
ally controlled  blocking  relay  w-as  adopted,  energized  by 
the  oil  switch  control  in  such  manner  that  the  relay  blocks 
the  trip  circuit  of  its  line  whenever  the  opposite  line 
switch  opens  and  vice  versa. 

From  the  foregoing  it  will  be  realized  that  all  three 
features  described  are  essential  to  make  the  scheme 
effective. 
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Figure    14   shows   a   complete 
embodying  all  three  features. 


schematic   diagram 


(A)  indicates  the  balance  relay,  selecting  the  faulty 
line. 

(B)  represents  the  differential  relay  which  prevents 
wrong  action  of  the  balance  relay  in  case  of  shorts  beyond 
the  sub-station. 

(CI)  and  (C2)  represent  the  automatic  blocking 
switches  operated  by  the  electrical  control  of  the  opposite 
line  switches  to  prevent  the  sound  line  immediately  open- 
ing after  the  faulty  line  in  case  of  shorts  at  the  extreme 
ends  of  the  lines.  _  j 

A  scheme  equipped  with  these  three  features  will 
prove  effective  and  discriminating  for  any  kind  of  a  line 
short,  provided  one  of  the  two  lines  only  is  in  trouble. 


Ground  Selector  for  Ungrounded  Three  Phase 
Distribution  Systems 

A  ground,  occurring  on  a  non-grounded  distributing 
system,  wiU  be  felt  over  the  whole  system.  There  is 
normally  no  means  available  to  locate  the  faulty  Une 
except  by  disconnecting  alternately  individual  sections  of 
the  system  and  observing  whether  the  ground  disappears. 
Such  cut  and  try  method  is  rather  slow  and  always 
necessitates  the  momentary  interruption  of  a  larger  part 
of  the  system  than  necessary,  since  many  of  the  sound 
feeders  may  first  be  disconnected  until  the  faulty  feeder 
is  located.  The  ground  will  cause  a  73%  increase  of  volt- 
age on  the  two  sound  phases  to  ground,  and  if  left  on  for 
any  length  of  time  may  cause  the  breakdown  of  another 
weak  spot  at  an  entirely  different  part  of  the  system. 

To  reduce  to  a  minimum  the  damaging  effect  of  a 
ground,  it  is  essential  to  provide  means  to  have  the 
grounded  section  cut  out  selectively  and  within  the 
shortest  possible  time. 

The  ground  selector  has  been  developed  to  accomplish 
such  selective  and  immediate  clearance  of  a  grounded 
feeder. 

The  fimdamental  idea  of  the  ground  selector  is  to 
produce  intentionally  a  short  circuit  immediately  after  a 
ground  develops  on  the  system.    This  is  accomplished  by 


automatically  grounding  one  of  the  soimd  phases  at  the 
main  station  bus  by  means  of  closing  an  oil  switch,, 
immediately  upon  the  occurrence  of  a  ground.  Thus  a 
complete  phase  to  phase  short  circuit  is  produced  aind  aa 
a  result  overload  current  will  flow  into  the  faulty  line, 
as  it  the  line  was  on  short  circuit.  Accordingly  the 
ordinary  overload  protection  will  enter  into  action  and 
discormect  the  faulty  line.  As  soon  as  the  faulty  feeder 
has  cleared  itself,  the  ground  switch  will  open  automatic- 
ally and  thus  restore  the  system  to  normal  condition. 

Figure  15  shows  schematically  the  principle  features 
of  the  device.  PI — P2 — P3  are  single  phase  potential 
transformers  with  their  primary  connected  in  star  and 
with  the  star  point  grounded.  The  secondary  of  these 
transformers  is  connected  to  overvoltage  relays  Rl,  R2 
and  R3,  which  latter,  two  in  joint  action,  close  the  ground 
switches.  The  so-called  transfer  relays  Tl  and  T2  are 
provided  to  assure  an  automatic  clearance  of  the  ground 
switch  after  the  faiUty  line  has  cleared,  as  will  be  explained 
later. 
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Normally  the  three  phases  of  the  system  will  be 
balanced  to  groimd,  and  as  a  result  the  potential  on  the 
transformers  PI — P2 — &P3  will  be  the  same  and  equal 
58%  of  the  voltage  between  wires.  A  ground  on  one 
phase  will  tend  to  lower  the  voltage  on  the  transformer, 
which  corresponds  with  the  grounded  phase,  and  at  same 
time  the  voltage  on  the  other  two  phases  will  tend  to 
rise  toward  a  value  equal  to  line  voltage,  that  is  1.73  times 
normal  voltage  to  groimd.  This  overvoltage  on  the  two 
sound  phases  is  made  use  of  to  trip  the  two  corresponding 
overvoltage  relays  and  thus  cause,  by  their  joint  closure, 
the  automatic  closing  of  one  of  the  ground  switches. 
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For  iiist;iiu-c'  a  «rouiul  on  i)liasc'  (1)  will  cause  a  hi^h 
vollaKi'  on  phases  (2)  and  (3).  Tlu-  joint  trip  of  relays 
HLi  and  R'.i  will  close  the  Kioutid  switch  phase  (3)  thus 
causinji  a  coniiilete  short  between  phases  (1)  and  (3)  and 
causing  the  laulty  line  to  clear  on  overload.  After  the 
faulty  feeder  is  cleared  from  the  system  a  ground  would 
remain  due  to  the  uround  switch  still  beiuK  in  closed 
position.  In  our  i)articular  examiile  the  (ground  would 
remain  on  ])hase  (!<)  dui-  lo  ground  switch  (3)  remaining 
closed.  'I'he  overvollaRc  relays  of  i^hase  (1)  and  (1^)  would 
therefore  trip  and  close  pround  switch  (1)  thus  causing 
a  bus  bar  short  if  no  special  provision  were  made  as  by 
the  installation  of  a  transfer  relay,  to  prevent  such  action. 

The  transfer  relay  blocks  the  closing  circuit  of  the 
second  ground  switch  immediately  ujxjn  the  closing  of 
the  first  ground  switch,  and  at  same  time  prepares  for 
the  tripping  of  the  ground  switch  which  has  been  closed. 
When  ground  switch  (3)  closes,  it  energizes  the  coil  of 
the  transfer  relay  (T2)  throwing  the  lever  over  into  the 
other  contact  position.  In  this  position  of  the  lever  high 
voltage  on  phase  (1)  and  (2)  due  to  ground  switch  (3) 
being  in  closed  position,  will  trip  the  ground  switch  (3) 
and  thus  re-establish  nomial  conditions  instead  of  closing 
wrongly  the  ground  switch  (1).  Transfer  relay  Tl  will 
in  a  similar  manner  prevent  the  closing  of  ground  switch 
(3)  and  assure  the  opening  of  ground  switch  (1)  when 
overvoltage  relays  R2  and  R3  will  trip  after  a  ground  on 
phases  (2)  or  (3)  has  been  cleared,  leaving  ground  switch 
(1)  closed. 

The  above  is  a  description  of  the  essential  features 
of  the  Ground  Selector. 

Various  other  features  had  to  be  embodied  to  make 
the  device  practical.  These  additional  features  are  not 
shown  in  the  schematic  diagram  but  may  be  briefly 
discussed  in  the  following: — 

The  sketch  shows  3  overvoltage  relays  only  and  no 
pro\àsion  to  prevent  these  relays  tripping  on  3  phase 
overvoltage,  as  may  occur  from  various  reasons.  Such 
action  would  not  be  harmful  in  itself,  since  none  of  the 
ground  switches  would  be  able  to  close.  The  closing 
circuits  would  be  ruptured  instantly  by  the  transfer 
relays  upon  the  initial  energizing  of  the  circuits.  How- 
ever, their  action  would  unnecessarily  alarm  the  operator 
and  necessitate  the  re-setting  of  the  device.  For  this 
reason  a  balance  potential  relay  has  been  introduced 
which  only  responds  to  an  unbalance  of  potential  to 
ground. 

This  relay  keeps  the  actuation  of  the  phase  over- 
voltage relays  blocked  so  long  as  it  is  not  actuated  itself. 
It  therefore  prevents  the  device  from  getting  into  action 
during  three  phase  overvoltage. 

As  a  precautionary  measure  for  any  unexpected 
action  on  the  part  of  the  ground  selector,  the  ground 
switches  are  equipped  with  overload  relays,  set  sufficiently 
high  for  the  line  protection  to  clear  before  the  ground 
switch  opens. 

As  a  further  precaution,  each  ground  switch  is 
provided  with  complete  electric  control  which  enables 
the  operator  to  actuate  the  ground  switches  by  hand, 
if  necessity  arises. 


A  hand  blocking  switch  is  also  provided  by  means 
of  which  the  automatic  features  of  the  device  can  be 
stopped  without,  however,  interfering  with  the  hand 
control  of  the  ground  switches. 

A  ground  resistance  is  provided  in  series  with  the 
ground  switches.  This  resistance  is  purposely  made  low 
so  as  to  influence  only  slightly  the  magnitude  of  distant 
short  circuits,  but  having  a  tendency  to  hold  up  the  bus 
voltage  for  grounds  very  close  to  the  station. 

The  (iround  Selector  will  operate  once  only  and  will 
have  to  Ixî  reset  by  hand  by  moving  the  transfer  relay 
into  the  original  position  before  it  is  ready  for  new  action. 
This,  however,  does  not  cause  any  inconvenience,  and  has 
been  found  preferable  to  an  automatic  resetting  which 
latter  might  cause  trouble  should  a  ground  develop  into 
a  short  and  clear  the  feeder  before  the  ground  switch 
has  been  closed  completely. 

General  Remarks 

With  the  completion  of  these  various  protective 
schemes  it  is  hoped  that  serious  tie-ups  due  to  defective- 
ness of  the  relay  protection  will  be  a  thing  of  the  past. 

This,  of  course,  does  not  mean  that  interruptions 
may  be  entirely  eliminated  since  there  are  troubles  which 
may  arise  where  no  relay  protection  can  be  of  any  help, 
such  as  double  line  shorts  on  the  90,000  V.  transmission 
line  from  lightning,  or  bus-bar  shorts,  switch-failures,  etc. 

There  is  also  room  for  many  minor  improvements  but 
as  a  whole  the  operating  records  of  the  past  few  years 
clearly  indicate  the  great  improvements  obtained  in 
service. 

It  is  especially  gratifying  to  see  the  change  in  operat- 
ing methods  which  have  taken  place  since  1912.  In  those 
early  days  the  only  salvation  was  section  operation  in 
independent  sub-systems  so  that  trouble  on  one  sub- 
system would  not  affect  the  others.  Today  if  voltage 
conditions  permit  the  Toronto  transmission  system  is 
operated  in  parallel  with  the  local  Niagara  Falls  distribu- 
tion with  as  much  as  70,000  K.V.A.  combined  generator 
capacity. 

The  Toronto  system,  which  in  former  years  often 
was  operated  as  two  separate  sub-systems  during  stormy 
weather,  is  now  always  operated  in  parallel  as  one 
distributing  system. 

The  great  advantages  of  such  parallel  operation  are 
not  to  be  underestimated  as  it  permits  more  economic 
use  of  the  generator  and  transformer  equipment,  also 
simplifjàng  particularly  operation  and  reducing  the 
hazard  from  operator's  mistakes. 

In  closing,  the  writer  wishes  to  express  his  apprecia- 
tion for  the  encouraging  support  received  from  F.  G. 
Clark,  M.E.I.C.,  chief  engineer  of  the  Toronto  Power 
Co.,  and  the  interest  he  has  taken  in  the  development 
of  the  various  schemes  which  encouragement  alone 
permitted  the  successful  completion  of  the  work. 
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The  Pulp  and  Paper  Industry  of  Canada 

Forest  depletion,  suggested  changes  in  lumbering  regulations,  with  a  discussion 

on  the  advantages  of  the  long  lease. 

By  Ferd.  van  Bruyssel,  C.E.,  D.P.Sc. 

Abstract  of  a  Paper  Presented  at  the  General  Professional  Meeting,  Montreal,  January  29th,  1920. 


The  present  day  problems  of  the  pulp  and  paper  in- 
ducstry  are  of  immediate  concern  to  professional  engineers, 
be  ause  they  are  fitted  better  than  any  other  class  of  men 
to  become  executive  officers  in  the  production  of  pulp  and 
paper.  Primarily,  they  have  sufficient  theoretical  and 
practical  knowledge  of  the  arts  and  sciences  applied  in 
this  industry,  to  be  able  to  exercise  proper  control  over 
the  specialists  employed,  such  as  chemists  and  mill  super- 
intendents. Furthermore,  through  experience  in  general 
or  railway  construction,  engineers  ordinarily  have  acquired 
business  acumen,  and  have  cultivated  the  faculty  of  under- 
standing and  leading  men,  such  qualifications  being  essen- 
tial in  administrators  of  large  manufacturing  enterprises. 
Forestry  operations,  including  recormoitring,  surveying, 
topographical  plotting,  locating  and  making  roads,  river 
improvements,  mechanical  means  for  cutting  and  trans- 
porting logs,  all  within  our  immediate  scope  as  professional 
engineers,  are  now  preferably  conducted  by  progressive 
young  men,  who  logically  must  be  styled  forestry  engineers. 
Given  a  course  in  sylviculture,  any  civil  or  mining 
engineer  also  would  be  a  forestry  engineer.  But  whoever 
is  only  able  to  tend  machines  and  to  make  good  paper  or 
to  follow  the  process  with  the  necessary  chemical  and 
physical  tests,  could  not  be  expected  to  grasp  the  other 
features  of  the  undertaking  as  a  whole. 

Forest  Depletion 

The  greatest  of  the  problems  to  which  reference  has 
been  made  has  to  do  with  the  depletion  of  our  forests: 
those  same  causes  of  denudation  in  the  Eastern  and  North- 
Middle  States  of  the  Union  are  bringing  about  identical 
results  within  our  own  country  and  Province.  Just  as 
American  paper  mills  have  come  to  depend  largely  upon 
our  wood  or  pulp,  so  certain  Canadian  mills  —  whose 
directors  cast  shrewd  eyes  upon  the  future  —  have  com- 
menced to  reach  out  equally  far  beyond  their  own  ter- 
ritory for  that  which  is  their  staple  material. 

Regarding  the  threatened  loss  of  our  readily  accessible 
forest  wealth,  it  is  probably  true  that  the  first  warning  or 
alarm  signal  which  found  a  distinct  echo  in  the  nation,  was 
sounded  by  the  late  Sir  Henry  Joly  de  Lotbinière,  one  of  the 
most  deeply  regretted  men  among  those  it  has  been  the 
writer's  privilege  to  know,  and  to  the  intervention  of 
another  charming  and  distinguished  personality,  Mgr. 
Laflamme.  Either  to  their  indirect  influence  or  to  their 
personal  initiative,  we  owe  the  awakening  of  a  popular 
interest  in  the  preservation  of  our  forests,  the  constitution 
of  the  Dominion  Forestry  Association,  of  the  Federal 
and  Provincial  Forestry  services,  the  establishment  of 


Forestry  Faculties  in  the  Universities  of  Toronto  and 
Laval.  We  are  indebted  highly  to  the  dean  emeritus  of  the 
former,  Dr.  B.  E.  Fernow,  for  his  untiring  pioneer  work 
in  this  connection.  Owing  to  the  inspiration  and 
teachings  of  both  himself  and  his  young  Quebec 
colleague,  G.  C.  Piché,  A.M.E.LC,  who  also  heads  the 
Forestry  service  of  the  local  Goverrmient,  there  are  now 
available  an  increasing  nimiber  of  special  graduates  for 
dealing  expertly  with  the  forest.  Pulp  and  Paper  Com- 
panies, first  the  Laurentide  and  next  the  Riordon,  have 
become  quite  seriously  engaged  in  such  operations. 

Because  of  the  remoteness  of  the  crop  in  point  of 
time,  reforestation  on  Crown  lands  is  essentially  a  State 
affair,  in  which  intervention  by  the  pulp  and  paper  com- 
panies can  only  be  accounted  for  by  their  hope  to  subsist 
during  several  spans  of  tree  life.  Although  assistance 
from  private  sources  is  to  be  welcomed,  the  burden  and 
imperative  duty  of  preserving  the  trees  undoubtedly  lie 
with  the  public  authorities.  They  have  to  consider,  for 
the  welfare  of  present  and  future  generations,  not  only 
the  value  of  wood,  as  such,  but  the  climatic  and  cultural 
influences  of  the  forest,  its  bearing  upon  the  water  flow, 
also  upon  the  prevention  of  erosion  and  sand  frifting. 

The  Quebec  Government  has  evidenced  full  apprecia- 
tion of  the  immense  responsibilities  involved.  It  is  only 
fair  to  pay  a  passing  tribute  to  the  present  Provincial 
administration,  which  is  recognized  to  be  patriotic, 
progressive  and  wise  —  a  combination  of  qualities  one 
should  not  have  expected  to  find  in  a  ministry  elected 
under  a  system  of  universal  suffrage,  unattended  as  yet 
by  any  measure  of  proportionate  representation. 

Let  us  note  with  pleasure  that,  in  this  Province  and 
others,  constant  attention  is  being  given  to  the  differen- 
tiation between  lands  arable  and  lands  unfit  to  bear 
anything  but  trees,  or  so  situated  on  mountain  slopes, 
on  the  banks  and  in  the  drainage  basins  of  rivers,  that 
deforestation  there  must  entail  disastrous  results.  Such 
classification  should  be  made  absolutely  secure  and  in- 
superable; permanent  barriers  should  oppose  the 
advent  of  fraudulent  settlers  intent  upon  wood  piracy, 
and  of  deluded  settlers,  pitching  upon  ingrate  and  shallow 
soil. 

Suggested  Changes  in  Lumbering  Regulations 

The  point  is  now  reached  where  it  becomes  necessary 
to  enter  gradually  upon  more  controversial  groimd, 
beginning  with  a  denunciation  of  the  prevalent  methods 
of  lumbering.  It  is  believed  certain  changes  in  the 
existing  regulations  applicable  to  felling  on  the  Crown 
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domain  arc  uiulcr  advisement.  Tlicse  changes  would 
make  it  (|uite  feasible  to  exploit  economically  while 
increasing  the  pnxiuctivity  of  the  forest.  Just  now,  it 
is  invaded  by  jobbers  and  their  hordes,  who  are  free  to 
prey  ui"Hin  all  conifers  of  more  than  a  prescribed  minimum 
diameter.  Toi^lars  and  other  deciduous  trees  in  remote 
places  are  not  attacked.  ,'\s  a  consecjuence,  the  spare 
stands  are  no  longer  mutually  suiii)ortinK  units  in  a  solid 
mass,  for  this  has  become  pitted  with  the  voids  first  made 
by  saw  and  axe.  and  subsequently  enlarged  by  wind  falls. 
In  these  voids  naturally  are  seeded  cjuick  growing,  leaf 
lîearing  trees  whose  crowns  soon  dominate  the  remaining 
conifers,  so  impeding  and  even  arresting  their  further 
vegetation. 

The  encroachment  of  hard  wood  over  coniferous  trees 
in  the  vicinity  of  settlements  and  in  forests  exploited 
under  present  methods  is  noteworthy,  where  the  con- 
tinuous selection  of  pine,  spruce,  balsam,  cedar  and 
hemlock  must  in  itself  tend  to  cause  other  trees  finally 
to  prevail.  The  writer  favours,  wherever  practicable, 
the  plan  of  clear  cutting  within  narrow  strips.  This 
would  generally  necessitate  an  80  year  rotation  with 
thinnings  (making  so  much  pulp  wood)  after  the  thirtieth 
year,  and  every  ten  years  thereafter.  And  it  will  be  found 
on  careful  computation  that  if  spared  from  fires  and  other 
natural  agents  of  destruction,  an  area  of  two  or  three 
thousand  square  miles,  according  to  region,  will  be  more 
than  adequate  continuously  to  supply  a  250  ton  paper 
mill. 

The  enhanced  cost  of  clear  comparatively  to  that  of 
selective  cutting  will  be  compensated  by  the  greater 
initial  yield  —  apart  from  the  future  one  —  and  the  only 
additional  expense  entailed  under  the  suggested  method 
is  that  of  providing  at  the  proper  time  a  skirmish  line  of 
axe  men,  to  exterminate  deciduous  leaved  saplings,  and 
possibly  to  effect  some  judicious  thirmings  in  the  coniferous 
growth.  Among  other  advantages,  pray  consider  the 
easy  task  of  piling  the  brush  preparatory  to  burning  it, 
on  a  narrow  razed  strip;  whereas  snaking  the  brush 
between  trees  to  a  suitable  spot  for  incineration  is  an 
onerous  job  which  nobody  in  this  Province  has  cared  to 
under  take  or  to  impose,  despite  the  relation  between  a 
littered  forest  floor  and  the  propagation  of  both  fires  and 
injurious  insects. 

However,  no  system  can  be  generalized,  and  modes 
of  exploitation  must  depend  upon  the  varying  conditions 
of  soil,  climate  and  topography.  Therefore,  speaking  of 
Quebec,  it  is  the  wTiter's  belief  that  official  regulations 
will  come  to  be  so  framed  that  no  licensee  can  operate 
until  his  cutting  plans  have  been  sanctioned  by  the 
Forestry  service  of  the  competent  Department. 

Experiments  based  upon  known  methods  of  exploiting 
the  natural  forest  are  very  properly  being  conducted  in 
various  locations  by  our  newly  acquired  scientific  foresters; 
but  the  writer  is  at  issue  with  any  who  would  have  us 
defer  for  a  half  century,  or  until  such  time  as  the  final 
results  of  the  experiments  may  have  been  recorded,  the 
accomplishment  of  reforms  which  are  imperatively  needed 
at  once,  if  any  natural  forest  is  to  be  left  for  improvement. 

We  already  know  full  well  that  the  present  practice 
of  taking  out  the  best  trees  here  and  there  is  ruinous; 


that  an  improvement  upon  this  consists  in  removing  the 
useful  limlx-r,  while  having  sfjme  regard  for  the  future 
of  the  young  growth,  the  eradication  of  weed  trees  and 
the  sparing  of  necessary  seed  trees.  In  another  method, 
trees  are  felled  in  groups,  so  as  to  provide  (jpenings  for 
natural  seeding,  such  openings  being  perifxlically  enlarged, 
after  the  young  growth  is  well  established,  to  obtain  a 
further  young  growth  in  more  or  less  concentric  rings. 
Finally,  the  clean  cutting  method,  already  described, 
receives  various  applications  designed  to  secure  protection 
from  wind  for  the  trees  remaining  uncovered  on  the  side 
next  to  the  razed  strips. 

While  the  relative  merits  of  all  these  sylvicultural 
systems  have  been  proven  in  European  practice,  there  is 
a  tendency  in  Canada  to  make  light  of  such  experience, 
under  the  mistaken  idea  that  conditions  on  the  one  con- 
tinent are  entirely  different  from  those  prevailing  on  the 
other.  However,  in  either  case  are  to  be  found  conditions, 
both  economic  and  natural,  so  similar  as  to  call  for 
identical  processes.  In  parts  of  Scandinavia,  the  climate, 
soil,  vegetation  and  fauna  closely  resemble  our  own; 
moose  and  beaver  bestir  themselves  among  spruce  and 
alder  and  birch  and  mountain  ash.  There  can  be  no 
reason  for  ignoring  data  recorded  in  such  an  environment, 
by  experts  trained  in  the  same  schools  as  our  first  instruc- 
tors in  the  economics  of  forestry. 

Tenure  of  Timber  Limits  in  Quebec 

There  is  now  something  to  be  said  on  the  Quebec 
tenure  of  timber  limits,  since  the  very  existence  of  paper 
mill  companies  depends  thereon,  particularly  if  the 
investment  of  several  million  dollars  they  have  made  in 
plant  has  been  located  near  the  source  of  wood  supply, 
at  some  remote  inland  spot  connected  with  the  railway. 

If  a  capitalist,  or  representative  of  some  financial 
group  intent  upon  industrial  promotion,  should  recognize 
on  first  inspection  the  apparent  advantages  of  a  certain 
Quebec  location  for  the  establishment  of  a  paper  mill, 
nothing  can  be  done  in  development  until  time  and 
treasure  be  spent  for  quantitative,  qualitative  and  cost 
investigation  of  the  proximate  forest,  available  water 
power,  site  for  the  plant,  labour  and  transportation 
Should  the  findings  lead  to  further  action,  the  next  and 
only  step  is  to  put  in  a  petition  for  the  sale  by  auction 
of  the  limits  involved,  (Art.  1623  of  the  R.S.  Quebec). 
But  it  may  be  the  right  policy  for  Government  to  defer 
such  sales  for  years,  or  at  any  rate  until  prospective 
transactions  warrant  the  advertising  and  other  expenses 
involved.  Meanwhile,  the  favourable  moment  for  em- 
barking upon  the  project  may  have  passed  ;  or  the  parties 
may  have  become  interested  elsewhere.  Assuming,  how- 
ever, that  the  sale  be  called  in  good  time  for  the  promoters, 
they  must  meet  there  the  competition,  not  only  of  specula- 
tors, but  also  of  operators  who  would  carry  off  the  timber 
for  use  in  other  parts,  thereby  destroying  a  natural 
combination  of  power  and  raw  material  which  should 
have  been  utilized  for  the  establishment  of  a  great  industry. 
Granted  that  such  competition  be  overcome  in  the  bidding, 
or  that  title  be  acquired  by  subsequent  purchase,  the 
result  is  an  enhanced  outlay,  representing  interest  which 
ever  is  to  remain  a  fixed  charge  upon  the  wood  cut  in 
each  year;  and  while  selling  at  the  highest    obtainable 
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price  is  of  fiscal  benefit  to  the  Province,  it  may  be  more 
in  the  general  interest  to  avoid  impairing  the  advantage 
which  our  possession  of  relatively  cheap  wood  affords  in 
the  international  struggle  for  supremacy  over  the  paper 
trade. 

We  have  been  referring  to  the  title  obtainable  at 
public  auction  to  timber  over  part  of  the  Crown  domain. 
"What  is  the  nature  of  this  title  ?  In  the  terms  of  the  law 
(R.S.  Quebec,  Art.  1597)  it  is  a  license  "to  cut  timber  on 
ungranted  lands  of  "the  Crown  at  such  rates,  and  subject 
to  such  restrictions  as  may,  from  time  to  time,  be  estab- 
lished by  the  Lieutenant  Governor  in  Council,  and  of 
which  notice  shall  be  given  in  the  Quebec  Official  Gazette". 

Art.  1598  provides  that  "No  license  shall  be  granted 
for  longer  than  twelve  months  from  the  date  thereof " 

Art.  1600  stipulates  that  "such  license  shall  vest  in 
the  holder  thereof  all  rights  of  property  in  all  trees,  timber, 
and  lumber  cut  within  the  limit  of  the  license  during  the 
term  thereof,  whether  cut  by  authority  of  the  owner  of 
the  license,  or  by  any  other  person  with  or  without  his 
consent". 

The  regulations  now  in  force  by  virtue  of  the  first 
cited  article  of  the  law  are  embodied  in  an  Order-in- 
Council  under  date  of  26th.  April  1910,  revoking  all 
previous  regulations  "incompatible  with  the  present"  and 
amended  in  its  turn  by  an  Order-in-Council  of  13th.  Jime 
1918. 

The  clause  having  a  distinct  bearing  upon  the  answer 
to  our  question  is  as  follows: — 

"Licenses  expire  on  the  thirtieth  of  April  following 
the  date  of  their  issue,  but  the  licensee  having  complied 
with  existing  regulations  is  entitled,  up  to  the  first  of 
September  following,  to  a  renewal  of  his  license.  He  shall 
forfeit  such  right  through  any  infringement  of  the  law 
and  of  the  regulations.  The  Minister  of  Lands  and 
Forests  may,  however,  permit  the  renewal  of  the  license 
on  payment  of  the  ground  rent  and  of  any  other  penalty 
he  may  be  pleased  to  impose". 

Regarding  the  right  to  renewal,  the  recited  text  of 
the  Order-in-Council  has  not  always  been  constructed  in 
the  light  of  the  law  whence  it  originates.  But  we  may 
perhaps  safely  conclude  that  any  and  all  contradictory 
interpretations  would  surely  be  supported  most  ably  by 
distinguished  barristers.  On  the  one  hand,  from  the 
inception  of  the  system,  renewal  for  licensees  in  good 
standing  has  been  so  absolutely  and  invariably  conceded 
as  to  create  a  rule  or  precedent  upon  which  might  properly 
be  fovmded  a  claim  to  the  existence  of  a  vested  right,  or 
of  a  tacit  agreement.  Conversely,  it  may  be  contended 
that  perpetual  alienation  can  never  have  been  intended 
by  the  legislator,  and  such  opinion  might  be  sustained  by 
recalling  an  Order-in-Council  of  Oct.  2nd.  1868,  which, 
although  repealed,  is  quite  illuminative  of  what  has  been 
done  and  can  be  done  again  to  limit  the  period  during 
which  yearly  licenses  are  renewable.  For  it  is  decreed, 
in  words  translated  from  the  French,  that  "licenses  for 
rental  of  timber  limits  be  renewable  annually  for  a  period 
of  time  to  extend  until  the  30th  of  April  1889,  Govern- 
ment reserving  the  right  to  change  the  stimipage  tax  once 
during  such  period,  but  this  shall  not  be  done  before  the 
1st.  of  September  1878". 


Advantages  of  Long  Term  Lease 

Certainly,  we  remain  confident  that,  in  their  wisdom, 
such  a  Government  as  it  is  our  privilege  to  have  now  in 
office  would  strenuously  oppose  any  measure  calculated  to 
jeopardize  the  great  investments  in  the  limiber  and  paper 
industries  of  this  Province.  Still  these  are  troublous 
times  of  socialistic  propaganda  where  one  may  well 
consider  the  expediency  of  resting  the  said  investments 
upon  the  unquestionable  foundation  of  a  long  term  lease, 
instead  of  a  yearly  license,  even  if  the  latter  be  indefinitely 
renewable.  In  fact,  such  leases  are  now  current  in  the 
case  of  water  powers.  The  time  limit  might  be  fixed 
with  due  regard  to  the  amortization  of  the  capital  outlay 
in  plant  or  construction,  and  to  the  fact  that  the  lessee 
must  be  allowed  to  reap  sufficient  benefit  from  the  im- 
proved sylvicultural  methods  which  should  be  made  to 
prevail. 

Let  the  rental  equal  the  interest,  at  the  rate  of 
Government  loans,  upon  a  proper  valuation  of  the  limits. 
To  conform  with  the  law  and  to  prevent  collusion,  the 
basis  for  rent  should  be  determined  by  selling  the  lease 
publicly,  the  bids  starting  from  an  upset  or  reserve 
valuation.  The  lease  would  be  subject  to  such  conditions 
as  (1)  the  erection  and  operation  of  a  mill  of  a  capacity 
proportionate  to  the  resources  of  the  given  location  as  to 
timber  and  power;  (2)  the  payment,  besides  rent,  of  the 
stumpage  dues,  actual  or  future,  imposed  upon  all  licensees. 

So  would  be  eliminated  the  speculator  and  the 
operator  aiming  to  take  the  timber  away  from  a  location 
which  it  might  be  desirable  to  assign  for  a  paper  mill. 
And  on  request  of  any  well  qualified  party,  the 
limits  and  water  power  connected  with  such  location  could 
be  reserved  for  a  reasonable  time  to  be  occupied  in  actual 
investigation  and  survey,  it  being  imderstood  that,  on 
further  request,  the  lease  of  the  limits  would  be  sold  by 
auction  after  sufficient  public  notice,  and  that  the  lessee 
of  the  limits  would  also  receive  a  lease  of  the  water  power 
under  the  now  established  terms. 

This  arrangement  must  certainly  serve  to  favour  the 
building  of  new  paper  mills  in  all  the  remaining  places 
suitable  for  operation  on  the  large  scale  seemingly  indis- 
pensable for  success  in  the  industry. 

It  is  to  be  understood  clearly  that  while  it  is  proposed 
that  the  long  lease  system  be  applied  in  regard  to  all 
future  concessions,  it  is  not  suggested  that  this  system 
be  imposed  upon  present  licensees,  who  would  not  be 
disturbed  in  any  way  if  it  were  adopted.  But  they 
must  have  the  option  to  come  under  the  new  regime,  or 
to  remain  under  the  old.  In  the  former  case,  since  any 
renewals  of  existing  licenses  are  not  subject  to  further 
public  competition,  the  basis  of  rental  might  be,  in  all 
fairness,  the  premium  originally  paid  for  the  limits, 
irrespective  of  transfer. 

Apart  from  its  trend  for  the  general  good,  the  proposal 
as  outlined  may  commend  itself  to  the  Government,  be- 
cause it  involves  a  regular  if  not  an  increased  income  for 
ordinary  revenue,  and  consequently,  a  sounder  financial 
status  than  is  afforded  by  sporadic  and  uncertain  returns 
in  lump  sums,  properly  for  entry  to  capital  account. 
Paternity  of  the  underlj'ing  idea  is  disclaimed,  since  in 
Ontario,  if  not  elsewhere,  timber  leases  covering  definite 
periods  have  been  issued  to  pulp  and  paper  companies. 
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Présent -day  Cost  of  Paper 

Evcryb(xly  knows  tliat  llu-  pulp  and  paper  industry 
has  Ix'on  iiro^rcssinn  most  remarkably  in  Canada  within 
the  kist  twenty  years,  and  no  statistics  need  l)e  iiuoted  liere 
in  this  connection,  but  if  particuKtrs  rcRardinR  the  cost 
of  making  paper  arc  desired,  jiray  consider  the  following 
data.      In    1917,    the  Attorney   C.eneral  of  the   United 
States    instituted    a    proceeding    in    equity    under   the 
Sherman    law    against    a     numlxT    of    American    and 
Canadian  manufacturers.     They  filed  answers  and  con- 
sented to  a  decree.     Prior  to  that  decree,   they  entered 
with    the    Attorney    Cieneral    into   an    agreement    with 
the  object  of   proving  that  no  unfair    price    had  been 
charKed    for    their   product.    This    led    to   a    thorough 
investigation  of  their  books  and  records  by  Messrs.  Price, 
Waterhouse   &  Co.  and  Perley,   Morse    &  Co.    These 
accountants   included  in  the  cost  reports  an  item  for 
stumpage  of  $2.00  per  cord  of  rough  wood   for  every 
company  except  one  American  company,  and  $2.40  per 
cord  for  that  company;  a  charge  of  $3.20  for  every  ton  of 
newsprint  produced  was  also  included  for  depreciation. 
Under  these  conditions,  the  total  cost  per  ton  of  paper,  in 
the  case  of  nine  t^ijical  companies  concerned,  ranged  from 
$39.96  to  $53.48  per  ton  in  1917  and  averaged  for  the  first 
quarter  of  1918  from  $46.87  to  $62.39.    And  there  is 
evidence  to  the  effect  that  such  cost,  including  no  return  on 
the  investment,  is  steadily  advancing.    The  wood  is  taken 
into  the  cost  figure  for  the  first  quarter  of  1918  at  figures 
varying  for  the  different  mills  from  $9.56  to  $16.83  per 
cord  of  prepared  wood.    Since  one  and  one-tenth  cords 
of  prepared  wood  are  required  for  the  production  of  one 
ton  of  newsprint  paper,  the  value  of  the  wood  in  one  ton 
of  paper  represents  from  $10.52  to  $18.51.    As  to  the 
value  of  the  investment,  it  has  been  demonstrated  to 
average  from  $40,000  to  $45,000  per  ton  capacity  exclusive 
of  wood  lands.     On  the  basis  of  $45,000,  and  allowing 
20%  on  this,  we  have  a  profit  of  $30  to  be  added  to  the 
costs.    Allowing  10'"c,  a  profit  of  $15.00  is  to  be  added 
to  the  costs.     On  the  basis  of  $40,000,  a  10%  return 
gives  $13.33  per  ton  to  be  added  to  the  costs. 

The  following  is  an  excerpt  from  the  brief  on  behalf 
of  the  manufacturers,  one  of  which  is  fully  designated:— 

"We  shall  now  take  up  the  schedule  of  costs,  as 
made  up  and  submitted  by  the  accountants  for  the 
Federal  Trade  Commission,  and  we  shall  select  therefrom 
the  lowest  average  cost  of  any  of  the  companies,  for  the 
first  three  months  of  1918,  —  We  find  this  to  be  the  costs 
of  the  Belgo-Canadian  Pulp  &  Paper  Company,  Ltd.,  to 
wit,  $46.66.  Adding  $13.33  to  this,  it  will  be  seen  that 
the  selling  price  comes  to  exactly  $60.00.  But  by  adding 
this  insignificant  rate  of  returns  on  this  inadequate  value 
of  the  investment,  to  the  cost  of  other  companies  such  as 

we  arrive  at  a  sum  in  excess  of  the  price  fixed 

by  the  Federal  Trade  Commission,  as  an  alleged  just  and 
reasonable  price." 

In  calling  attention  to  the  above  record  made  by  the 
Belgo-Canadian  Pulp  &  Paper  Company,  the  writer  is 


not    actuated    by    pride    of   nationality,    nor   personal 
gratification  as  initiator  and  founder  of  the  organizatioru 

Attention  is  called  to  the  fact  that  the  manufacture 
of  paper  rcciuires,  besides  the  original  investment,  a  pro- 
portionately large  working  capital,  of  which  the  turn-over 
must  be  obviously  slow.  It  is  one  of  the  largest  of  our 
industries,  represented  by  about  fifty  separate  companies 
on  this  Continent.  Their  annual  aggregate  production 
amounts  to  two  million  tons  of  newsprint  paper,  more 
or  less.  Only  through  ignorance,  or  in  bad  faith,  have 
they  been  charged  with  profiteering. 

On  the  brief  for  the  manufacturers  before  the  United 
States  Circuit  Judges,  it  is  stated  that:  "The  International 
Paper  Company  and  the  Spanish  River  Pulp  &  Paper 
Mills,  Ltd.  with  an  aggregate  daily  tonnage  capacity  of 
1674  tons  of  newsprint  paper,  which  is  more  than  25 
per  cent  of  the  entire  production  in  North  America,  have, 
for  years  been  turning  out  this  product  with  practically 
no  profit  to  themselves.  Think  of  the  Spanish  River 
Company  producing  132,000  tons  of  paper  annually  for 
five  years,  or  about  660,000  tons  of  paper,  and  failing 
even  to  pay  the  interest  on  its  little  bond  issue  of 
$12,000,000;  think  of  the  International  Paper  Company 
producing  17,200,000  tons  of  newsprint  in  twenty  years, 
and  only  paying  interest  on  a  bond  issue  of  $12,000,000 
and  a  dividend  on  about  $20,000,000  of  preferred  stock." 

The  tide  having  now  turned  in  favour  of  the  manu- 
facturers, nobody  should  begrudge  them  the  compensation 
which  a  long  period  of  prosperity  can  afford.  Nevertheless, 
they  have  been  submitted  to  an  unprovoked  assault, 
which,  in  our  own  country',  has  been  supported  by  the 
extraordinary  power  given  to  the  Federal  Government 
under  war  conditions. 

Price  fixing  is  justifiable  only  when  directed  against 
a  real  or  virtual  monopoly,  responsible  for  an  intolerable 
abuse,  distinctly  prejudicial  to  society.  Manufacturers 
are  not  monopolists  for  taking  full  advantage  in  an  open 
market,  of  prices  rising  because  ot  an  insufficiency  of 
supply.  Were  the  market  a  falling  one  owing  to  over- 
supply,  no  limitation  of  loss  by  the  manufacturers  would 
be  expected  from  Ottawa.  Society  in  general  is  not 
concerned  any  more  than  it  is  in  the  price  of  any  com- 
modity other  than  paper,  since  publishers  have  always 
been  enabled  to  secure  all  their  paper  requirements  on 
paying  the  prevalent  price  and  taking  the  usual  business 
précautions  of  making  timely  contracts.  They  ^  have 
apparently  become  resigned  to  doing  this  in  the  United 
States,  where  the  fixed  price  has  been  ignored  by  mutual 
consent  under  the  stimulus  of  the  inexorable  economic  law. 

In  Canada  any  true  appeal  to  the  patriotism  of  our 
publishers  ever  meets  with  the  most  generous  response. 
Let  us  then  exhort  our  publishers  to  consider  the  deplorable 
effect  upon  investors  of  a  duel  between  an  industry  and 
its  principal  customers,  bearing  in  mind  that  the  latter 
wield  the  formidable  power  of  the  press,  which  never  will 
be  collectively  used  for  purposes  of  self  interest,  as  opposed 
to  national  interest. 
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April  1921 


No.  4 


Amendments   to  By-Laws 

The  committee  appointed  to  supervise  the  opening 
and  counting  of  the  ballot  for  the  amendments  to  the 
By-laws  and  to  forward  the  result  to  Council,  reports 
as  follows: — 

The  amendments  to  Section  Three,  Nine,  Ten, 
Twelve  and  Thirty-two  as  submitted  to  the  members 
have  been  approved.  The  proposed  amendment  to 
Section  Thirty-four  was  not  approved. 

The  vote  is  as  follows: — 
Section:  3        9        10        12        13        32        34 

Aye: 997  1002   998  1010  1013   992   504 

Nay: 49      41        42        29        28        34      551 


Count  of  ballots  by  boxes  before  being  opened: — 

Box  No.  1         285 

Box  No.  2  242 

Box  No.  3         522  Doubtful  Ballots:  11 

Rec.  later  21 


1070 


The  amended  By-laws  therefore  read: — 


Section  3. 


Classes  of  Members 


The  Institute  shall  consist  of  Honorary  Members, 
Members,  Associate  Members,  Juniors,  Students  and 
Associates.  Honorary  Members  shall  not  be  entitled  to 
vote  or  to  hold  office,  unless  they  have  previously  been 
Members.  Members,  Associate  Members  and  Honorary 
Members  who  have  previously  been  Members,  shall  be 
styled  "Corporate  Members",  Junior,  Students  and 
Associates  shall  be  styled  "Non-Corporate  Members". 
A  Non-Corporate  Member  shall  not  be  entitled  to  vote 
on  Institute  affairs,  or  to  hold  office  as  an  officer  of  The 
Institute,  or  as  Chairman  or  Vice-Chairman  of  a  Branch. 
He  may  be  entitled  to  vote  on  Branch  affairs  or  hold 
office  in  a  Branch,  other  than  as  specified  above,  when  so 
permitted  by  the  By-Laws  of  the  Branch. 

Section  9.     (1st  paragraph) 

Juniors 

A  Junior  shall  be  at  least  twenty-one  years  of  age, 
and  shall  have  been  engaged  in  some  branch  of  engineer- 
ing for  at  least  four  years.  This  period  may  be  reduced 
to  one  year,  at  the  discretion  of  the  Council,  if  the  candi- 
date for  election  has  graduated  from  a  school  of  engineer- 
ing recognized  by  the  Council.  He  shall  not  remain  in 
the  class  of  Junior  after  he  has  attained  the  age  of  thirty- 
three  years. 


Section  10. 


Students 


A  Student  shall  be  at  least  seventeen  years  of  age, 
and  shall  present  a  certificate  of  having  passed  success- 
fully an  examination  equivalent  to  the  final  examination 
of  a  High  School  or  the  matriculation  of  an  Arts  or 
Science  course.  He  shall  either  be  pursuing  a  course  of 
instruction  in  a  school  of  engineering  recognized  by  the 
Council,  in  which  case  he  shall  not  remain  in  the  class 
of  student  for  more  than  two  years  after  graduation;  or 
he  shall  be  receiving  a  practical  training  in  the  profession, 
in  which  case  he  shall  pass  an  examination  equal  to  that 
prescribed  for  admission  to  the  grade  of  Junior  in  the 
foregoing  section.  He  shall  not  remain  in  the  class  of 
Student  after  he  has  attained  the  age  of  twenty-seven 
years. 


Section  12. 


Officers 


The  officers  of  The  Institute  shall  be  a  President,, 
four  Vice-Presidents  and  thirty-three  Councillors. 
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Section  13, 

Term  of  ORlcc  — Vucunclcn 

The  term  of  ollice  of  the  Presidoiit  sliall  lx>  one  year; 
of  the  Vice-Presidents  two  years;  aiui  of  the  Councillors 
three  years.  Two  Vice-Presidonls  and  eleven  Councillors, 
in  addition  to  any  required  to  (ill  vacancies,  shall  bo 
elected  annually. 

Section  S£.     (2nd  parairrai^h) 

Expulsion  and  Discipline 

In  case  the  Council  on  receivinR  a  complaint  in 
writing,  shall  he  of  the  opinion  that  the  conduct  of  any 
Corporate  or  Non-Corjxjrate  Member  should  l^ecome  the 
subject  of  eiKiuiry,  with  the  view  to  ascertain  whether 
there  are  grounds  for  disciplining  or  expelling  him;  or 
in  case  twenty  or  more  Corporate  Members  shall  think 
fit  to  draw  up  and  sign  a  request  for  such  an  enquiry 
regarding  any  Corporate  or  Non-Corporate  Member  on 
any  ground  whatever,  and  shall  deliver  same  to  the 
Secretary  to  be  laid  before  the  Council  for  consideration; 
the  Council  shall  first  notify  by  registered  mail,  the 
Member  against  whom  the  complaint  is  laid,  setting 
forth  the  charges  and  by  whom  made,  and  naming  a 
date  not  less  than  six  weeks  from  the  date  of  such  notifica- 
tion, for  the  holding  of  an  enquiry. 

If  the  defendant  Member  decides  that  he  desires  to 
be  present  in  person  at  the  enquiry,  and  so  advises  Council 
in  writing,  or  by  telegram,  sent  to  the  Secretary  within 
four  weeks  from  date  of  mailing  the  notification  from 
Council,  the  Council  shall  rename  a  day  for  the  enquiry, 
not  less  than  eight  weeks  from  date  of  preliminary 
notification,  and  shall  notify  complainants  and  defendant 
by  registered  mail  at  least  four  weeks  previous  to  new 
date  set  and  shall  request  their  presence  at  the  enquiry. 
Should  any  complainant  member,  after  receiving  due 
notice,  fail  to  appear  at  the  enquiry  without  having 
previously  given  reason  in  writing  or  by  telegram  satis- 
factory to  Council,  the  Council  shall  demand  of  such 
delinquent  member  in  writing  by  registered  mail  that  he 
furnish  the  defendant  member  through  Council,  a  written 
apology  satisfactory  to  Council,  or  send  in  his  resignation 
from  The  Institute;  failing  his  doing  so,  the  Council  shall 
cause  the  name  of  such  delinquent  Member  to  be  erased 
from  the  register  and  thus  expel  him. 

On  the  final  date  set  for  an  enquiry  the  Council  shall 
make  such  inquiry  as  it  deems  adequate,  the  cornplainant 
and  defendant  members,  if  present,  being  given  full 
opportunity  for  deposition  and  examination.  Should  the 
Council  not  find  sufficient  reasons  for  disciplining  or 
expelling  the  said  Member,  no  record  of  the  enquiry  shall 
be  made  in  the  Minutes;  but,  if  the  Council,  by  a  majority 
of  at  least  four  fifths  of  those  present  at  a  meeting  especial- 
ly summoned  for  the  purpose,  and  at  which  at  least  twelve 
Members  of  the  Council  are  present,  does  find  good  reason 
for  expelling  or  otherwise  disciplining  the  said  Member  on 
the  ground  that  he  has  been  guilty  of  improper  conduct 
the  Council  shall  cause  the  name  of  such  person  to  be 
erased  from  the  register  and  thus  expel  him  from  The 
Institute:  or  Otherwise  discipline  him  at  their  discretion. 
The  Secretary  shall  forthwith  notify  the  Member  of  the 
decision  of  the  Council  and  should  the  Member  be  expelled 
the  Council  shall  report  such  expulsion  at  the  next  annual 
general  meeting. 


Should  the  complainant  or  defendant  be  a  Member 
of  the  Council  he  shall  not  act  as  a  Councillor  in  any 
matter  alïecting  the  enquiry. 

No  verbal  or  anonymous  complaint  against  any 
Corporate  or  Non-Corprirate  Member  shall  be  considered 
or  acted  upcjn  by  Council. 

Membership  Cards 

As  a  result  of  a  suggestion  recently  made,  transfer 
cards  are  being  issued  to  all  members  moving  from  one 
Branch  jurisdiction  to  another  or  from  non-resident  lo- 
calities to  Branch  headquarters,  and  a  duplicate  of  the 
card  issued  to  the  member  changing  his  address  is  for- 
warded to  the  Secretary  of  the  Branch.  The  card  is 
reproduced. 

Change  of  Address  Card 


To  the  Secretary  of  the 


This  is  official  notificcUion  that 


.  Branch 


formerly  of. 


has  changed  his  address  to 


Will  you  kindly  place  his  name  on  your  list  and  give  him 
an  opportunity  of  meeting  the  members  of  your  Branch. 


Secretary 


For  the  benefit  of  members,  which  includes  Students, 
Juniors  and  Associate  Members,  a  membership  card  has 
been  printed,  of  which  a  reproduction  appears. 

Membership  Card 


Cftis;  is  to  Certifp  tfjat 


s~/ 


IS  a 


of 


W^t  Cngineetins  3ns>titute  of  Canaba 

in  good  standing  for  the  year  1921. 

Secretary 


This  card  is  available  to  any  member  of  The  Institute 
upon  request  at  the  Secretary's  office. 
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Abuse  of  the  Term  "Engineer" 

Under  the  caption  "B.C.  Engineers  break  away 
from  International  Union"  there  appeared  in  the  Van- 
couver "Province"  under  date  of  March  8th,  an  article 
referring  to  a  newly  incorporated  body  "The  Canadian 
Society  of  Certified  Steam  Engineers".  This  offence 
against  the  use  of  the  word  "engineer"  is  duplicated  by 
editorial  writers  throughout  the  country  almost  daily. 
If  the  word  "engineer"  in  its  broad  sense  means  anything 
at  all  it  means  one  who  practises  the  profession  of  engin- 
eering, and  when  applied  to  those  who  have  no  claim 
upon  the  word  in  addition  to  being  an  abuse  of  title, 
it  becomes  in  every  instance  an  offence  against  those 
legitimately  entitled  to  use  it. 

On  the  continent  of  Europe  there  is  no  misunder- 
standing, as  a  man  who  operates  an  engine,  drives  a 
locomotive  or  attends  a  power  plant  is  known  by  terms 
expressing  what  he  is  doing  and  the  word  "engineer"  is 
reserved  and  used  only  in  its  professional  sense.  So 
great,  however,  has  become  the  misapplication  of  the 
word,  particularly  in  the  United  States  and  Canada,  that 
it  is  doubtful  if  it  can  ever  again  be  brought  to  be  con- 
sidered solely  in  its  proper  sphere.  Much  can  be  done, 
however,  by  members  of  The  Institute  deprecating  the 
use  of  the  term  when  applied  in  any  other  way  than 
that  of  referring  to  those  practising  the  engineering 
profession  and  by  educating  local  editors  and  those 
responsible  for  the  guidance  of  public  opinion  and 
further,  by  each  one  pledging  himself  not  to  use  the 
word  improperly. 

It  may  be  necessary  to  use  the  word  "professional" 
each  time  but  that  becomes  a  lengthy  expression.  The 
suggestion  was  made  two  years  ago  that  we,  as  profes- 
sional engineers,  adopt  the  word  "ingénieur"  and  have 
it  recognized  by  act  of  Parliament  as  applying  to  a 
professional  engineer.  It  would  take  years,  however, 
to  have  its  adoption  become  universal,  provided  it  met 
with  the  approval  of  the  profession  itself.  The  whole 
situation,  however,  is  one  to  which  the  average  engineer 
might  well  give  serious  thought. 

Badge  of  The  Institute 


Although  a  photograph  of  the  official  badge  of  The 
Institute  was  published  previously,  it  is  reproduced  here 
for  the  benefit  of  those  who  have  joined  The  Institute 
within  the  past  two  years.  This  badge  is  available  either 
as  a  lapel  button,  a  pin  or  a  watch  fob.  The  badge  for 
Members  is  gold,  price  three  dollars  and  seventy-five  cents, 
for  Associate  Members  silver,  price  two  dollars  and  twenty- 
five  cents  and  bronze  for  Juniors  and  Students,  price  one 
dollar  and  fifty  cents.  The  owner's  name  is  engraved  on 
the  back  together  with  the  number  of  his  badge. 

These  are  available  through  the  Secretary's  office. 


Providing  Better  Copyright  Laws 

The  establishment  of  a  Dominion-wide  Canadian 
Authors'  Association  at  the  recent  Convention  of  Canadian 
writers  held  in  Montreal,  should  prove  of  considerable 
interest  and  value  to  many  members  of  The  Engineering 
Institute  of  Canada  who  have  written  articles  or  books 
of  copyrightable  value.  One  of  the  expressed  objects  of 
the  new  Association  is  to  assist  in  protecting  the  literary 
property  of  its  members  and  to  disseminate  information 
as  to  the  business  rights  and  interests  of  its  members  as 
authors.  A  Committee  on  Copyright  has  been  appointed 
to  report  among  other  things  on  the  Copyright  Bill  now 
before  the  House  of  Commons,  a  Bill  which  is  receiving 
much  adverse  criticism,  both  from  publishers  and  authors. 

The  very  representative  character  of  the  Convention 
and  of  the  officers  and  Council  elected  for  the  new  Associa- 
tion augurs  well  for  its  future  success.  It  is  interesting 
to  note  that  University  trained  men  are  well  to  the  fore. 
John  Murray  Gibbon,  the  President,  and  W.  S.  Wallace, 
the  Treasurer,  are  both  graduates  of  Oxford;  B.  K. 
Sandwell,  the  Secretary,  is  a  graduate  of  Toronto;  out 
of  the  nine  Canadian  Vice-Presidents,  four  are  University 
Professors,  namely,  Stephen  Leacock  (Montreal)  ;  Pelham 
Edgar  (Toronto);  Archibald  MacMechan  (Halifax);  and 
W.  T.  Allison  (Winnipeg).  From  this  one  can  anticipate 
that  the  interests  of  authors  of  text  books  and  scientific 
publications  will  receive  as  much  consideration  as  authors 
of  poetry  and  fiction.  Membership  in  the  Canadian 
Authors  Association  will  cost  $5.00,  and  is  open  to  'Any 
writer,  dramatist  or  scenario  writer,  or  other  creator  of 
copyrightable  literary  material  of  recognized  position  in 
his  or  her  profession  as  Author',  and  Associate  Member- 
ship open  to  those  who  are  in  sympathy  with  the  objects 
of  the  Association,  but  who  are  not  considered  by  the 
Membership  Coimnittee  as  entitled  to  rank  as  regular 
members  will  cost  $3.00  per  annum.  The  temporary 
offices  of  the  Association  are  at  205  Drummond  Building, 
Montreal.  B.  K.  Sandwell,  the  Secretary,  is  also  Editor 
of  "The  Canadian  Bookman",  which  has  the  same 
address.  Following  is  the  complete  list  of  Officers  and 
Council  : — 

President  John  Murray  Gibbon,  Montreal. 

Secretary  B.  K.  Sandwell,  205  Drummond  Building, 

Montreal. 

Treasurer  W.  S.  Wallace,  Toronto  University  Library, 

Toronto. 

Vice-Presidents     Archibald  MacMechan,  Halifax. 
Rev.  H.  A.  Cody,  St.  John,  N.B. 
Stephen  Leacock,  Montreal 
Hon.  Thomas  Chapais,  Quebec. 
Pelham  Edgar,  Toronto. 
R.  J.  C.  Stead,  Ottawa. 
W.  T.  Allison,  Winnipeg. 
(Mrs.)  Nellie  McClung,  Edmonton. 
(Mrs.)  Isobel  Ecclestone  Mackay, 

Vancouver. 
Basil  King,  Boston. 

Président   de   Section.      To   be   appointed   by   French 
Canadian  Section. 
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Council 


Miss  (Jrace  Blackburn,  London,  Ont. 
Bliss  Carman,  New  Canaan,  Conn. 
Warwick  Chii)man,  Montreal. 
Rev.  C.  W.  (lorcion  (Ralph  Connor), 

Winnipeg. 
Miss  Lucy  Doyle,  Toronto. 
Hector  Carneau,  Montreal. 
Mrs.  Florence  I'iandal  Livesay,  Toronto. 
W.  D.  LiKlithall,  Montreal. 
Miss  Agnes  Laut,  New  York  City. 
Dr.  George  H.  Locke,  Toronto. 
Mrs.  Madge  Macbeth,  Ottawa. 
Sir  Andrew  Macphail,  Montreal. 
Mrs.  E.Macdonald  (L.M.Montgomery), 

Leaskdale,  Ont. 


Louvigny  de  Montigny,  Ottawa. 
Mrs.  Emily  Murphy  fjaney  Canuck), 

H^dmonton. 
Frank  L.  Packard,  Lachine,  Que. 
Miss  Marjarie  Pickthall,  Victoria,  B.C. 
Lloyd  Roixjrts,  Ottawa. 
Theodore  Roberts,  temporarily  in 

England. 
Duncan  Campbell  Scott,  Ottawa. 
Robert  Service,  Paris,  France. 
Miss  J.  G.  Sime,  Montreal. 
Arthur  Stringer,  Chatham,  Ont. 

Four  Members  of  Council  to  be  appoint- 
ed by  French  Canadian  Section. 


r 


CORRESPONDENCE 


Appreciation  of 
"Economics  of  Building  Design." 

March  4,  192L 
Editor,  Journal: — 
Dear  Sir: 

Will  you  please  convey  to  Mr.  J.  Morrow  Oxley  our 
compliments  for  the  very  excellent  paper  given  by  him 
at  your  general  professional  meeting  in  Toronto  on 
February  2,  1921.  We  feel  that  this  is  one  of  the  finest 
papers  on  the  economics  of  building  costs  that  we  have 
ever  seen. 

We  have  spent  considerable  time  ourselves  in  making 
just  such  a  study  but  have  been  unable  to  complete  it 
owing  to  other  work,  and  we  shall  find  this  paper  of 
very  great  value  in  checking  our  results. 
Truly  yours, 

Lockwood,  Greene  &  Co.,  Engineers 

P.  W.  Taylor. 

Lockwood,  Greene  &  Co., 

Engineers 

60  Federal  Street 

Boston. 


Major  Wilson  in  Mesopotamia 

Editor,  Journal: — 
Dear  Sir: — 

Your  letter  of  12.11.20  to  hand.  I  arrived  in 
Mesopotamia  on  1 .  12.20  and  went  up  river  to  Baghdad 
and  was  posted  as  district  irrigation  officer  of  the  Muntafiq 
Liwa,  with  headquarters  at  Nasiriyah.  This  district  has 
an  area  of  six  thousand  square  miles  but  as  it  was  the 
last  place  to  be  retaken  from  the  Insurgents  this  winter 
it  is  still  occupied  by  the  military  and  only  a  very  small 
portion  of  it  can  be  visited  yet.  The  country  is  flat  in 
a  way  that  would  have  to  be  seen  to  be  understood. 
Twenty  miles  from  the  river  bank  the  ground  is  more 


often  than  not  at  a  lower  elevation  than  the  river  and  in 
no  place  that  I  have  seen  would  it  have  risen  six  feet  in 
elevation.  The  towns  (  ?)  are  ringed  round  with  built  up 
earth  bunds  and  most  of  the  rivers  are  only  confined  to 
their  courses  in  the  spring  floods  by  bunds  along  both 
banks  which  have  to  be  continually  patrolled  during  the 
floods,  and  when  a  bund  breaks  the  flood  waters  go  twenty 
or  thirty  miles  out  into  the  flat  desert.  The  bunds  are 
built  up  of  earth  or  clay  and  faced  with  camel  thorn  or 
brushwood  and  are  easily  eaten  away  by  the  wave  action 
caused  by  the  wind  on  the  surface  of  the  river.  There  is 
no  gravel  or  sand  and  only  at  one  place  in  the  country 
is  there  any  rock  to  be  had.  I  have  not  seen  one  single 
stone  or  pebble  in  the  country.  The  rivers  have  a  habit  of 
cutting  new  channels  for  themselves  and  deserting  the  old 
ones  and  perhaps  returning  back  again  in  a  few  years  so 
no  one  likes  to  interfere  too  much  with  them.  The  Arab 
method  of  ploughing  is  with  a  timber  about  7"  dia. 
sharpened  at  one  end  and  dragged  by  two  oxen.  It  only 
scratches  the  ground,  most  of  the  work  is  done  by  mattock. 
In  low  water  he  gets  his  water  for  irrigation  out  of  the 
river  in  skins  open  at  the  end  and  neck,  hoisted  up  by  a 
cow  with  a  rope  over  a  pulley.  He  has  no  plough,  no 
harrow,  no  roller,  ro  reaper,  no  carts.  He  cuts  his  crops 
by  hand  with  an  almost  straight  pruning  knife  about 
8"  long.  He  grinds  his  grain  into  flour  between  two 
small  flat  stones  and  pounds  his  rice  in  hollowed  out 
tree  stems  with  wooden  pestles. 

This  is  the  original  Garden  of  Eden  and  is  just  as 
Adam  left  it.  Except  for  date  palms  there  is  orily 
one  tree  in  Mesopotamia  and  that  is  the  Tree  of  Life 
at  the  confluence  of  the  Tigris  and  Euphrates  and  it  is 
a  holy  shrine,  kept  decorated.  The  remains  of  the  city 
of  "Ur  of  the  Chaldeans"  is  eleven  miles  from  here  and 
the  brick  remains  of  an  immense  building  or  pyxamid 
that  was  built  long  before  the  time  of  Christ  still  stands 
and  can  be  seen  for  twenty  miles.  I  will  write  you  some 
future  time  and  let  you  know  how  I  am  getting  along. 
Yours  very  truly, 

W.  T.  Wilson,  Major, 
District  Irrigation  Officer, 
Nasiriyah. 
D.I.O.,  Nasiriyah,  Mesopotamia. 
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The  Technical  Alliance 

March  18th,  1921. 
Editor,  Journal: — 
Dear  Sir: — 

There  has  recently  fallen  into  my  hands,  copy  of  a 
leaflet  issued  by  the  Technical  Alliance,  Mr.  Howard 
Scott,  chief  engineer,  23  West  35th  Street,  New  York 
City.  On  the  temporary  organizing  committee  of  the 
Alliance,  I  see  the  name  of  my  former  associate  in  munic- 
ipal work.  Doctor  Charles  P.  Steinmetz,  chief  consulting 
engineer  of  the  General  Electric  Company,  which  name, 
in  itself,  is  sufficient  guarantee  to  me  of  the  integrity  of 
the  Technical  Alliance.  The  following  definition  of 
engineering  used  by  them  as  a  heading,  certainly  meets 
with  my  approval  : 

"Engineering  is  the  science  of  planning  and  utiliîing 
natural  resources  and  human  effort  for  the  satisfaction  of 
the  wants  of  man." 

Besides  the  pamphlet,  I  also  have  a  copy  of  the 
editorial  section  of  the  New  York  Sunday  World  of 
February  20th,  1921,  at  the  head  of  which  appears  the 
following  interview  of  Howard  Scott,  chief  engineer  of 
the  Technical  Alliance,  by  Charles  W.  Wood,  Associate 
Editor  of  the  Sunday  World. 

"The  technicians,"  Mr.  Scott  explained,  "are  the  only  group  who 
know  how  people  get  things.  They  are  not  the  only  producers,  but 
they  are  the  only  ones  who  know  how  production  is  accomplished. 
Bankers  don't  know.  Politicians  and  diplomats  don't  know.  If  these 
fellows  did  know  they  would  have  got  the  wheels  started  before  this. 
They  all  want  production;  everybody  does.  But  those  who  have 
been  running  things  don't  know  how  to  run  them,  while  those  who 
do  know  how  have  not  so  far  considered  it  their  business. 

But  the  engineer  recognizes  that  idleness  is  waste,  that  competition 
is  waste,  that  duplication  of  effort  is  waste  and  that  the  unnecessary 
exhaustion  of  any  natural  resource  is  waste. 

It  makes  no  difference  who  owns  the  sun;  what  concerns  us 
vitally  is  whether  we  use  it  properly  or  not.  No  lovers  ever 
quarrelled  about  who  o«tis  the  moon.  Neither  does  it  make  a 
difference  who  owns  the  earth  —  if  we  can  only  discover  how  to  use 
it.  Ownership  is  a  myth.  If  we  once  get  to  using  our  coal  and 
iron  and  our  industrial  and  transportation  systems  to  their  full 
capacity  nobody  will  be  fool  enough  to  care  whether  they  are  owned 
or  not. 

They  cannot  function  in  labour  unions  as  at  present  organized 
because  these  unions  are  mere  political  groups  in  which  the  individual 
member  function  not  as  an  individual  responsible  for  a  certain  detail 
of  the  industrial  process,  but  as  a  voter  expressing  some  —  usually 
borrowed  —  opinion. 

In  one  sense  of  the  word,  this  may  be  called  the  first  genuine 
labor  organization  in  America;  for  every  technician  is  engaged  in 
strategically  important  labor  and  is  concerned  primarily  with  the 
organization  —  that  is,  the  co-ordination  —  of  industry. 

Technical  men  must  necessarily  look  at  industry  as  industry. 
The  central  purpose  of  industry,  and  the  only  purpose  which  the 
engineer  as  such  can  pay  attention  to,  is  to  serve  humanity.  Mr.  Gantt, 
in  his  very  conservative  estimates,  proved  that  our  present  industrial 
machine  is  not  giving  more  than  20  per  cent,  of  the  service  it  is  capable 
of  giving,  primarily  because  the  machine  is  controlled  by  business 
groups  for  business  ends  rather  than  by  industrialists  for  industrial  ends. 

Did  they  have  to  change  human  nature  to  keep  passengers  from 
standing  on  car  platforms  ? 


They  put  up  signs  first,  prohibiting  the  dangerous  practice.  But 
the  passengers  still  crowded  on  the  platforms.  Then  they  got 
ordinances  passed  and  the  platforms  remained  as  crowded  as  before. 
Policemen,  legislators,  public  service  commissions,  all  took  a  hand,  but 
to  no  effect.    Then  the  problem  was  put  up  to  the  engineers. 

The  engineers  solved  it  easily.  They  built  cars  that  didn't  have 
any  platforms. 

Engineers  disagree  as  politicians,  but  not  as  engineers.  We 
are  not  trying  to  organize  them,  however,  into  a  society  to  debate 
something  but  into  an  alliance  which  will  discover  the  facts.  Engineers 
do  not  disagree  on  facts.  They  all  know  which  direction  a  stone  will 
drop.  They  all  know  that  a  straight  line  is  the  shortest  distance 
between  two  points.  If  there  is  anything  else  they  want  to  know  as 
engineers,  they  find  it  out;  and  when  they  find  it  out,  there  isn't  the 
slightest  disagreement.  Engineers  are  not  radical  or  conservative. 
As  engineers  they  are  no  more  radical  than  a  yardstick  and  no  more 
conservative  than  so  many  degrees  Fahrenheit." 

The  foregoing  interview,  while  I  carmot  quite  follow 
it  in  all  its  inferences,  seems  to  me  so  provocative  of 
thought  amongst  engineers  which  will  be  beneficial  to 
them,  that  I  trust  you  will  reproduce  my  letter,  including 
the  quotation  of  this  interview. 
Yours  very  truly, 

Charles  A.  Mullen,  M.E.I.C. 
Milton  Hersey  Co.  Ltd. 
Industrial  Chemists,  Engineers  and  Inspectors 
84  St.  Antoine  Street, 
Montreal. 

Town  Planning  News  and  Comments 

H.  L.  Seymour,  A. M.E.I.C. 

NOTE: — In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  town  planning  interest  will  be  appreciated. 
Address,  H.  L.  Seymour,  A. M.E.I.C,  40  Jarvis 
Street,  Toronto. 

Journal  of  the  Town  Planning  Institute 

Mention  has  already  been  made  of  the  favourable 
reception  given  the  first  nimiber  of  The  Journal  of  the 
Town  Planning  Institute  of  Canada.  A  leading  American 
city  planner  states  that  the  issue  of  such  a  publication  is 
another  indication  of  how  far  Canada  is  in  advance 
of  the  United  States  in  the  matter  of  professional  town 
planning  organization.  The  second  number  of  The 
Journal  is  now  in  circulation  and  is  well  worth  reading 
by  all  interested  in  planning  and   development    work. 

When  the  Town  Planning  Institute  of  Canada  was 
formed  a  policy  was  adopted  of  having  no  full  member- 
ship, and  charter  members  were  granted  only  associate 
membership.  Twenty-five  members  have  presented 
theses  which  have  been  approved  by  the  Board  of 
Examiners  and  the  authors  of  these  theses  axe  now 
entitled  to  full  membership.  Of  these  twenty-five, 
thirteen  are  corporate  members  of  The  Engineering 
Institute  of  Canada: — Noulan  Cauchon,  L.  C.  Charles- 
worth,  A.  G.  Dalzell,  James  Ewing,  Stewart  Howard, 
D.  H.  Nelles,  George  Phelps,  E.  H.  Phillips,  W.  H. 
Powell,  R.  C.  Purses,  H.  L.  Seymour,  Wm.  Storrie  and 
Christopher  Yorath. 
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Uiitiirlo  Town  I'laiiiiiiiii  iiiid   lloiiNinit  <<<>nforcnce 

As  a  result  of  (he  Conference  lulcl  in  Toronto  the 
17th  and  18th  ol  l-'chruary  a  iXTniaiieiit  Town  Planning 
and  Housing  Conlerenco  has  been  orKanized  with  J.  I'. 
Mynes,  A.M.H.I.C,  Toronto,  as  Chairman  and  W.S.B. 
Armstrong.  307  Lumsden  Hldjî.  Toronto,  Secretary  and 
with  reprisentatives  from  various  Ontario  cities. 

During'  the  Conference  a  deputation  waited  on  the 
Provincial  Ciovernment  and  i^resenled  certain  resolu- 
tions. The  most  imi^ortant  request  preferred  was  that 
the  provisions  of  the  City  of  Ottawa  "Planning  and 
Development  Bill"  now  before  the  Ontario  House  should 
be  made  applicable  to  other  municipalities.  The  present 
"F'lannint!;  and  r")evclopment  Act"  in  Ontario  gives 
urban  municipalities  control  of  undeveloped  areas  in 
and  surrounding  such  municipalities  as  far  as  the  sub- 
division of  land  is  concerned  but  gives  no  control  over 
building  development.  The  Ottawa  bill  has  been  drafted 
to  supplement  the  present  act  by  granting  to  that  muni- 
cipality certain  control  over  building  development. 

James  Ewing,  M.E.I.C.,  of  Montreal  was  a  welcome 
visitor  to  the  Conference. 

Progress  of  Town  and  City  Planning  in  the  United  States 

The  Intercollegiate  Tours  of  Boston,  Mass.,  are 
advertising  a  summer  civic  tour  to  Europe.  It  is  said 
that  the  tour  is  an  attempt  to  understand  the  business, 
social  and  economic  conditions  in  Europe.  Town  Plan- 
ning and  Housing  are  matters  that  are  to  be  featured 
in  the  tour  and  the  executive  head  of  the  group  is  Dr. 
John  Nolen,  town  and  city  planner  of  Cambridge,  Mass. 

From  information  collected  mainly  by  the  Detroit 
City  Plan  Commission,  the  National  Conference  on 
City  Planning  has  issued  a  book  entitled  "Municipal 
Accomplishment  in  City  Planning  and  Published  City 
Plan  Reports  in  the  United  States"  edited  by  Miss 
Theodora  Kimball,  librarian  of  the  School  of  Architecture, 
Harvard  University.  According  to  this  pamphlet  there 
are  in  the  United  States  148  city  plan  commissions  actually 
at  work. 

An  organization  termed  the  American  City  Con- 
sultants has  been  formed  in  New  York.  Experts  in 
different  fields  including  city  and  town  planning,  muni- 
cipal engineering  and  municipal  administration  are  to 
be  retained.  Nelson  P.  Lewis,  President  of  the  American 
City  Plarming  Institute,  and  since  1902  chief  engineer 
of  the  Board  of  Estimate  and  Apportionment  of  New 
York  City,  is  chief  consultant  on  municipal  engineering. 
Thomas  Adams,  of  the  Commission  of  Conservation 
and  President  of  the  Town  Planning  Institute  of  Canada, 
is  chief  consultant  on  city  and  town  plarming  during 
such  periods  as  he  may  be  available  from  the  work  of 
the  Commission  of  Conservation.  Frank  B.  Williams  of 
the  New  York  Bar  is  counsel,  and  Dr.  W.  J.  Donald, 
formerly  head  of  the  Department  of  Economis  in 
McMaster  University,  Toronto,  is  managing  director. 
Zoning,  traffic  and  sanitary  engineering  experts  are  also 
to  be  retained. 

In  Buffalo  when  a  City  Planning  Committee  was 
to  be  formed  some  two  years  ago,  six  city  officials,  heads 
of  bureaus,  were  appointed.  Harry  J.  March  of  the 
city  engineer's  staff  is  executive  head  and  engineer  of 


the  City  Planning  Committee.  Judging  from  the  success 
of  the  Committee  there  is  here  an  example  that  Canadian 
cities  might  well  follow,  because  who  should  really  know 
better  the  needs  of  the  city  than  competent  civic  officials. 
The  Committee  were  instructed  to  devise  a  comprehensive 
planning  and  zoning  system  for  the  city  of  Buffalo. 
To  aid  the  Committee  the  Buffalo  City  Planning  Associa- 
tion was  formed  representing  over  KXJ  different  organiza- 
tions and  a  membership  of  over  30,0(X)  citizens.  A 
great  deal  of  pul^licity  was  undertaken  by  the  Committee 
and  Association  with  the  result  that  when  a  City  Planning 
measure  was  recently  voted  on  a  substantial  majority 
voted  in  favor  thereof. 

Milwaukee  claims  to  be  the  third  largest  city  of 
the  States  that  has  put  in  force  a  zoning  ordinance. 
The  largest  city  is,  of  course,  New  York  with  an  ordinance 
dated  1916,  the  next  largest  being  St.  Louis  with  an 
ordinance  in  1918  and  now  Milwaukee  with  an  ordinance 
in  1920.  It  is  apparent  that  in  many  cities  there  is 
now  not  enough  street  area  available  for  the  operation, 
not  to  mention  the  storage,  of  automobiles  that  would 
under  ideal  conditions  easily  reach  the  central  portion 
of  the  city.  A  claim  is  made  that  in  Milwaukee  the 
relation  between  heights  of  buildings  and  consequent 
floor  area  with  the  street  area  has  been  studied  and 
planning  and  zoning  co-ordinated  so  that  business  build- 
ings may  be  readily  served  by  a  sufficient  number  of 
automobiles  to  adequately  take  care  of  modem  require- 
ments. 

Planning  and  Development  in  Canada 

It  has  been  recommended  by  a  Joint  Committee 
of  the  Charter  Commission  of  Montreal  that  a  Metro- 
politan Commission  be  created  for  the  island  of  Montreal. 

The  Montreal  City  Improvement  League  recently 
appointed  James  Ewing,  M.E.I.C,  Chairman  of  the 
City  Planning  Committee. 

Spruce  Falls  is  the  name  given  to  a  new  town  that 
is  to  be  laid  out  by  the  Ontario  Government  near  what 
is  at  present  known  as  Kapuskasing.  The  plarming  of 
the  town  will  be  carried  out  under  the  directions  of 
provincial  officials  amongst  whom  are  included  Capt. 
F.  A.  Dallyn,  A.M.E.I.C.,  provincial  sanitary  engineer. 

In  a  recent  issue  of  "Town  Planning  and  Conserva- 
tion of  Life"  mention  is  made  of  a  questionnaire  on 
Municipal  Development  which  was  sent  to  the  principal 
cities  and  towns  in  Canada.  Answers  to  the  question- 
naire were  studied  and  dissected  by  C.  J.  Moon, 
A.M.E.I.C.  Information  valuable  to  municipal  engineers 
and  those  interested  in  city  development  are  contained 
in  the  article  referred  to. 

A.  G.  Dalzell,  A.M.E.I.C,  has  contributed  an 
interesting  article  to  the  same  publication  entitled  "A 
Contrast  in  City  Planning."  The  City  of  Ladysmith, 
Vancouver,  B.C.  is  contrasted  with  an  equal  area  in 
Yoimgstown,  Ohio  that  has  been  recently  town  planned. 
In  Ladysmith  a  rectangular  subdivision  has  given  exces- 
sively steep  grades  and  a  street  area  of  over  45%  of 
the  total  area.  The  Yoimgstown  area  has  been  planned 
to  fit  the  site,  only  24%  of  the  area  being  in  streets  and 
all  streets  having  reasonable  grades. 
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A  proposed  summer  resort  at  the  Rivière  Des  Mille 
Iles  has  been  planned  by  the  engineering  firm  of  Ewing, 
Lovelace  and  Tremblay.  The  plan  has  been  attractively 
reproduced  in  the  recent  issue  of  The  Journal  of  the  Town 
Planning  Institute  of  Canada. 

The  Civic  Guild  is  a  body  of  citizens  who  for  several 
years  have  given  Toronto  the  benefit  of  their  efforts 
along  Town  Planning  lines.  If  amendments  to  the 
Ontario  Municipal  Act  as  proposed  by  the  Guild  are 
enacted  municipalities  will  be  able  to  pass  zoning  by- 
laws. Legislation  for  the  widening  of  streets  under  the 
principle  of  the  "Homologated  Line  is  also  contemplated. 

One  of  the  factors  that  made  possible  the  zoning 
ordnance  that  was  put  in  effect  in  New  York  in  1916 
was  the  Fifth  Avenue  Association.  The  endeavour  of 
this  Association  was  to  protect  the  retail  section  from 
the  encroachment  of  factories  that  would  not  only  be 
detrimental  to  Fifth  Avenue  but  indirectly  to  the  City 
as  a  whole.  In  Toronto  the  Down  Town  District  Asso- 
ciation, a  similar  organization,  has  in  view  the  preserving 
of  the  character  of  the  Down  Town  District  as  well  as 
its  improvement.  The  plans  of  the  Association  will, 
it  is  understood,  take  into  consideration  the  matters  of 
Town  Planning  and  Zoning. 


Toronto  Group  Photograph 

Copies  of  the  group  photographs  taken  at  the  Annual 
Meeting  held  in  Toronto,  in  February,  may  be  obtained 
from  Alex.  J.  McLean,  435  Spadina  Ave.,  Toronto. 

}  EMPLOYMENT   BUREAU  | 

!  To  make  this  department  more  valuable  it  is    ! 

!  proposed  that  in  future  advertisements  of        ' 

I  situations  vacant  should  state  salary, 

I  and  give  details  of  requirements. 


Situations  Vacant 


Sales  Engineer 

One  of  the  largest  builders  of  automatic  labor-saving 
machinery  in  the  United  States,  with  a  large  designing 
and  engineering  force  backed  by  our  own  pattern  and 
machine  shops,  desires  an  established  engineer  to  represent 
them  in  the  City  of  Montreal.  Every  manufacturer  has 
work  peculiar  to  his  line  where  considerable  saving  may 
be  effected  if  automatic  machinery  can  replace  hand 
labor.  We  stand  back  of  all  machines  we  build.  To  the 
right  man  we  have  an  attractive  proposition.     Box  195. 

Sa'.es  Engineer 

Opening  for  sales  engineers  on  commission,  American 
Company,  manufacturing  audible  signals.     Box  196. 

Chief   Draftsman 

Chief  draftsman  for  mechanical  electrical  manu- 
facturing plant  in  Toronto,  should  have  usual  knowledge 
of  electric  circuits  and  be  first  class  mathematician  on 
ordinary  engineering  mathematics.  Must  be  a  good 
executive,  able  to  get  work  out  of  men  and  able  to  carry 


a  diversity  of  details  without  overloading  himself  or 
endeavouring  to  do  all  the  work  himself;  must  be  capable 
machine  designer.    Box  197. 

Designers  and  Checkers 

First  class  designers  and  checkers  for  mechanical 
electrical  manufacturing  company  in  Toronto.    Box  198. 

Sales  Engineer 

Young  graduate  engineer  for  hydraulic  and  electrical 
sales  department  of  large  Canadian  firm  with  branches 
throughout  the  country.  For  first  year,  work  will  be 
largely  of  a  training  nature  in  the  head  ofhce  previous 
to  sales  work.    Initial  salary  $125.00  to  $140.00.    Box  199. 

Assistant  Levellers  (Dominion  Land  Surveys) 

Twelve  Assistant  Levellers  (Dominion  Land  Surveys),  Season 
Survey  Parties  of  1921,  Department  of  the  Interior,  at  a  salary  of 
$4.00  per  day  for  the  period  of  engagement,  supplemented  by  what- 
ever bonus  may  be  provided  by  law. 

Duties. — -To  assist  the  chief  of  a  levelling  party  on  Dominion 
Land  Survey  work;  to  use  a  level  for  the  determination  of  elevations 
along  a  surveyed  line;  to  supervise  the  establishing  of  bench  marks 
at  suitable  intervals  and  in  permanent  positions;  to  take  notes  of 
topography  along  a  line  and  of  all  rod  readings  to  prepare  sketches 
and  plans  of  completed  work;  and  to  perform  other  related  work  as 
assigned. 

Qualifications. — Education  equivalent  to  high  school  graduation; 
the  passing  of  the  Dominion  Land  Sui-v-eyors'  examination  for  Leveller; 
thorough  knowledge  of  the  level;  good  physical  condition.  Applicants 
must  be  at  least  twenty  years  of  age. 

A  rating  on  Education  and  Experience  will  be  given  from  the 
sworn  statements  submitted  by  applicants  on  their  application  forms. 
To  those  who  qualify  an  oral  examination  may  be  given  if  necessary. 

Applicants  must  be  ready  to  start  early  in  April  and  must  agree 
to  remain  on  the  survey  to  which  they  are  appointed  untU  the  work 
is  finished  and  the  party  discharged. 

Survey  Parties,  1921,  Geodetic  Surveys 

Applications  are  invited  to  fill  sixty  vacancies  on  the  Survey 
Parties  of  the  Geodetic  Survey  for  the  season  of  1921.  These  vacancies 
include  Lightkeepers  and  Signallers,  Senior  Lightkeepers,  Engineering 
Helpers,  Engineering  Clerks.  Instrumentmen  and  Rodmen. 

When  filling  out  applications  it  is  important  that  applicants 
should  state  definitely  for  which  of  the  above  classes  they  are  applying 
and  between  what  dates  they  will  be  available. 

Articled  Pupils  (Dominion  Land  Surveys) 

Twenty  Articled  Pupils  (Dominion  Land  Surveys),  Season  Survey 
Parties  of  1921,  Department  of  the  Interior,  at  a  salary  of  S4.00  per 
day  for  the  period  of  engagement,  supplemented  by  whatever  bonus 
may  be  provided  by  law. 

Duties. — To  act  as  rear  chainmen  of  a  Dominion  Land  Survey 
Party  and  be  responsible  for  the  accurate  measurement  of  the  survey 
line;  to  record  measurements  and  corrections  in  the  field  book;  to 
record  topography  along  the  line;  to  make  readings  of  the  barometer, 
thermometer,  and  clinometer  as  directed;  to  direct  the  work  of  the 
front  chainman  and  axeman;  to  determine  the  positions  of  survey 
monuments  and  see  that  they  are  properly  lined  in;  and  to  perform 
other  related  work  as  assigned. 

Qualifications. — Education  equivalent  to  graduation  from  high 
school;  the  passing  of  the  preliminary  examination  for  Dominion 
Land  Surveyor;  good  physical  condition.  Applicants  must  be  at 
least  twenty  years  of  age. 
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(•cncrul  DlrcctluiiH 

Application  roiins  proix-riy  lilli-d  in  must  Ix-  tiled  in  the  ollkc  o( 
the  Civil  Sorvicc  Coniinissicm  not  later  than  April  •!,  1921.  Application 
fomis  may  be  olitained  from  the  ollicc  of  the  lùiiployment  Service  of 
Canada,  or  from  the  Secretary  of  tile  Civil  Service  Commission,  Ottawa. 


Members'  Exchange 

Buflf  &  Buflf  Transit  Wanted 

Wauled  to  pufchase  second-hand  Huff  and  Buff 
transit  with  6"  horizontal  circle  and  full  vertical  circle. 
Box  11-A. 

Watts  Transit  For  Sale 

For  sale  6"  Transit.  Watts  non-invertinp  3  screw 
with  tri^wd  and  case  $130.00  and  14"  Dumpy  Level 
Watts,  non-inverting,  4  screw  with  tripod  and  case 
$70.00.     Both  instruments  in  good  condition.    Box  12-A. 


Situations  Wanted 

Civil  Engineer 

Civil  engineer,  38,  with  fourteen  years'  experience 
as  draughtsman,  instrument  man  and  engineer  in  charge. 
Thorough  training  in  building  and  bridge  construction, 
foundation  work,  also  in  quantity  surveying  and  appraisal 
work,  desires  position  as  construction  engineer  with 
corporation  or  as  superintendent  with  contractors.  Open 
for  engagement  at  once.  Full  particulars  of  experience 
and  reference  furnished.     Box  56-P. 

Drawing  Work  Wanted 

Drawing  work  wanted  by  job,  contract,  or  piece,  by 
two  young  graduate  mechanical  engineers  who  have 
worked  together  for  some  years.  Neat,  accurate  and 
willing  to  work.  Tracing,  detailing  or  designing  on 
mechanical,  structural  or  architectural  work.  Free  to 
commence  May  1st.  Services  temporary  or  permanent. 
Box  57-P. 

Civil  Engineer 

Engineer,  39,  with  20  years  experience  in  various 
branches  of  civil  engineering  "desires  to  become  associated 
with  reliable  firm  of  consulting  or  contracting  engineers. 
Capable  of  designing  or  superintending  construction  and 
has  had  particular  experience  in  installing  and  maintaining 
cost  distribution  systems.     Box  58-P. 

Foreign  Service 

Two  engineering  graduates  aged  24  and  26,  unmarried, 
returned  soldiers,  Canadian  nationality,  would  like  to  get 
in  touch  with  those  concerned  with  a  view  to  taking  a 
position  for  a  limited  time  in  South  America  or  Japan. 
Available  end  of  May.    Box  59-P. 

Students 

Industrial  research  summer  work  wanted  by  1st 
year  student,  McGill  University.  Field  or  out  of  town 
work  preferred.  Fourteen  months  engineering  lab. 
experience.  Familiar  with  electricity  and  chemical 
analysis.    Box  60-P. 


.South  American  Trade  (Àinnecclonn  Wanted 

Graduate  of  Mc(iill  Transjxjrtation  course;  speaking 
Spanish  and  having  connections  in  Spanish  American 
countries,  wishes  to  hear  Irom  Canadians  interested  in 
developing  trade.     Box  61-P. 

Mechanical  Structural  Engineer 

Graduate  engineer,  age  2ô,  wants  work  on  live 
engineering  project.  F'ield  and  office  experience.  Good 
on  estimate  and  planning  with  special  training  in  power 
and  test  work.  Detailed  record  of  experience  and 
education  on  application.  Available  about  May  1st. 
Box  62-P. 

Municipal  Engineer 

Graduate  Municipal  Engineer,  Jr.E.I.C,  age  34, 
married,  unemployed,  two  years  first  assistant  engineer, 
three  years  foundation  and  railroad  construction,  desires 
permanent  position.     Box  63-P. 

Engineer 

Engineer,  age  48,  graduate  of  University  of  Toronto. 
Experienced  in  surveying,  railroading,  shop  construction, 
shop  engineering,  water-steel  design,  concrete  design, 
wharves,  etc.  12  years  assistant  chief  engineer,  Quebec 
Harbour  Commissioners.  Would  do  the  engineering  or 
management  of  small  city  or  town,  manage  some  produc- 
tion plant,  investigate  companies  for  Trust  company. 
Box  64-P. 

Civil  Engineer 

Civil  engineer,  age  28,  graduate  Toronto,  Highway 
and  Sanitation  option;  two  years  experience  in  municipal 
engineering  and  four  years  as  an  R.E.  Officer  overseas, 
during  which  he  built  one  hundred  miles  of  road  for 
motor  traffic  through  the  mountains  of  Persia.  Will  go 
anywhere  on  road  or  concrete  construction  work  with 
company  that  can  offer  a  good  future.  References  on 
request.    Box  65-P. 

Mechanical  Engineer 

Mechanical  engineer,  graduate,  first  class  stationary 
engineer's  license  for  Ontario,  10  years  power  plant 
experience,  saw  mill  and  paper  mill,  including  draughting, 
construction  and  operation,  capable  of  la>'ing  out  new 
construction  work  and  installing  boilers,  engines,  piping 
systems  and  general  mechanical  equipment.    Box  66-P. 

Mechanical  Engineer 

Graduate  mechanical  engineer,  J.E.I.C.,  age  twenty- 
six,  single,  three  years  practical  mechanical  engineering 
experience  wishes  to  secure  emplo\Tnent  at  a  reasonable 
salary  on  the  engineering  staff  of  a  pulp  &  paper  concern 
in  order  to  learn  the  business.  Best  of  reference.  Box 
67-P. 

Civil  Engineering  Student 

Third  year  civil  engineer,  S.E.I.C.,  desires  summer 
work  on  construction  or  general  engineering.  Returned 
soldier.     Box  68-P. 

Chemical  Engineer 

Graduate  in  chemical  engineering  with  considerable 
industrial  experience  in  responsible  charge,  open  for 
position.     Box  69-P. 


262 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


List  of  Student  Members  E.I.C.  at  McGill  University,  Desiring  Sununer  Employment. 


Name 


Returned 
Soldier 


Home  address 


Work  desired 


Experience 


4th  Year 
Civil  Eng. 

DrewTy,  J.  H 

Farmer,  R.  W 

Fortin,  G.L 

Gauthier,  P.  G. . . . 

Chemical  Eng. 

Challenger,  J.  O. . . 
Cockfield,  A.  E.... 

Cuddy,  J.  M 

Forbes.  K 

Mackenzie,  D.  G . . 


Yates,  C.  M. 


Electrical  Eng. 

Bishop,  T.  A.  G. . . 

Hill,  S.  C 

Jackson,  C.  H 


Whelen,  M.  P. 


3rd  Year 
Civil  Eng. 

Cousineau,  C.  A. 

Delaney,  W.  V... 

Fisk,  G.  H 


Hamel,  A 

Wilder,  H.  B. 


Chemical  Eng. 

Ahem,  A.  W 

Brooks,  C.  L 


Carson,  C.  E. 


Drummond,  R.  N. 
Farquharson ,  J.  S . 

Loebel,  J.  M 

Woodward,  E.  R.. 

Electrical  Eng. 

Anderson,  D 

Armstrong,  L.  H .  . 


Banfill,  H.  L.. 
Bonneville,  S. 
Kerr,  G.  E... 


Mott,  H.  E. 


R.S. 
R.S. 
R.S. 


R.S. 
R.S. 


R.S. 


R.S. 


R.S. 


R.S. 

R.S. 
R.S. 


R.S. 
R.S. 

R.S. 
R.S. 


R.S. 
R.S. 


R.S. 


727  Linden  Avenue,  Victoria,  B.C. 

756  University  Street,  Montreal, 

P.Q. 
191  Mance  St.,  Montreal,  P.Q.. . . 

86  Pine  Ave.  W.,  Montreal,  P.Q. . 


743  University  St.,  Montreal.  P.Q. 
760  Wilder  Ave.,  Montreal,  P.Q. . . 
269  Mance  St.,  Montreal,  P.Q.. .  . 
807  Shuter  St.,  Montreal,  P.Q. . .  . 
1012  Dorchester  St.  W., 

Montreal,  P.Q 

297  Prince  Arthur  St.  W., 

Montreal,  P.Q 


Surveying  or  highway 

Municipal  or  construction  work . 


3  yrs.  B.C.L.S.  apprenticeship,  15 
mos.  in  the  field. 


Construction. 
Construction . 

Chemical .... 


Chemical  or  engineer'g  (Montreal) 

Chemical 

Chemical  or  engineering. 

(Montreal) 


3  mos.  Dominion  Bridge  Co.,  also 
G.T.R.  valuation. 

3  mos.  Angus  Shops,  6  mos.  sur- 
veying, 3  mos.  construction. 


14  mos.  plant  experience. 
4  mos.  plant  experience. 
4  mos.  experience. 
4  mos.  plant  work. 
12  mos.  research  chemistry, 
summer  pulp  plant. 


One 


Steel  foundry  work. 


None. 


9  Summerhill  Ave.,  Montreal,  P.Q. 

Richmond,  P.Q 

2127  Jeanne  Mance  St., 

Montreal,  P.Q 

260  Somerset  St.,  Ottawa,  Ont.. . . 


2733a  Drolet  St.,  Montreal,  P.Q... 
Wolfville,  N.S 


Electric'l  eng'g.,  pref.  traction. 
Electrical 


Electrical 

Industrial  or  electrical  engineer'g 


Instnmient  man  or  any  civil  eng. 

work 

Hydraulic 


166  Drummond  St.,  Montreal, 
P.Q. 

50  Notre  Dame  St.,  Three 
Rivers,  P.Q 

680  Roslyn  Avenue,  Westmount, 
P.Q. 


8  St.  Denis  Ave.,  Quebec,  P.Q.. . 

4025  Dorchester  St.,  Westmount, 
Montreal,  P.Q 


Bridge  construction  or  concrete 


Pulp  and  Paper  Mill  construction 

or  operation 

Construction  work  or  surveying.. . 


Chemical . 


Pulp  and  paper,  or  any  chemical 
engineering 


465  Strathcona  Ave.,  Montreal, 

P.Q. 
2695  Rosemount  Blvd.,  Montreal 

153  Stanley  St.,  Montreal 

P.O.  Box  364,  Stn.  B,  Montreal .  , 
541  Dorchester  St.  W.,  Montreal . 


289  Richmond  St.,  Chariottetown, 

P.E.I 

845  0.xenden  Ave.,  Montreal. .  . . 


Chemical  (Montreal). 


Industrial  chemistry 

Pulp  and  paper  or  chemical .... 

Chemical  laboratory 

Chem.  eng.,  pulp  and  paper  pref. 


Testing  or  outdoor 

Electrical  construction  or  repair 
work 


4  mos.  power  plant. 

7  mos.  construction  work. 


4  mos.  general  construction  and  4 
mos.  instnmient  man. 

Four  summers  plane  table,  chain- 
ing and  rodding. 

3}4  mos.  machine  shop,  and  2  mos. 
machine  and  shell  work;  3  mos. 
B.C.  Geological  Survey. 
Three  mos.  paper  mill  construc- 
tion; 3  mos.  survey. 

3  mos.  time  clerk  and  cost  keeping, 
wireless  operator  3  yrs.;  shop- 
work  5  mos. 


2  mos.   Standard   Chemical  Co; 
Formaldehyde  and  refrigeration. 

4  mos.  chemical  engineer'g.,  4  mos. 
Montreal    Harbour   Comm.,   5 
mos.  construction  work, 
mos.    formaldehyde    manufac- 
ture, 
mos.  steel  &  iron  analysis. 


Richmond,  P.Q 

630  Dorchester  St.  W.,  Montreal.. 
Femie,  B.C 


Electrical,  pref.  power  plant. 

Electrical 

Electrical  or  survey 


4M  yrs.  railroad  construction  and 
location  in  Canada,  and  military 
mining  in  France. 

5  mos.  electrical. 

Wireless  operator  ten  mos,  expe- 
rience with  different  types  of 
apparatus. 


150  Brant  Ave.,  Brantford,  Ont. 


Electrical  constm.  or  installation 
near  Toronto 


4  mos.  coil  winder. 

One  summer  surveying,  and  one 

summer  transformer  winding. 
One  summer  with  Hydro-Electric 

Power  Commission  of  Ontario. 

etc. 


% 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


263 


List  of  Student  Member*  E.I.C.  at  McGill  Univercity,  Desiring  Summer  Employment. 


Name 


Returned 
Soldier 


Home  address 


Work  desired 


Experience 


Mechanical  Eng. 
Crawford,  R.  E.... 


Bastable,  R.  W. 
Potter,  John  B. . 


Mining  Eng. 

Davis,  S.  H 

Humes,  H.  L 

McClelland,  W.  R. 

Pevzner,  I 

Wightman,  J 


2nd  Year 

Armstrong,  A.  V . 
Bieler,  J.  L 


Binns,  Geo.  F. . . . 
Bradshaw,  F.  W. 
Bradshaw,  G.  R.. 
Brisbane,  W.  G . . 
Brumell,  J.  H.... 


BuUer,  F.  H 

Caldwell,  CE... 
Gregeen,  K.  T . . . 
Culpeper.  B.  A. . . 

Dalrymple,  E.  R . 
De  Salaberry,  B. . 
Dickinson,  A.  G. . 


Dormer,  W.  J.  S. 

Eadie,  T.  W 

Elkington,  G.  E. . 


Fagan,  J.  W.. 
Gilbert,  E.  V. 


Goldberg,  H.  J. 
Hamilton,  G.  J. 

Horsey,  R 

Jackson,  L.  W. 
LeBaron.  K.  S . 
Leitch,  H.J... 


McKindsey,  G.. 
Morin,  C.  A. . . . 

Munro,  D.  J 

Owens.  O.  N.  H. 

Peters,  A.  W. . . . 


Spriggs,  R.  H . 
Taylor,  C.  W. 
Toole,  F.J... 


R.S. 
R.S. 


R.S. 


R.S. 
R.S. 


R.S. 
R.S. 

R.S. 


R.S. 
R.S. 
R.S. 


R.S. 
R.S. 


R.S. 
R.S. 

R.S. 


R.S. 


410  Mance  St.,  Montreal. 


Draughting. 


96-44th.  Ave.,  Lachine,  P.Q. 

Springhill,  N.S 


Mechanical  dept 

Machine  shop  or  engineering . 


4  m08.,  Angus  Shops,  car  draught- 
ing; 1.5  mos.  helper,  loco,  fitting, 
5  mos.  foreman  s  clerk,  13  mos. 
bank  clerk. 

3  mos.  shop  experience,  4  mos. 
drafting. 

2  yrs.  and  6  mos.  engineer'g  office. 


McGill  Union,  Montreal 

4288  Western  Ave.,  Montreal.. 
25  Coburg  Rd.,  Halifax,  N.S... 
86  Laurier  Ave.  W.,  Montreal. 
Digby,  N.S 


Geological  or  mining 

Fieldwork,  geology  or  metallurgcl. 

Metallurgical 

Metallurgical 

Mining,  any  kind 


4  mos.  computer  Rly.  Eng.  Dept. 
4  mos.  acting  chief  chemist. 
15  mos.  munitions  inspection. 


845  Oxenden  Ave.,  Montreal . 
223  Milton  St.,  Montreal. . . , 


261  Melrose  Ave.,  Montreal 

823  University  St.,  Montreal 

102  Silica  St.,  Nelson,  B.C 

452  Strathcona  Ave.,  Westmount 
Buckingham,  Que 


Electrical 

Machine  shop,  mechanic '1  draw'g 


Mechanical . . . 

Chemical 

Work  in  mine . 

Civil  eng 

Surveying 


6  mos.  experience. 
4  mos.  in  construction  and  mill- 
wright work. 
36  mos.  experience. 
6  mos.  engine  detail  machinery. 
2  mos.  mucking  in  mine. 


147  Bishop  St..  Montreal 

291  Sherbrooke  St.  W.,  Montreal. 

1  Metcalfe  St.,  Montreal 

2587B  Mance  St.,  Montreal 


Electrical,  shop  or  drafting. 

Mechanical 

Electrical 

Surveying  on  construction . . 


617  Carlton  Ave..  Westmount 

196  Park  Ave.,  Montreal 

914  21st  Ave.  W.,  Vancouver,  B.C. 

Lennoxville,  Que 


1321  Wellington  St.,  Ottawa,  Ont. 
297  Prince  Arthur  St.  W.,  Montreal 

1899B  St.  Catherine  St.  E.,  Mon- 
treal   

443  Bleury  St.,  Montreal 


Hydro-electric 

Chem.  or  pulp  and  paper  mill . . 

Electrical  power  construction  or 

maintenance  in  Western  Canada 

Power  house  operation  or  fioorman 

Construction 

Hydro-electric  power  plant  or  elec- 
tro-chemical works 


12  mos.  as  mechanic  in  garage; 

general  repair  work  in  chemical 

plant. 
No  experience. 

4  mos.  air  compressor  attendant. 
4  mos.  experience. 

3  yTs.  transit,  level  and  mapping 
experience. 

4  mos.  draughting. 

5  mos.  in  pulp  and  paper  mill. 
4  mos.  experience. 

3  mos.  testing  meters;  4  mos.  line- 
man on  transmission  line. 

6  mos.  as  rodman  and  instrument. 


673  St.  LawTence  Blvd.,  Montreal 

287  Mountain  St.,  Montreal 

1729  De  La  Roche  St..  Montreal 

447  Daly  Ave.,  Ottawa,  Ont 

851  University  St..  Montreal 

476  Strathcona  Ave.,  Westmount, 
Que. 

Lennoxville,  Que 

2719  Christophe  Colomb,  Montreal 
2299A  Hutchison  St.,  Montreal.. . 
26  Summerhill  Ave.,  Montreal.. . . 

50  Chesterfield  Ave.,  Westmount, 
Que. 

c/o  J.  W.  Hayward,  Box  111,  Ste. 
Anne  de  Bellevue,  Que.,  or  34 
McGill  College  Ave.,  Montreal. 

Carberry,  Manitoba 


Pulp  and  paper  industry 

Survey  work  or  highway  constm. 


Outside  work,  pref.  electrical . 
Industrial  plant,  mech.  eng'g. 

Electrical 

Electrical 

Railroad  engineering 

Railway  or  construction 


yrs.  sapper  Can.  Engineers;  4 
mos.  chaining  and  rodman. 
No  experience. 


Structural  drafting 

Chemical  or  surveying 

Electrical 

Any  work  in  which  experience  may 

be  gained. 
Survey  or  outdoor  electrical 


53  Hutchison  St.,  Montreal. 


Assistant  on  survey  party. 

Steam  engineering 

Chemical  industry 


4  mos.  experience. 

2  mos.  at  Nickel  Refinery. 

7  mos.  drafting  locomotives. 

3  mos.  Bridge  Section,  G.T.R., 
Arbitration  Board. 

3  mos.  machine  drafting. 

6  mos.  surveying  and  drafting. 

4  mos.  electrical  work. 

3  mos.  in  foundry;  10  mos.  in  bush 
and  around  lumber  mill. 

Simimer  maintenance  of  way;  5 
mos.  Canadian  Westinghouse 
(transformers). 

3  mos.  with  geological  survey  topo- 
graphical work. 

5  mos.  fireman,  S.S.  Wolverine, 
Lake  Winnipeg;  4  mos.  relieving 
engineer  and  house  wiring. 

No  experience. 
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The  Engineering  Society  of  Queen's  University  announces  the  establishment  of  a  permanent  Employment  Service.  It  will  give 
employers  of  technically  trained  men  complete  and  reliable  information  regarding  graduates  and  undergraduates. 

Listed  below  are  some  of  the  students  desirous  of  obtaining  employment  in  May.  Almost  all  have  expressed  their  willingness 
to  do  manual  work  along  their  chosen  lines.  Full  information  regarding  any  of  these  men  can  be  obtained,  promptly,  from,  The  Manager, 
Queen's  Engineering  Society,  Employment  Service,  Kingston,  Ont. 

List  of  Students  at  Queen's  University,  Desiring  Summer  Employment. 


Name 


Work  Preferred 


Experience 


Chemistry  &  Metallurgy 
3rd  Year 

Hamilton,  A.  G 

MacFarlane,  W.  J 

VanPuskirk,  J.  E 

McLean,  W.  A 

Farquharson,  R.J 

Searle,  H.  E 

Bleaknev,  H.  H 

Mcllraith,  E.  F 

2nd  Year 

Griffin,  H.  S 

Stewart,  D.  W 

Kidd,  E.  E 

Anderson,  L.  C 

McMuUen,  W.  B 

Cardiff,  J.  C 

Wagar,  E 

Chesser,  A.  M 

1st  Year 

Patterson,  W.  E 

Mining 
Graduating  Class 

Marshall,  L  M 

Smith,  F.  M 

1st  Year 

Williams,  L.  F 

Swartman,  G 

2nd  Year 

James,  V.  A 

Douglas,  J.  M 

Civil 
Graduating  Class 

Barrett,  A.  G 

Bonham,  R.  L 

Cobb,  CE 

Meàdd,  H.  E 

Armitage,  H.  F 

3rd  Year 

Emrey,  D.  J 

Walker,  G.  S 

Greenwood,  W 

Deamude,  F.  V 


Chemical  lab.  or  plant 

Steel  plant 

Process  control,  lab.  or  assay  office. 

Chem.  lab.  or  plant  work 

Steel  plant,  smelter  or  assaying. . . . 


Metallurgical  or  chem.  plant . 
Metallurgical  or  mill  work . .  , 
Metallurgy,  mill  or  refinery . . 


Metallurgical  or  chemical  plant 

Metallurgc'l  plant  or  pulp  &  paper  mill 

Pulp  &  paper  or  mill  or  mill  work 

Pulp  &  paper  mill 

Lab.  work 

Metallurgical  or  chemical  plant 

Chemical  plant 

Metallurgy 


4  mos,  chemical  plant. 

3  mos.  surveying;  4  mos.  assistant  chemist  sulphite  lab.;  3  yrs.  overs's. 

3  mos.  paper  mill;  6  mos.  electrical  assembly  transformers;  3  mos. 
foreman  acetic  acid  manufacture. 

1  yr.  overseas. 

1  yr.  municipal  work;  4  mos.  electric  steel  plant;  1  yr.  inspector 
LM.B.;2yrs.  R.A.F. 

4  mos.  foreman  and  analyst  electro-chemical  plant;  2  yrs.  elec.  exp. 

5  mos.  process  man  in  nickel  refinery. 

5  mos.  nickel  refinery;  2  yrs.  R.A.F.  (D.F.C.). 


5  mos.  chemical  plant;  3  yrs.  manufacturing  and  executive  work. 


6  mos.  transitman  water  power  survey;  3  yrs.  overseas,  (M.M.). 
1 J^  yr.  nickel  smelter. 


Junior  chemist. 


Metallurgy  or  mining . 
Mining  or  metallurgy. 

Surveying  or  mining. . 
Mining 


Instrumentman 

Mining  or  metallurgy. 


5  mos.  concrete  inspector;  42  mos.  overseas. 
2}/2  yrs.  mining  and  milling. 


14  mos.  lab.  (explosives,  cyanamid  and  steel). 


1  yr.  development  work;  214  yrs.  underground  &  milling;  6  mos- 
geological  survey;  3  yrs.  C.E.  overseas,  (M.C.). 

2  yrs.  underground;  mill  work  &  asst.  mine  surveyor;  4  yrs.  R.G.A 
overseas. 

5  mos.  chainman;  5  mos.  underground;  4  yrs.  overseas,  P.P.C.L.L  & 

R.A.F. 
4  mos.  asst.  chemist;  4  mos.  instrumentman;  5  mos.  quarry  work> 


4  mos.  underground;  4  yrs.  shop  work;  3  yrs.  overseas. 


Construction  or  highway  work. . . 
Construction  or  municipal  work . 
Municipal  or  highway  work 


Municipal  or  construction  work. 
Structural  or  highway  work 


10  mos.  geological  survey;  3  mos.  municipal  work;  1  yr.  overseas. 

5  mos.  instrumentman  on  irrigation  survey;  41  mos.  overseas. 

1  yr.  foreman  on  municipal  work;  6  mos.  concrete  construction, 

6  mos.  chainman. 
1  yr.  chainman  and'  instrumentman  on  power  development;  1  yr. 

overseas. 
5  mos.  geological  survey;  5  mos.  highway  inspector. 


Construction. 


4  yrs.  foreman  reinforced  concrete  construction,  railroad,  surveying, 
drafting;  asst.  eng.  G.T.R.  Arbitration;  4H  yrs.  overseas,  in  C.E- 
(M.C.,  M.M.). 
4  vrs.  assistant  to  D.L.S.;  1  yr.  N.T.R.  cross  section;  4  yrs.  overseas- 

"C.E. 
6  mos.  geological  survey;  2  yrs.  overseas. 
Structural,  reinforced  concrete  or  mun-  7  mos.  topographical  survey;  3  mos.  reinforced  concrete;  5  mos.  rail- 
icipal.  : I    road  location;  5  mos-  machine  shop;  2  >ts-  overseas. 


Highway  or  railway  work . 
Waterpower  or  highway  work . 
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List  of  StuJcnts  ut  Queen's  University,  Desiring  Summer  Employment. 


Name 

Work  Preferred 

Experience 

Civil  GraJiiiiting  Class 
2ml  Year 

Tompkins,  J             

Construction  or  drafting 

6  yrs.  bidg.  construction  &  mill,  supt.;  ZVi  yrs.  overseas. 

Iloklcroft,  W.  P.  R 

CluilnuTS,  A.  K 

Surveying  or  construction  work 

Surveying  or  highway 

4  mo«.  surveying  on  railroad  const.;  4  yrs.  R.F).  overseas,  (M.C.). 
2  mos.  road  inspector;  2  mos.  calculator  for  bridge  co. 

Ist  Year 

Rousell,  F.  . . . 

Construction  work                        .... 

4  mos.  highway  inspector;  4  yrs.  overseas. 

Mechanical 
Post -Graduate 

Hudson,  G.  W.    . . 

Test  work,  teaching  power  plant  work 

3  yrs.  shop  and  drafting;  1  yr.  designer;  1  yr.  demonstrator  in  Physics 
and  Engineering. 

Graduating  Year 

Isaac.  V.  W 

Industrial,  power  plant,  paper  mill  wk. 
Paper  mill 

3  yrs.  construction;  1  yr.  machinist;  1  yr.  mill  drafting;  1  yr.  indust- 

Legault, A.  J 

rial  engineer;  5  mos.  paper  mill  installation  design. 
2  yrs.  drafting;  3  yrs.  shop  work;  5  mos.  underground;  15  mos. 

Ellis,  F.J 

Power  plant,  installation,  auto  assembl- 
ing   

overseas,  in  CE. 
18  mos.  D.L.S.  asst.;  5  mos.  concrete  inspector;  6  mos.  chief  of 

survey  party;  4  yrs.  overseas,  in  R.A.F. 

Fahey,  J.  V  

Hydraulic  eng. 

1  yr.  hydrographie  surveying;  7  mos.  overseas. 

McConville,  C.  A 

3rd  Year 

Locomotive  manuf.  rubber  tire  manuf. 

5  mos.  planning  man  in  rubber  factory;  4  mos.  locomotive  shop; 
5  mos.  ship-building  yard;  5  mos.  machine  &  shell  shops;  18  mos. 
overseas. 

Young,  J.  P 

Estimating,  mech.  drafting,  mach. 
designing 

3  yrs.  in  machine  shop;  \\i  yrs.  mechanical  drafting  office;  3  yrs. 
overseas. 

Roy,  E.  W 

Production  or  auto,  engine  design 

Drafting 

3  yrs.  machinist;  5  mos.  asst.  to  chief  inspector  in  machine  shop. 

Clench,  R.  J   

6  mos.  machine  shop;  6  mos.  shell  inspector;  3  yrs.  R.A.F. 

Wilson.  D. 

Drafting  or  const. 

6  mos.  automobile  repair;  5  mos.  geological  survey;  5  mos.  shop  work. 

2nd  Year 

Askin,  R.  J 

Machine  design,  foreman  in  plant 

5  yrs.  machine  shop,  construction,  machine  repair,  millwright,  draft- 

ing in  car  plant;  1  yr.  bolter-up  foreman  and  mold  loftsman  in 
shipyard. 

1  yr.  auto  factory;  9  mos.  railroad  shops;  2  yrs.  garage;  3  yrs.  overseas. 

2  mos.  transmission  work;  4  mos.  motor  assembly  &  repairs;  6  mos. 

Hay  M.  N. 

Drafting  mech  work. 

Minnes,  V.  A. 

Machine  shop                        

Hipwell,  J.  E 

Machine  shop 

shipbuilding  yard;  2  yrs.  overseas. 
2  yrs.  automobile  factory;  3  vrs.  overseas. 

Dawson.  W.  A 

Asst.  to  mech.  eng.  tool  room  work . . . 
Shop  work,  or  power  plant 

5  yrs.  tool  &  die-maker  on  Na\'al  Ordnance  work. 

Lewis,  W.  M 

7  mos.  shell  inspector;  6  mos.  oiler  and  asst.  eng.  on  boat. 
4  mos.  car  works;  4}^  yrs.  overseas. 

Davison,  C.  F. 

Shop  work 

Electrical 
2nd  Year 

Jones,  V.  C 

Baker,  A.  J 

Designing  motors  &  generators 

Hydro  const.,  street  ry.  work 

7  mos.  drafting,  motors  and  generators;  214  yrs,  overseas. 
2}^2  yrs.  machine  shop;  car-bam  work,  wiring. 

5  mos.  machine  shop;  2}i  yrs.  overseas. 
2  mos.  wiring;  4  mos.  drafting. 

6  mos.  in  power  house;  15  mos.  overseas. 

Navlor,  J.  B 

Electrical  work    

Ross,  D.  C.  . 

Electrical  work                       .    . 

CoUyer,  E 
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LIBRARY   NOTES 


i 

J 

••Ô 


During  the  last  few  months  a  number  of  valuable 
text-books  have  been  presented  to  The  Institute;  of  these 
a  brief  review  follows: — 

Industrial  Oil  Engineering,  by  J.  R.  Battle,  Vol. 
1,  Industrial  Oils  and  Lubrication,  published  by  J.  B. 
Lippincott,  Philadelphia.  $10.00  per  volume.   1000  pages. 

After  introductory  sections  of  mathematics,  mechan- 
ical engineering  and  marketing,  which  are  naturally 
somewhat  compressed,  the  principal  subject  of  the  book 
is  taken  up  in  a  series  of  sections:  Petroleums,  Shale  Oils, 
Lubricants,  Testing  Oils,  Lubrication  in  general.  Bear- 
ings, Filters,  etc.  A  section  of  almost  500  pages  deals 
with  industrial  practice  and  utilization  of  lubricating  oils 
and  industrial  oils  under  the  various  headings  of:  Air 
Compressors,  Automobiles,  Diesel  Engines,  Heat  Treat- 
ment, Mining,  Pneumatic  Tools,  Railways,  etc. 

Spot  and  Arc  Welding,  H.  A.  Horner,  published 
by  J.  B.  Lippincott  Company,  Philadelphia.      300  pages. 

The  first  section  of  the  book  deals  with  spot- welding; 
including  a  demonstration  of  heavy  spot  welding  by  the 
Emergency  Fleet  Corporation.  The  second  part  of  the 
book  on  arc  welding,  gives  a  general  description  of  the 
process  with  a  discussion  on  the  relative  merits  of  the 
bare  and  covered  electrode.  Following  a  chapter  on  the 
welded  ship  the  author  discusses  theories  of  electric 
welding,  and  concludes  with  a  number  of  appendices, 
including  a  series  of  lessons  in  arc  welding  issued  by  the 
Lincoln  Electric  Company. 

Hydraulic  Tables,  Gardner  S.  Williams,  Allen 
Hazen,  published  by  John  Wiley  and  Sons,  New  York. 
115  pages,  $2.00 

Tliird  edition  of  a  well  known  reference  book,  contains 
tables  of  flow  in  cast-iron,  riveted  steel,  wooden-stave, 
pipe,  etc,  also  tables  of  flow  over  weirs,  etc.  The  material 
in  the  original  edition  has  been  brought  up  to  date,  a 
special  chapter  giving  modern  adaptations  of  the  Williams- 
Hazen  formula  with  a  plate  showing  graphically  the  rela- 
tions of  the  most  important  results  both  new  and  old. 

Standardization  of  Mining  Methods,  Charles  A. 
Mitke,  published  by  McGraw-Hill  Company,  239  W. 
39th.  St.,  New  York.    110  pages. 

One  of  a  series  of  text-books  on  vai'ious  phases  of 
mining  issued  by  the  McGraw-Hill  Company,  and  largely 
reprinted  from  articles  appearing  in  the  Engineering 
Mining  Journal.  Standardization  of  all  details  in  con- 
nection with  mining  operation  is  strongly  urged,  the 
seven  chapters  covering:  Standard  Raises,  Standard 
Machine-Drill  Round,  Ventilation  of  Metals  Mines, 
Explosives,  Fire  Protection  for  Metals  Mines,  Standard 
Equipment,  Prospecting  and  Development. 

Steel  Highway  Bridges.  Three  copies  of  the  "Gen- 
eral Plans  for  Steel  Highway  Bridges"  issued  by  the 
Department  of  Public  Highways,  Ontario,  W.  A.  McLean, 
M.E.I.C,  Deputy  Minister  of  Highways,  and  George 
Hogarth,  M.E.I.C.,  Chief  Engineer,  have  been  received 
at  the  headquarters  of  The  Institute  for  the  benefit  of 
the  tnembers. 


The  publication  includes  31  plates  10"  x  24"  inch, 
showing  the  details  of  various  highway  bridges  from 
20  ft.  span  to  120  ft.  span  from  centre  to  centre. 

Fire  Tests  of  Building  Columns  —  By  Associated 
Factory  Mutual  Fire  Insurance  Companies,  The  National 
Board  of  Fire  Underwriters,  and  the  Bureau  of  Standards, 
published  by  Underwriters  Laboratories  Inc.,  207  E.  Ohio 
St.,  Chicago,  111. 

As  noted  in  the  title,  this  book  of  390  pages  is  the 
official  production  of  the  combined  fire  insurance  com- 
panies of  the  United  States  it  is  stated  to  be  by  far  the 
most  complete  of  its  kind  ever  undertaken,  and  contains 
information  and  data  not  hitherto  published.  The  general 
plan  of  the  book  is  as  follows:  Description  of  Columns, 
Schedule  of  Tests,  Placing  of  Coverings  and  Concrete 
Columns.  Auxiliary  Tests  of  Materials,  Description  of 
of  Furnace  and  Related  Equipment,  Temperature  Meas- 
urements, Defonnation  Measurements,  Method  of  Test- 
ing. Results  of  Fire  Tests,  Results  of  Fire  and  Water 
Tests,  General  Summary  and  Discussion. 

Standard  Requirements  for  Single-phase  Distri- 
bution Transformers.  —  Published  by  Canadian  En- 
gineering Standards  Association,  Ottawa,  R.  J.  Durley, 
M.E.I.C,  Secretary. 

Publications  of  the  American  Society  of 
Mechanical  Engineers 

Members  are  reminded  that  publications  of  the 
A.S.M.E.  are  now  available  to  Institute  members  at 
special  rates.  These  include:  "Mechanical  Engineering", 
(Journal  of  the  A.S.M.E.),  Transactions,  Yearly  Volume 
of  the  Engineering  Index,  The  Boiler  Code,  Power  Test 
Codes,  and  a  large  number  of  papers  and  discussions 
available  in  pamphlet  form.  Full  particulars  of  prices, 
etc.,  may  be  obtained  from  the  American  Society  of 
Mechanical  Engineers,  29  W.  39th.  St.,  New  York. 


OBITUARIES 


I 
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Memoir  of  William  Archibald  Duff,  M.E.I.C. 

■"  {Omitted  from  Journal,  March  1920.) 

Sincere  regret  has  been  expressed,  particularly  in  the 
Western  Provinces  where  he  was  so  well  known,  on  accoimt 
of  the  death  of  the  former  Chairman  of  the  Winnipeg 
Branch  and  a  prominent  member  of  The  Institute,  William 
Archibald  Duff,  M.Sc,  M.E.I.C,  at  the  age  of  forty- 
sLx  years. 

The  engineering  profession  has  suffered  a  sincere  loss 
in  the  death  of  Mr.  Duff  as  he  was  always  keenly  interested 
in  the  profession's  welfare. 

The  late  Mr.  Duff  was  born  in  Montreal,  in  September 
1874.  He  was  educated  at  Highbury  House  School,  St. 
Leonard's-on-Sea,  England,  and  at  the  Montreal  High 
School  where  he  was  Medallist  on  the  Science  side  in  the 
Fifth  and  Sixth  Forms.  He  entered  the  Applied  Science 
Faculty  of  McGill  University  in  1890  andgraduated  with 
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honours  as  B.A.Sc.  in  Mechanical  Knpinccrinp  in  1894. 
I  Ic  worked  lor  sonic  time  willi  tlie  L.-iurie  lùiKine  Company 
of  Moiitre;il  ;iikI  i;iler  witli  the  MetroiX)lilan  Street  Rail- 
way Comixiny  of  New  Yoriv.  He  tooic  I'ost  (Iraduate 
worl\  at  C'oliiml)ia  University  in  ICiectro  Chemistry  in 
1897-1898,  receiviiitr  a  Master's  dcRree  in  tiie  latter  year. 
He  tlieii  eiiKa^ed  in  Iniiklinjj  and  or^anizinj;  the  plant  of 
tile  Ottawa  Carbide  Comjiany  at  Ottawa,  and  from  tlicnce 
went  to  tiic  Westinniiouse  Company  at  Piltsburuli,  Pa. 
In  1903,  wlicn  tiie  VVestin^house  interests  opened  the 
Canadian  Westin.nhouse  Company  Limited  oOicc  in 
Montreal,  he  was  appointed  assistant  manager,  which 
position  he  held  for  seven  or  eight  years  until  he  was 
appointed  to  take  charge  of  the  Winnipeg  ofîice  of  that 
company.  The  business  in  Manitoba  and  the  Western 
Provinces  developed  and  increased  under  his  direction 
and  branch  offices  were  opened  at  Calgary  and  Edmonton. 
He  retired  from  the  Canadian  Westinghouse  Company 
Limited  through  ill  health  in  1919  and  died  at  Montreal 
on  F"ebruary  23rd,  1920.  In  addition  to  being  a  member 
of  The  Engineering  Inslitule  of  Canada  he  held  membership 
in  the  Engineers'  Club  of  Montreal,  the  Manitoba  Club 
and  Country  Club  of  Winnipeg. 


Miles  O'R.  Duff,  Jr.E.I.C. 

Miles  O'R.  Dufif  was  taken  seriously  ill  over  a  year 
ago  and  died  on  the  9th  of  February,  1921.  Mr.  Duflf 
had  not  been  in  good  health  for  a  number  of  years  and 
his  last  and  fatal  illness  was  in  the  nature  of  a  relapse. 
Mr.  Duff  was  born  in  the  Township  of  Barton,  Ont., 
in  1885  and  was  educated  at  Public  and  High  Schools 
in  Hamilton,  before  taking  a  civil  engineering  course  at 
the  University  of  Toronto.  He  graduated  in  1911  and 
was  employed  as  structural  draftsman  with  the  Hamilton 
Bridge  and  Dominion  Bridge  Companies.  Mr.  Dufï  was 
a  clever  mathematician  and  if  he  had  retained  good 
health,  would  have  made  his  mark  in  engineering  profes- 
sion. He  was  elected  a  Student  Member  in  May  1907, 
and  was  transferred  to  Junior  in  1913. 


G.  L.  Stephens,  A.M.E.LC,  has  been  appointerl 
engineer  officer  of  II.M.C.S.,  Patrician,  and  is  at  present 
with  the  Patrician,  at  Esciuimault,  Ont. 


C.  A.  Morris,  A.M.E.LC,  formerly  with  the  North- 
umberland Paper  and  Electric  Co.  Ltd.,  is  now  with  the 
Canadian  Paperboard  Co.,  at  Frankford,  Ont. 


Edwin  E.  H.  Hugh,  J.E.I.C,  has  accepted  a  position 
as  structural  engineer,  of  the  electrical  department  of  the 
Hydro-Electric  Power  Commission  of  Ontario. 


W.  L.  Mackenzie,  S.E.LC,  formerly  with  the  Kipawa 
Paper  Co.  Ltd.,  has  accepted  a  position  in  the  engineering 
department  of  the  Welland  Ship  Canal  at  St.  Catharines, 

Ont. 

* 

Bernard  H.  Hughes,  S.E.LC,  has  recently  been 
appointed  assistant  engineer,  Nigerian  Eastern  Railway 
Construction  with  headquarters  at  Port  Harcourt,  West 

Africa. 

* 

Francis  Hankin,  A.E.I.C,  was  the  lecturer  at  the  St. 
James  Literary  Society,  Montreal,  on  March  17th,  when 
he  delivered  a.lecture  on  Rupert  Brooke,  the  well  known 
English  poet. 

* 

George  F.  Richan,  M.E.I.C,  formerly  divisional 
engineer  of  the  Greater  Winnipeg  Water  District,  is  now 
with  the  Reclamation  Service  of  the  Department  of  the 
Interior,  Ottawa. 

* 

George  Coutts,  A.M.E.LC,  recently  good  roads 
engineer,  at  Bertile,  Man.,  has  been  appointed  assistant 
engineer,  Department  of  Railways  and  Canals,  Trent 
Canal,  Peterborough,  Ont. 


► 


PERSONALS 


F.  H.  Peters,  M.E.I.C,  formerly  of  Calgary  is  now 
resident  in  Ottawa. 

Gerald  O.  Case,  A.M.E.LC,  formerly  of  Georgetown, 
British  Guiana,  is  at  present  in  London,  Eng. 


W.  deS.  Wilson,  A.M.E.LC,  has  been  appointed 
manager  of  the  Cookshire  Plant  of  the  Standard  Chemical 
Co.  Ltd.,  at  Cookshire,  Que. 


J.  A.  Creasor,  J.E.I.C,  recently  at  Port  Colborne, 
Ont.,  is  at  present  construction  engineer  with  the  Canada 
Cement  Co.,  at  Lakefàeld,  Ont. 


F.  H.  Kester,  A.M.E.LC,  formerly  acting  design- 
ing engineer  with  the  Canadian  Bridge  Co.  Ltd., 
Welland,  Ont.,  has  been  promoted  to  the  position  of 
construction  engineer  with  the  same  company. 


Archibald  O.  Powell,  M.E.I.C,  has  recently  formed 
partnership  with  Joseph  Jacobs  in  consulting  engineering 
as  the  firm  of  Powell  and  Jacobs;  they  will  specialize  on 
irrigation  in  general  hydraulic  engineering  work  and  will 
open  an  office  in  the  Thompson  Building,  Seattle,  Wash. 

* 

W.  H.  Winterrowd,  A.M.E.LC,  delivered  a  lecture 
on  "The  Removal  of  Snow  from  Railroads"  at  the 
Mechanical  Club  of  McGill  University  on  February  23rd. 
Mr.  Winterrowd  is  an  authority  on  the  subject  and  has 
written  articles  dealing  with  the  snow  removal  problem  as 
it  affects  railways  in  the  technical  press  both  of  Canada 
and  the  United  States. 
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Norman  M.  Campbell,  A.M.E.I.C.,  managing  director 
of  the  General  Combustion  Company  of  Canada,  Limited, 
has  made  arrangements,  on  behalf  of  his  company,  with 
T.  H.  Watson  &  Company,  of  Sheffield,  England,  to  build 
and  sell  their  various  electric  furnaces,  which  includes  the 
Canadian  rights  for  the  Greaves-Etchells  type  of  furnace. 
He  has  also  made  arrangements  whereby  the  General 
Combustion  Company  of  Canada,  Limited,  has  taken 
over  the  design  of  the  Electric  Furnace  Construction 
Company  of  Philadelphia. 


New  Chairman  of  Ontario  Provincial  Division 

Lt.-Col.  W.  H.  Magwood,  M.E.LC,  who  has  recently 
been  elected  Chairman  of  the  Ontario  Provincial  Division 
was  born  in  Perth  County,  Ont.,  in  1870  received  his 
engineering  training  under  T.  H.  Wiggings,  C.E.,  and 
F.  D.  McNaughton,  C.E.  After  experience  on  survey 
work  in  Ontario,  including  work  on  the  survey  and 
construction  of  the  Ottawa  and  New  York  Railway,  he 
set    up  [in^  business^  alone,|  specializing    in  municipal 


has  been  an  enthusiastic  worker  for  the  Ontario  Provincial 
Division  since  its  formation,  and  is  assured  of  the 
active  support  of  all  Ontario  members  during  the 
coming  year. 

* 

New  Vice-President 

Henry  Girdlestone  Acres,  M.E.LC,  hydraulic 
engineer  of  the  Hydro-Electric  Power  Commission  of 
Ontario,  was  elected  on  special  nomination,  Vice-President 
of  The  Engineering  Institute  of  Canada  for  1921  and  1922. 

Born  on  May  1st,  1880,  at  Paris,  Ontario,  and  after 
entering  the  School  of  Practical  Science,  Toronto,  he 
graduated  in  1903.  Immediately  after  leaving  college  he 
joined  the  staff  of  the  Elder-Dempster  Steamship  Com- 
pany, as  supernumerary  engineer  on  one  of  their  vessels 
travelling  between  Montreal  and  Liverpool  and,  at  the 
close  of  the  navigation  season,  accepted  a  post  with  the 
Canadian  Niagara  Power  Company,  first  with  the  field 
engineering  staff  and  later  as  assistant  mechanical  engineer. 
In  this  capacity  he  was  in  charge  of  the  installation  of 
units  Nos.  1  and  2,  and  has  the  distinction  of  being  the 
first  engineer  to  bring  up  to  speed  the  first  10,000  h.p. 
unit  ever  installed. 


Lt.-Col.  W.  H.  MAGWOOD,  M.E.I. C. 

engineering.  Later  the  firm  of  Magwood  and  Walker 
was  formed.  Col.  Magwood  becoming  a  member  of  the 
firm  of  Magwood  and  Stedwill  in  1912;  he  had  varied 
experience  in  municipal  and  railway  work,  being 
engaged  in  connection  with  the  construction  of  reinforced 
bridges  and  buildings,  sewage  disposal  works,  etc. 
Joining  the  C.E.F.  in  August  1915  Col.  Magwood 
was  with  the  forces  in  Canada,  England,  and  France 
with  the  77th.,  154th.  and  28th.  Battalions  (Infantry). 
Since  returning  to  Canada  he  has  been  appointed 
town  engineer  for  several  rural  municipalities  in  Eastern 
Ontario  and  is  actively  interested  in  various  sanitation 
and    other    projects    in    this    district.    Col.    Magwood 


HENRY  GIRDLESTONE  ACRES,  M.E.LC. 

Early  in  1905,  Mr.  Acres  joined  the  staff  of  the 
Arizona  Company,  as  assistant  engineer  on  railway  and 
tunnel  work  and  the  design  of  engineering  plant. 

In  the  fall  of  the  same  year,  he  received  a  call  from 
the  late  Cecil  B.  Smith,  at  that  time  chief  engineer  of 
the  newly  formed  Hydro-Electric  Power  Commission  of 
Ontario,  and  since  that  time  Mr.  Acres  has  been  associated 
with  the  Commission,  at  first  in  charge  of  surveys  of 
Ontario  water  powers  and  latterly  as  hydraulic  engineer 
in  responsible  charge  of  the  design  and  construction  of 
many  hydro-electric  plants  in  Ontario,  including  Wasdell 
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Falls.  EuRcnia  Isills.  IIi^îh  Kails,  Niiiij^on.  I^nnncy  Falls, 
llu'  (Jucriist()ii-C'lii|)|)awa  I'owcr  1  )cvfl()i)i)H'iil,  aiul  exten- 
sions of  South  Isiils,  Bi.iî  Chute,  llcaly  Falls  and  The 
Ontario  Power  C'omixuiy. 

During  the  period  of  his  connection  with  the  Commis- 
sion, Mr.  Acres  has  gained  such  knowled^e  as  to  make  him 
the  premier  authority  on  the  water  i^owers  ot  the  Province 
and  on  account  of  the  information  at  his  disjwsal  he  was 
of  ijreat  service  in  connection  with  the  preparation  of 
the  Canadian  case  in  international  controversies  presented 
to  the  International  Joint  Waterways  Commission. 

His  work  in  resix^nsible  charge  of  the  Qucenston- 
Chippawa  Power  Development,  which  is  unique,  not  only 
in  the  magnitude  of  the  scheme  but  also  in  the  original 
and  elTeclive  methods  employed  in  construction,  places 
him  in  the  forefront  of  engineers  in  modern  practice  in 
hydro-electric  work. 

In  Inslitulc  matters  he  has  supported  quietly  and 
effectively  every  movement  to  advance  the  status  of  the 
engineering  profession.  As  a  member  of  the  executive  of 
the  Toronto  Branch  and  of  the  Ontario  Provincial  Divis- 
ion, and  in  his  efforts  to  mobilize  the  engineering  profession 
during  the  late  war,  he  did  a  large  amount  of  work  without 
expectation  of  recognition. 

Mr.  Acres  received  the  degree  of  M.E.  and  E.E., 
Toronto  University,  in  1916.  He  is  a  member  of  the 
American  Society  of  Civil  Engineers  and  of  the  American 
Institute  of  Electrical  Engineers,  the  Phi  Kappa  Pi 
Fraternity  and  the  Engineers'  Club  of  Toronto. 


were  provided  for  the  small  iKxly  of  troops  then  concerned. 
Later,  as  they  advanced  from  this  pcjint  northward  (the 
real  Palestine  advance;  a  broad  gauge  railroad  was  started 
to  follow  the  line  of  advance,  and  construction  was  begun 
on  (illration  plant  to  handle,  at  least,  one  million  gallons 
jX-T  day;  re-inforced  concrete  reservoirs  every  25  miles 
through  the  desert  and  a  12"  weldless  steel  pipe  line 
were  constructed  from  Kantaira  to  a  place  called  Sheikh 
Nuran,  which  is  a  few  miles  short  of  Beersheba,  a  total 
distance  of  200  miles. 

At  each  of  the  storage  points,  previously  mentioned, 
heavy  duty  oil  engine  driven  pumping  machinery  was 
installed  and  eventually  ran  for  23  ^  years  without  break- 
down. The  aggregate  horse  power  of  these  stations  was 
about  3000,  and  these  stations,  together  with  filtration 
plant  and  the  200  miles  of  12"  main,  which  now  stands 
as  an  engineering  monument  to  the  advance  across  the 
Sinai  Desert,  were  carried  out,  run  and  maintained  by 
the  360th  Company  of  the  Royal  Engineers,  commanded 
by  Capt.  Fairhurst.  It  says  much  for  the  loyal  work  of 
the  men  concerned  that  during  the  whole  of  this  time 
there  never  was  a  breakdown  which  caused  the  water 
supply  more  than  forty-seven  minutes  stoppage,  and  this, 
only  once.  The  total  cost  of  this  undertaking  approx- 
imates to  $5,000,000.00  and  will  remain  as  a  permanent 
work  for  the  maintenance  of  the  Palestine  military  rail- 
ways, which  have  now  acquired  historic  fame  as  the  last 
link  to  be  made  up  in  the  over-land  route  from  Cairo 
to  Calais,  which  is  now  an  accomplished  fact. 


r 


BRANCH  NEWS 


Vancouver  Branch 


ZZ! 


J.  N.  Anderson,  A.M.E.I.C.,  Secretary-Treasurer. 

A  meeting  of  the  Vancouver  Branch  was  held  in  the 
Board  of  Trade  Auditoritmi  on  Friday,  25th  February, 
Major  G.  A.  Walkem,  M.E.I.C,  being  in  the  Chair  and 
over  sixty  members  and  visitors  present. 

This  meeting  was  called  as  a  general  meeting,  but 
owing  to  the  number  of  visitors,  including  several  ladies, 
no  business  was  transacted. 

Capt.  T.  W.  Fairhurst,  R.E.  (R.O.),  A.M.E.I.C, 
delivered  a  most  interesting  lecttire,  illustrated  by  lantern 
slides,  his  subject  being  "The  Water  Supply  across  the 
Sinai  Desert  for  the  Palestine  Expeditionary  Force". 

Capt.  Fairhurst  commenced  with  a  geographical 
description  of  the  country  between  Northern  Syria  and 
Western  Egypt,  including  a  graphic  layout  of  the  Suez 
Canal  with  its  stations. 

The  lecturer  went  on  to  describe  the  original  scheme 
for  watering  canal  advance  posts  in  the  early  days  of 
1915  by  means  of  tank  barges  and  tugs.  In  1916, 
following  upon  the  abandormient  of  all  but  one  of  the 
lines  of  advance  towards  the  Turkish  army,  concentration 
began  at  El  Kantaira,  where  water  filtration  and  storage 


Calgary  Branch 

A.  L.  Ford,  M.E.I.C,  Secretary-Treasurer. 

On  Friday,  February  25th,  Professor  John  A.  Allan 
of  the  University  of  Alberta,  addressed  the  Calgary  Branch 
and  their  guests,  the  Mining  and  Metallurgical  Institute, 
Professional  Institute  of  the  Civil  Service,  and  Architects. 
He  spoke  on  "The  Petroleimi  Situation",  and  his  talk, 
very  ably  presented,  was  given  practically  without 
notes,  and  covered  the  ground  most  comprehensively. 

By  way  of  introduction,  a  graph  was  showTi  illustrat- 
ing the  rapid  increase  in  annual  production  of  petroleum 
the  world  over,  with  the  comment  that  consumption, 
particularly  of  the  lighter  constituents,  is  increasing  more 
rapidly  than  production.  Consequently,  the  eyes  of  the 
world  are  turned  toward  new  possible  fields  of  production. 

An  examination  of  the  present  sources  of  petroleum 
shows  that  the  U.  S.  is  producing  62  per  cent  of  the 
world's  supply.  Estimates  based  on  the  present  produc- 
tion curve  and  on  supplies  now  in  sight  indicate  that  the 
United  States  supply  will  be  exhausted  in  17  years. 

The  problem  of  finding  where  oil  exists  is  a  laborious 
one,  and  one  of  the  factors  in  the  correct  and  economical 
solution  of  the  problem  is  a  general  and  detailed  geological 
examination  of  the  coimtry,  accompanied  by  reports, 
maps  and  cross  sections  resulting  from  the  examination. 
Owing  however,  to  the  thick  blanket  of  glacial  drift  over 
great  portions  of  the  province,  the  geologist  is  imable  to 
see  and  examine  the  structure,  and  the  only  way  of 
discovering  the  structure  is  by  use  of  the  drill.  Unfortim- 
ately  the  results  of  drilling  are  seldom  made  available  to 
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public  information.  While  a  requirement  was  at  one 
time  made  that  all  drillers  should  send  samples  of  material 
taken  from  their  wells  properly  labelled  with  depth  etc. 
to  the  Geological  Survey  at  Ottawa,  there  has  been  no 
machinery  for  enforcing  the  rule. 

The  geological  structure  of  Alberta  may  be  likened  to 
a  saucer.  The  strata  that  may  be  expected  to  contain 
oil  rise  at  the  West  until  in  the  inner  foothills  they  appear 
at  the  surface.  Farther  East,  they  are  believed  to  lie 
at  a  great  depth,  and  at  the  Eastern  side  of  the  province, 
at  least  in  certain  places,  they  rise  much  nearer  to  the 
surface. 

About  the  only  field  that  has  been  proven  in  Alberta 
is  that  in  the  neighborhood  of  Okatoks  on  Sheep  river. 
In  1919  it  produced  16,437  barrels  and  in  1920,  11,718 
barrels.  Prospecting  is  going  on  farther  South  in  the 
same  general  geological  structure  as  far  as  Willow  creek. 

Farther  North  on  the  Eastern  side  of  the  province, 
wells  are  being  sunk  near  Monitor,  and  Czar,  South  West 
from  and  near  Irma. 

A  field  West  of  Edmonton  in  the  foothills  has  been 
suggested  which  is  supposed  to  contain  great  quantities 
of  oil.  The  story  originated  with  the  man  who  started 
the  flurry.  He  knows  that  oil  is  there  in  this  district 
and  as  inside  information  it  is  passed  on  to  you.  Some 
years  ago  this  man  knew  a  squaw  quite  intimately.  She 
told  him  that  one  day  he  would  become  very  rich  through 
oil  and  that  the  oil  was  flowing  in  a  great  river  imder  some 
land  he  would  own,  and  she  pointed  out  the  place  to  him. 
For  years  the  saying  lay  dormant  in  his  brain  until  one 
night  he  had  a  dream  and  recalled  the  prophecy.  With 
such  good  authority  for  the  existence  of  a  river  of  oil, 
he  filed  on  the  plot  the  squaw  had  indicated,  and  there 
you  are.    Why  employ  a  geologist  ? 

Farther  North  is  the  lower  Peace  River  field.  This 
is  not  a  large  field  as  the  valley  is  750  feet  deep  and  very 
narrow  at  the  bottom.  In  order  to  avoid  drilling  an 
additional  750  feet,  wells  must  be  located  in  the  bottom 
of  the  valley,  which  is  very  narrow.  Some  wells  have 
had  very  good  indications,  but  in  each  case  gas  and  salt 
water  has  given  great  trouble  and  this  difficulty  has  not 
yet  been  successfully  overcome.  In  the  Peace  River 
block  and  adjoining  territory  in  Alberta  on  the  south 
side  of  the  Peace  river  in  the  foothills  is  the  Pouce  Coupe 
possible  oil  field.  Upwards  of  three  hundred  thousand 
acres  have  already  been  leased,  and  this  area  may  be 
doubled  before  many  weeks. 

Along  the  Athabaska  river.  North  of  Fort  McMurray, 
for  a  distance  of  nearly  one  hundred  miles,  are  exposed 
a  bituminous  sand  formation,  commonly  known  as 
"tar  sands".  The  real  problem  connected  with  this 
deposit  is  one  of  extraction.  No  commercial  process 
has  yet  been  found  which  will  separate  the  sand 
economically,  but  it  is  only  a  matter  of  time  before  this 
extensive  deposit  can  be  utilized. 

In  the  Great  Slave  lake  district,  oil  seepages 
have  been  found  on  the  North  shore  at  Windy  Point  and 
on  the  South  shore  of  the  lake  at  Pine  Point.  The 
geological  formation  is  such  as  to  lead  us  to  believe  that 
quite  a  good  field  may  eventually  develop  when 
transportation  difficulties  have  been  solved. 


The  new  regulations  relative  to  petroleum  in  the 
Northwest  territories  are  far  from  perfect.  Probably 
the  best  clause  is  one  which  makes  it  necessary  to  obtain 
the  consent  of  the  Minister  before  a  lease  can  be  transfer- 
red, as  this  tends  to  prevent  speculative  trading  in  leases. 
On  the  other  hand  restrictions  are  so  great,  in  that  three 
quarters  of  all  ground  staked  is  reserved  by  the  crown, 
that  they  will  discourage  and  possibly  prohibit  outside 
capital.  If  capital  is  not  brought  into  the  country  to 
carry  on  development  it  is  not  available  in  Canada,  and 
development  will  not  progress  as  it  should. 

An  interesting  discussion  followed  the  reading  of 
Professor  Allan's  paper.  In  answer  to  a  question  by 
G.  N.  Houston,  M.E.I.C.,  Chairman  of  the  Branch, 
Professor  Allan  stated  that  when  the  Athabaska  River 
sands  are  heated  the  tar,  runs  leaving  quartz  sand,  the 
formation  being  thus  a  sandstone  with  a  bitimiinous 
binder.  As  regards  excavating  machines  for  the  tar 
sands  no  successful  machine  has  yet  been  found  as  the 
material  is  so  sticky  that  it  adheres  to  the  dipper.  In 
reply  to  a  question  as  to  the  geological  relation  of  natural 
gas  and  oil  it  was  stated  that  the  presence  of  natural  gas 
is  not  in  itself  an  indication  of  the  presence  of  the  heavier 
members  of  the  petroleiun  series,  though  if  "wet",  that 
is,  containing  lighter  members  of  the  series,  the  gas  is  a 
good  indication  of  the  presence  of  oil 


On  March  3rd,  a  largely  attended  general  meeting 
was  held  to  discuss  compensation  of  engineers.  At  this 
meeting  a  report  of  the  Committee  on  Compensation  and 
Classification  was  submitted  by  Major  P.  J.  Jennings, 
O.B.E.,  M.E.I.C.,  Chairman  of  the  Committee. 

At  the  request  of  the  Chairman  of  the  Branch  the 
report  and  schedule  of  the  Manitoba  Committee  was  read, 
followed  by  the  report  of  this  Branch's  Committee. 

One  of  the  important  recommendations  brought  out 
in  the  report  of  the  Branch's  Committee  was  that  recogni- 
tion or  approval  of  the  pledge  which  the  members  of  the 
Manitoba  Branch  are  called  upon  to  sign  should  be 
deferred  until  a  definite  policy  of  action  has  been  decided 
upon,  and  in  this  connection  the  Committee  urged  that 
steps  be  taken  with  a  view  to  expediting  the  report  of 
the  Policy  Committee  of  the  parent  Institute. 

The  recommendations  of  the  Committee  included 
other  clauses  than  the  above,  and  were  put  to  the  meeting, 
clause  by  clause..  Each  clause  afforded  considerably  dis- 
cussion and  it  was  apparent  that  the  report  was  generally 
approved. 

The  Executive  of  the  Branch  has  appointed  a  Publicity 
Committee  to  revise  the  report  for  publication,  and 
to  act  as  a  permanent  committee  on  remuneration  and 
classification. 


On  March  8th,  Professor  G.  M.  Williams,  who,  in 
addition  to  being  an  Associate  Member  of  the  E.I.C.,  and 
the  American  S^iety  of  Civil  Engineers,  is  a  member  of 
the  American  Society  for  Testing  Materials,  and  the 
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American  Coiua-ti'  Society,  and  was  formerly  coiiiiecled 
Willi  the  United  States  Bureau  of  Standards,  addressed  a 
larjje  and  enthusiastic  meeting,  «ivint;  a  paper  entitled, 
"A  I.oj;ical  Scheme  for  Determining  the  Concrete  Making 
Value  of  Available  AfiurcKales,  and  its  Practical  Appli- 
cation to  the  I'rtKluction  of  Concrete  of  rre-deterniincd 
Quality  in  the  Field". 


Savskatchewan  Branch 

/).  .1.  R.  McCanncl,  A.M.E.I.C.,  Secretary-Treasurer. 

The  January  meeting  of  the  Branch  was  held  on 
January  13th  in  connection  with  the  customary  monthly 
dinner  and  was  very  well  attended.  The  members 
noticed  that  the  Paper  and  Library  Committee  had 
arranged  a  short  entertaining  programme  at  the  conclusion 
of  the  dinner,  immediately  preceding  the  meeting.  This 
arrangement  will  be  kept  up  at  all  succeeding  meetings. 

The  Branch  report -"to  the  Annual  Meeting  of  The 
luslitute  was  read  and  with  some  slight  alterations 
adopted.  The  members  will  find  it  printed  in  the  report 
of  the  Annual  Meeting  of  The  Institute  in  The  Journal. 

H.  G.  McVean,  A.M.E.I.C..  was  nominated  to 
represent  the  Branch  at  the  forthcoming  Annual  Meeting 
in  Toronto  and  the  Secretary  advised  that  Messrs. 
D.  A.  R.  McCannel,  A.M.E.I.C,  and  A.  N.  Ball, 
A.M. E. I.e.,  would  likely  attend  also.  These  three 
members  were  instructed  to  take  a  stand  against  the 
increase  in  Institute  fees. 

It  gave  the  Branch  great  pleasure  to  support  the 
suggestion  of  the  Calgary  Branch,  that  the  general 
secretary  make  an  annual  trip  to  Western  Canada, 
preferably  at  the  beginning  of  March. 

A  Branch- Assessment  was  levied  for  1921,  as  follows: 
$5.00  for  members  residing  in  Regina,  $4.00  for  members 
residing  outside  of  Regina,  while  student  members  are 
exempt. 

At  the  conclusion  of  the  business  meeting,  Major 
A.  P.  Linton,  A.M.E.I.C,  read  a  paper  on  "Bridges", 
giving  an  extensive  historical  sketch  of  bridge-building 
and  submitting  valuable  suggestions  regarding  the  design 
of  bridges. 

The  February  meeting  of  the  Branch  took  the  form 
of  an  At  Home,  held  on  February  10th  in  the  spacious 
premises  of  Statt's  Limited,  Regina. 

The  Paper  and  Library  Committee,  under  the  Chair- 
manship of  Colonel  A.  C.  Garner,  M^E.I.C,  had  done 
their  utmost  to  make  this  function  a  success  and  every 
detail  had  been  thoroughly  contemplated. 

Shortly  after  eight  o'clock  the  Reception  Committee, 
consisting  of  members  of  the  Executive  Committee  and 
their  wives,  assembled  on  a  decorated  platform  and 
received  the  members  and  guests  of  the  Branch.  The 
Regina  members  had  invited  all  the  outside  members 
and  their  ladies  and  were  hosts  to  them  during  the  whole 
time  of  their  sojourn  in  the  City. 

A  number  of  outside  members  of  the  Branch  availed 
themselves  of  an  opportunity  to  meet  their  fellow  mem- 
bers at  a  social  evening  and  the  following  could  be  noticed: 


Mr.  and  Mrs.  \V.  H.  Greene  (Moose  Jaw),  Mr.  and  Mrs. 
C.  H.  Davis  (M«K)se  Jaw),  H.  VV.  Crfjsbie  (Yorkton), 
II.  A.  McLean  (M<k)sc  Jaw)  and  J.  R.  C.  Macredie 
(MfKjse  Jaw). 

The  Branch  invited  also  representatives  of  all  other 
academic  professions  (Clinical  Society,  Ass<jc.  of  Architects, 
Ass(x;.  of  Land  Surveyors,  Law  Society),  as  well  as  from 
the  Rotary-,  Kiwanis-,  Canadian  Club,  etc. 

A  very  good  turnout  contributed  largely  to  the  suc- 
cess of  the  evening,  which  l^egan  by  dancing,  interrupted 
frequently  by  solos  Cpiano,  violin,  songs,  recitations,  etc.) 
rendered  by  Branch  members  and  other  local  artists. 
At  eleven  o'clock  supper  was  served  and  over  one  hundred 
sat  down  at  the  beautifully  decorated  tables,  while  the 
orchestra  rendered  a  numlx'r  of  selections.    After  supper 

the  programme  was  resumed  and  kept  up  until  a  late  hour. 

* 

The  Branch  has  decided  to  hold  the  Western  Profes- 
sional Meeting  for  1921  during  the  latter  part  of  July  in 
Saskatoon.  All  Western  Branches  have  promised  their 
most  hearty  support,  both  in  attendance  and  paper- 
programme  and  just  while  writing  this  report  a  telegram 
was  received  from  the  general  secretary  advising  that  the 
Parent  Council  endorses  the  Professional  Meeting. 

Our  Branch  expects  in  the  near  future,  especially 
from  the  Winnipeg  and  the  two  Alberta  Branches,  an 
outline  of  sessions,  which  they  wish  taken  up.  A  session 
on  "Concrete  in  Akali  Soils"  has  already  been  decided  on, 
at  which  the  extremely  interesting  and  important  results 
of  the  experiments  conducted  by  the  Concrete  Committee 
of  the  Branch  (headquarters  Saskatoon)  will  be  presented 
by  Professors  C.  J.  Mackenzie,  M.E.I.C.,  and  G.  M. 
Williams,  A.M.E.I.C. 

The  Executive  Committee  of  the  Branch  hopes  that 
a  large  number  of  Branch  members  will  attend  and  invites 
contributions  to  the  paper-programme  and  suggestions  in 
this  connection. 


Retires  from  Secretaryship 

J.  N.  de  Stein,  M.E.I.C.,  who  has,  almost  since 
the  inception  of  the  Saskatchewan  Branch,  originally 
"Regina,"  been  the  Branch's  efficient  and  enthusiastic 
Secretary,  has  recently  turned  over  the  reins  of  office 
to  D.  A.  R.  McCannel,  A.M.E.I.C. 

Mr.  de  Stein  has  always  been  in  the  forefront  of  all 
movements  calculated  to  benefit  the  engineering  profes- 
sion. As  Secretary  of  the  Branch  and  Associate  Editor  of 
The  Journal,  hiis  name  is  known  throughout  Canada  as 
one  who  has  taken  a  leading  part  in  the  activities  of 
The  Institute.  The  second  general  professional  meeting 
of  The  Institute  held  at  Saskatoon,  owed  a  great  deal  of 
its  success  to  the  imtiring  efforts  of  Mr.  de  Stein.  It  will 
be  recalled  that  on  that  occasion  his  speech  in  response 
to  the  toast  to  the  ladies  was  a  gem  of  purest  ray  serene. 

His  excellent  work  for  the  profession  will  always  be 
appreciated  and  in  retiring  from  the  Secretaryship  he 
will  be  missed,  not  only  by  the  Branch  but  by  his  associates 
on  The  Journal  and  by  The  Institute  at  large. 

Mr.  de  Stein  was  bom  at  Petrograd,  Russia,  on 
August  28th,  1880,  and  after  receiving  seven  and  a  half 
.years  imiversity  training  on  the  continent,  occupied  the 
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position  of  assistant  professor  for  five  years.  In  1905 
he  came  to  Canada,  starting  with  the  Grand  Trunk 
Pacific  on  prairie  construction  and  later  in  British 
Columbia.     In    1908   he   became   resident   engineer   on 


J.  N.  de  STEIN,  M.E.I.C. 

maintenance  in  Manitoba.  Two  years  ago  Mr.  de  Stein 
became  associated  with  the  Parsons  Engineering  Com- 
pany, with  which  company  he  now  holds  the  position  of 
manager.  He  is  also  a  member  of  the  firm,  Western 
Drafting  and  Blueprinting  Company. 

* 

The  Fourth  Annual  Meeting  of  the  Saskatchewan 
Branch  of  The  Engineering  Institute  of  Canada  was  held 
at  the  Kitchener  Hotel,  Regina,  at  8  P.M.  March  8th. 
The  business  session  was  preceded  by  a  dinner  at  6.30, 
after  which  a  short  musical  programme  was  given,  which 
was  much  appreciated  by  the  members  present.  The 
Annual  Meeting  was  so  arranged  as  to  follow  the  Annual 
Meeting  of  the  Saskatchewan  Land  Surveyors  Association, 
to  which  several  of  our  members  belong.  By  combining 
the  dates,  it  was  possible  to  secure  a  better  attendance 
of  the  out  of  town  members. 

The  business  of  the  meeting  consisted  chiefly  of  the 
annual  reports  of  our  standing  committees  of  the  Branch, 
and  of  these  reports  special  mention  is  due  to  the  report 
of  the  committee  on  the  "Investigation  of  Alkali  Ground 
Water  on  Concrete".  This  committee,  under  the  able 
chairmanship  of  Professor  C.  J.  Mackenzie,  M.E.I.C, 
of  the  Saskatchewan  University,  carried  out  considerable 
further  investigation  into  this  important  question  during 
the  past  year. 

The  test  blocks  of  concrete,  which  were  placed  in 
various  localities  during  1919,  were  inspected  during  the 
past  season  and  re-set  in  a  different  manner,  in  some 


cases,  further  to  investigate  other  features  of  this  question 
during  the  current  year.  A  great  deal  of  laboratory  work 
was  carried  out  and  much  valuable  information  was 
received.  From  the  report  of  the  committee,  the  following 
are  a  few  of  the  deductions  made  as  a  result  of  their 
investigations  to  date. 

First  —  The  idea  that  concrete,  if  well  made,  is  safe 
from  alkali  action  can  forever  be  dismissed. 

Second  —  The  poorer  the  quality  of  the  concrete  the 
greater  the  action  of  the  alkali,  while  for  ground  water 
with  strength  up  to  1  %  of  alkali,  a  concrete  can  be  made 
to  withstand  alkali  action  for  a  period  of  at  least  one  year. 

Third  —  The  character  of  the  ground  water  may  vary 
greatly  within  a  very  short  distance  and  often  what  may 
be  taken  to  be  similar  conditions  upon  exposure  are  really 
widely  different. 

Fourth  —  Within  a  short  radius  examples  were  foimd 
where  the  concentration  varied  from  one  to  5.14%.  This 
concentration  was  variable  throughout  the  year,  maximum 
variation  being  found  as  high  as  300%.  Generally  the 
concentrations  were  lowest  in  the  spring  and  increased 
with  the  hot  weather  until  fall. 

The  financial  statement  submitted  by  the  Auditors 
showed  the  Branch  to  be  in  the  best  condition  since  its 
inauguration  with  a  cash  balance  of  over  $300.00. 
Following  the  reports  of  the  standing  committees,  the 
Scrutineers'  report  on  the  elections  for  the  ensuing  year 
were  received.    The  election  results  being  as  follows: — 

Chairman  —  W.  R.  Warren,  A.M.E.I.C.,  chief  engineer 
Saskatchewan  Telephones,  Regina. 

Vice-Chairman  —  J.  R.  C.  Macredie,  M.E.I.C,  district 
engineer  C.P.R.,  Moose  Jaw. 

Secretary-Treasurer  —  D.  A.  R.  McCannel,  A.M.E.I.C, 
city  engineer,  Regina. 

Executive  Committee  —  Two  Years. 

Prof.  C  J.  Mackenzie,  M.E.I.C,  University  of  Saskat- 
chewan, Saskatoon. 

W.  H.  Greene,  A.M.E.I.C,  city  engineer,  Moose  Jaw. 

J.  W.  Calder,  A.M.E.I.C,  city  engineer,  Swift  Current. 

Executive  Com,mittee  —  One   Year. 

H.  Mclvor  Weir,  M.E.I.C,  asst.  city  engineer,  Saskatoon. 

C  W.  Dill,  M.E.I.C,  provincial  superintendent  of  high- 
ways, Regina. 

A.  J.  McPherson,  A.M.E.I.C,  chairman,  Sask.  Water 
Supply  Commission,  Regina. 

Nominating  Committee. 

L.  A.  Thornton,  M.E.I.C,  city  commissioner,  Regina 
(Convenor). 

M.  A.  Sinclair,  A.M.E.I.C,  engineer's  department,  Moose 
Jaw. 

Prof.  A.  R.  Greig,  M.E.I.C,  University  of  Saskatchewan, 
Saskatoon. 

M.  B.  Weekes,  M.E.I.C,  provincial  director  of  surveys, 
Regina. 

E.  H.  Phillips,  A.M.E.I.C,  Saskatoon. 

A  hearty  vote  of  thanks  was  extended  to  the  retiring 
Secretary-Treasurer,  J.  N.  deStein,  M.E.I.C,  who  had 
held  this  office  since  the  Branch  was  organized. 

Following  the  business  of  the  evening,  a  very  interest- 
ing and  instructive  paper  on  "Sanitary  and  Decorative 
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Tiles"  was  presented  by  M.  I-.  Moyer,  Affiliate  of  the 
Branch  and  in  connection  witli  the  pajx-r  a  larj^e  and 
varied  exliihit  of  I  lie  Saskalcliewan  Clay  PrtKlucts  was 
displayed,  havini;  been  loaiu'd  for  the  (K'casion  by  the 
Saskatchewan  liureau  of  Industry. 

VVeslcrn  Professloniil  Mootlnft 

The  details  are  now  under  way  for  the  Western 
Professional  Meeting  for  the  four  Western  Provinces, 
which  is  to  be  held  in  Saskatcxin,  Saskatchewan,  this 
summer.  It  is  hojx'd  that  further  details  concerning 
papers  and  the  date  of  the  meeting  will  be  available 
in  the  near  future  and  the  co-ojx-ration  of  the  Western 
Members  is  earnesth'  solicited  to  insure  that  this  sum- 
mer's meeting  may  be  bigger  and  better  than  ever. 

New  Secretary 

D.  A.  R.  McCannel,  A.M.E.I.C,  who  has  been 
elected  Secretary  of  the  Saskatchewan  Branch,  was 
born  at  Burgo>Tie,  Ont.,  in  1890,  and  was  educated  at 
Queen's  Ihiiversity,  graduating  as  Bachelor  of  Science 
and  Civil  Engineering  in  1914.  Mr.  McCannel's  expe- 
rience has  been  principally  on  municipal  work  practically 
in  connection  with  drainage,  etc.;  he  has  been  connected 
with  the  city  engineering  department  of  the  City  ot 
Regina  since  1912,  and  is  now  city  engineer. 


Winnipeg  Branch 

Geo  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

On  the  2nd.  February,  1921,  at  a  meeting  held  in 
the  Engineering  Buildings,  Manitoba  University,  J.  G. 
Legrand,  M.E.I.C.,  in  the  chair,  a  paper  was  read  entitled 
"Publicity"  by  James  Quail,  M.E.I.C. 

The  object  as  stated  was  to  interest  the  Branch  in 
publicity,  generally,  defined  as  the  state  of  being  public, 
and  to  interest  particularly  in  the  processes  of  the  devel- 
opment and  the  reaction  of  the  public  to  the  state. 

The  subject  was  shown  to  subdivide  itself  naturally 
under  the  headings  of  Directed  and  Undirected  Publicity. 
Directed  publicity  was  presented  in  detail  under  the 
headings  of  Advertising,  Press  Bureau  Work  and  Propa- 
ganda. The  matter  of  Undirected  Publicity  was  touched 
upon. 

Advertising  was  defined  as  being  those  obvious 
methods  of  publicity  designed  to  sell  service  or  commod- 
ities. The  consideration  of  the  historical  development  of 
advertising,  the  effect  of  advertising  in  speeding  up  world 
development,  the  place  of  advertising  in  to-day's  mer- 
chandising activities  was  followed  by  a  consideration  of  a 
particular  advertising  campaign.  Attention  was  drawn 
to  the  defenses  of  the  consumer  that  limited  the  effect 
of  advertising.  It  was  shown  that  successful  advertising 
depended  for  its  success  on  the  degree  to  which  it  demon- 
strated a  service  as  being  fundamental  to  the  commodity 
advertised. 

Press  Bureau  Work  was  said  to  be  a  direct  result  of 
advertising;  advertising  having  created  sufficient  public 
interest  in  the  commodity  the  advertising  mediums  wel- 


cf)med  as  news  scmi-edilorial  articles  written  with  the 
commodity  as  the  centre  of  interest. 

Prr)i)aganda  was  defined  as  publicity  with  the  object 
of  developing  a  dfKtrine  or  Ix-lief.  Propaganda  to  be 
successful  must  demonstrate  that  a  real  service  or  advan- 
tage results  from  the  adf)ption  of  the  lx.-lief.  An  example 
of  a  successful  campaign  of  propaganda  was  given. 

It  was  pointed  out  that  mutual  advantage  results 
from  all  forms  of  publicity  when  the  basis  of  the  campaign 
is  truth;  that  in  the  case  of  the  producer  the  planning 
and  development  of  the  campaign  crystalizes  his  plans 
and  provides  a  continuous  urge  to  service. 

An  active  discussion  of  the  methods  that  might  be 
used  to  provide  the  engineering  profession  with  publicity 
followed. 

* 

On  the  3rd.  March  at  the  regular  meeting  of  the 
Branch  held  in  the  University  Buildings,  Winnipeg, 
W.  M.  Scott,  M.E.I.C,  in  the  Chair,  a  paper  was  read  by 
E.  V.  Caton,  M.E.I.C,  entitled:  "The  Use  of  Electric 
Power  for  Domestic  Heating". 

In  the  preface  the  paper  stated  that  the  object  of 
the  paper  was  not  to  announce  any  new  discoveries  but 
to  present  in  concrete  form  the  information  already 
available  on  the  subject,  together  with  such  data  as  was 
available,  and  to  discuss  the  matter  from  an  economic 
point  of  view. 

It  was  stated  that  the  subject  of  electrical  heating 
of  dwelling  houses  was  nothing  new;  it  had  been  the 
subject  of  judicial  investigation  and  that  statements  had 
been  made  by  well  known  authorities  on  the  matter  in 
Canada.  The  subject  was  approached  from  the  view- 
point of,  not  whether  it  was  possible  to  heat  houses 
electrically  which  were  specially  favorably  situated  in 
respect  to  the  supply  of  power  or  for  houses  where  the 
owner  was  willing  to  set  aside  all  question  of  cost,  but 
whether  it  was  feasible  to  supply  electrical  power  for 
heating  on  the  same  basis  as  power  is  now  supplied  for 
light  and  other  domestic  uses. 

A  large  attendance  was  present  and  an  energetic 

discussion  took  place. 

* 

On  17th.  March,  at  the  regular  meeting  held  in  the 
University  Buildings,  W.  M.  Scott,  M.E.I.C,  in  the  chair, 
a  paper  was  given  by  G.  R.  Pratt,  A.M.E.I.C,  entitled 
"House  Heating  in  Western  Canada". 

Mr.  Pratt  discussed  the  various  methods  at  present 
in  use  for  heating  houses,  pointing  out  the  advantages 
or  otherwise  of  the  different  systerns.  He  also  considered 
the  different  classes  of  fuel  available,  including  electric 
power.  He  pointed  out  the  necessity  for  a  much  more 
careful  study  being  made  of  the  efficiency^  of  fuel  com- 
bustion for  heating  purposes  and  the  large  scope  there 
was  for  improvement  over  present  day  practice.  He 
described  an  arrangement  of  house  furnace  which  he  had 
designed  and  had  operated  successfully,  consisting  of 
di\iding  the  fire  box  by  a  brick  arch,  and  illustrated  by 
a  diagram  the  effect  this  arch  had  upon  combustion  of 
the  furnace  and  how  it  was  specially  adapted  for  using 
Western  coal.  He  also  dealt  with  the  question  of  electric 
heating,  suggesting  that  this  might  be  used  during  off 
peak  periods  as  a  supplement  to  coal  heating. 
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A  very  live  discussion  took  place,  in  which  many  of 
the  members  participated. 

Among  the  business  transacted  at  the  meeting  was 
the  appointment  of  James  Quail,  A.M.E.I.C.,  as  publicity 
representative  for  the  Branch,  with  the  idea  of  getting 
more  publicity  of  the  meetings  and  activities  of  the 
Branch  in  the  local  papers. 

Professor  Fetherstonhaugh  of  the  University  of 
Manitoba  invited  the  members  to  be  present  at  two 
lectures  given  by  A.  V.  White,  consulting  engineer,  the 
Commission  of  Conservation,  on  "Canada's  Fuel  Prob- 
lem" and  "Canada's  Water  Power  Heritage".  These 
lectures  are  to  be  given  before  the  University  of  Manitoba 
on  21st.  March  and  22nd.  March.  An  invitation  was 
also  given  to  the  members  to  attend  a  dinner  given  by 
the  Engineering  Society  of  Manitoba  University  on  1st. 

April. 

* 

Local  News 

The  re-inforced  concrete  bridge  being  built  across 
the  Assiniboine  River  by  the  City  of  Winnipeg,  W.  P. 
Brereton,  M.E.I.C.,  being  engineer  in  charge,  is  progress- 
ing rapidly.  All  the  footings  have  now  been  placed  to 
rock  and  it  is  expected  that  the  superstructure  will  be 
commenced  immediately  after  the  spring  flood. 

* 

The  power  was  turned  on  the  extension  of  the 
Manitoba  Power  Commission  lines  between  Oakville  and 
Carman  on  18th.  March.  It  is  expected  that  the  line 
will  be  completed  to  Morden  in  the  near  future.  This 
line  taps  off  the  Portage  la  Prairie  transmission  line  at 
Oakville  and  when  completed  will  serve  the  following 
towns:  Oakville,  Elm  Creek,  Carman,  Jordan,  Morden 
and  Rowland.  The  Commission  have  recently  completed 
the  installation  of  two  plants  at  Mirmedosa  and  Virden; 
both  of  these  plants  are  operated  by  semi-diesel  engines 
and  are  designed  so  that  they  can  be  made  part  of  a 
general  provincial  distribution  system. 

* 

Work  on  the  City  of  Winnipeg's  Hydro-Electric 
extension  is  progressing  favourably.  Two  of  the  7000 
H.P.  water  turbines  have  been  delivered  and  it  is 
expected  that  the  complete  extension  will  be  finished 
for  use  in  the  coming  fall.  This  will  increase  the  present 
plant  by  21,000  H.P.,  making  a  total  available  capacity 
of  69,000  H.P.  The  new  transmission  line  is  practically 
completed  and  it  is  hoped  to  get  same  in  service  early 
in  June. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C.,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  Border  Cities 
Branch  was  held  in  the  office  of  the  Dept.  of  Public  Works, 
Friday  evening,  March  Uth. 

Engineering  legislation  was  discussed  at  some  length 
with  a  view  to  getting  in  touch  with  the  members  of  the 
Ontario  Legislature  in  this  district  to  support  the  Bill. 
H.  B.  R.  Craig,  M.E.LC,  and  J.  J.  Newman.  M.E.I.C, 


reported  the  work  that  had  already  been  done  and  the 
results  of  interviews  with  several  members  of  the  Leg- 
islature which  were  very  encouraging. 

Points  of  policy  were  also  touched  upon.  The  Branch 
wished  to  place  itself  on  record  in  censuring  one  of  its 
members  for  acting  in  what  was  considered  a  very  non- 
professional manner.  Discussion  ensued  as  to  whether 
the  member's  name  be  made  known.  The  Chairman 
ruled  that  it  should  —  where  upon  a  handsome  clock 
was  presented  to  Mr.  and  Mrs.  J.  E.  Porter  by  W.  J. 
Forbes-Mitchell,  A.M.E.LC,  and  J.  J.  Newman,  M.E.I.C, 
on  behalf  of  the  Branch,  the  offence  being  that  the 
Secretary  had  taken  the  marriage  vows  without,  first 
having  gained  the  sanction  of  the  Border  Cities  Branch 
of  The  Engineering  Institute  of  Canada. 

Niagara  Peninsula  Branch 

Rex.  P.  Johnson,  A.M.E.LC,  Secretary-Treasurer. 
G.  R.  Taylor,  Branch  News  Editor 

On  February  24th.  a  dinner  was  held  at  the  Welland 
House,  St.  Catharines.  After  dinner,  E.  L.  Cousins, 
A.M.E.LC,  chief  engineer  of  the  Toronto  Harbour 
Commission,  gave  a  very  interesting  address,  illustrated 
with  views,  on  the  work  of  the  Harbour  Commission. 
It  is  unnecessary  to  give  here  any  details  of  the  address, 
as  it  is  covered  by  the  paper  published  in  the  March 
number  of  The  Journal.  The  Branch  greatly  appreciated 
Mr.  Cousins'  kindness  in  coming  across  to  give  this 
address. 

The  General  Meeting  of  the  Branch  was  held  at  the 
Thorold  Engineers  Club  on  March  10th.  for  the  purpose 
of  discussing  and  ratifying,  or  otherwise,  the  Bill  which 
it  is  proposed  to  bring  before  the  Ontario  Legislature 
at  the  present  session. 

F.  E.  Stems,  A.M.E.LC,  Chairman  of  the  Branch 
Legislation  Committee,  reported  that  a  careful  analysis 
had  been  made  of  the  Bill,  and  that  it  was  recommended 
that  the  Bill  should  be  endorsed,  with  provision  that  the 
Bill  should  be  made  to  apply  to  all  qualified  engineers. 
Certain  changes  in  phraseology  were  also  recommended. 

R.  R.  Stevenson,  of  the  Advisory  Conference  Com- 
mittee, who  had  come  over  for  the  meeting,  explained  the 
present  status  of  the  Bill,  and  also  amendments  that  were 
to  be  incorporated. 

T.  L.  Crossley,  A.M.E.LC,  of  the  Chemical  Associa- 
tion, explained  that  the  Bill  had  received  the  endorsation 
of  the  Provincial  Chemists,  and  that  they  were  organizing 
a  Provincial  Division,  with  the  object  of  supporting  the 
Bill. 

After  an  interesting  discussion,  in  which  Mr. 
Stevenson  further  elucidated  various  points  in  the  Bill, 
Mr.  Sterns  moved  and  Mr.  Harcourt  seconded  the  follow- 
ing resolution: 

That  the  Branch  adopt  the  report  of  the  Branch 
Legislation  Committee,  \vith  the  exception  of  the  clause 
which  recommends  the  application  of  the  Bill  to  all 
engineers,  and  with  the  addition  of  the  following  clause 
in  the  Bill:— 
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"This  lîill  sli.ill  not  be  construed  to  mean  that  only 
Clïiefs  of  the  iMiKincfiiii^;  Ornaiiizalioii  and  Consulting 
I'jiKinoeis  siiail  be  eh^ible  lor  reKislralion,"  —  the 
motion  carried  unanimously. 


D.  T.  Black,  A.M.E.I.C.,  city  engineer  of  Niagara 
Falls,  Ontario,  has  been  api'ioinli'd  city  euKineer  at  (ialt, 
and  leaves  to  take  uj)  his  new  duties  on  the  first  of  April. 

Members  of  the  Branch  will  be  very  sorry  to  loose 
Mr.  Black,  who  has  always  taken  an  active  part  in 
Institute  affairs  in  this  district.  Mr.  Black  is  quite 
an  old  resident  of  the  Peninsula,  as  he  has  been  8  years 
in  Welland  and  2  years  in  the  Falls. 

We  understand  that  Mr.  Black  and  other  engineers 
in  the  district  to  which  he  is  moving,  contemplate  endeav- 
ouring to  form  a  Branch  of  The  Inalilulc  in  that  district, 
and  we  are  sure  that  all  members  wish  him  every  success. 


Toronto  Branch 

//.  A.  Goldman,  A.M.E.I.C.,  Secretary-Treasurer. 

Feb.  24th — New  Methods  of  Proportioning  Concrete  Mixtures 

At  this  meeting  of  the  Branch  R.  B.  Young, 
A.M.E.I.C.,  described  the  experimental  basis  of  New 
Theories  of  Proportioning  Concrete  and  T.  V.  McCarthy, 
A.M.E.I.C.,  explained  the  methods  found  satisfactory  in 
field  operations  connected  with  same.  There  were  a 
number  of  slides  shown  to  illustrate  both  theory  and 
practice. 

Mr.  Young  said  that  the  basis  of  the  new  theory  was 
the  idea  of  proportioning  concrete  so  as  to  develop  a 
certain  desired  minimum  strength  in  a  specified  time. 
This  he  considered  to  be  more  logical  than  the  specifying 
of  a  certain  mixture  because  any  results  obtained  by  the 
use  of  a  certain  mix  would  depend  on  the  variable 
conditions,  consistency,  materials  used  and  methods  of 
mixing  and  placing.  As  consistency  was  considered  to  be 
a  more  important  feature  than  strength,  the  attempt  had 
been  made  to  proportion  concrete  not  only  for  a  given 
strength  but  for  a  given  consistency. 

Mr.  McCarthy  explained  the  methods  used  in  apply- 
ing these  new  theories  on  the  construction  of  the  Hydro- 
Electric  Power  Commission's  Power  Plant  at  Cameron's 
Falls  on  the  Nipigon  River  where  35,000  cu.  yds.  of 
concrete  had  been  placed. 

Messrs.  A.  T.  C.  McMaster,  M.E.I.C.,  Wm.  Gore, 
M.E.I.C,  C.  R.  Young,  M.E.I.C,  A.  W.  Connor, 
A.M.E.I.C.,  J.  M.  Oxley,  A.M.E.I.C,  A.  H.  S.  Adams, 
G.  A.  McCarthy,  M.E.I.C.  and  Prof.  Peter  Gillespie, 
M.E.I.C,  took  part  in  the  discussion  which  followed. 

March  3rd — Ice  Formation  and  its  Prevention 

There  was  a  joint  meeting  of  the  Toronto  Branch 
E.I.C.  and  the  Toronto  Section  A.I.E.E.,  at  which 
John  Murphy,  M.E.I.C,  of  Ottawa,  electrical  engineer 
of  the  Dept.  of  Railways  and  Canals,  gave  a  most 
interesting  and  thorough  review  of  investigations  into 
the  methods  for  the  prevention  of  the  formation  of  ice 
in  hydro-electric  practice. 


GEO.  T.  CLARK,  A.M.E.I.C. 
Chairman  Reception  Committee,  Annual  General  Meeting,  1921 

He  gave  a  brief  historical  review  of  outstanding 
events  which  marked  the  progress  of  the  electrical 
industry  and  also  traced  the  various  efforts  to  combat 
the  ice  troubles  which  all  plants  have.  He  expressed 
the  opinion  that  it  was  possible  to  prevent  ice  from 
adhering  to  valves,  gates,  runners,  etc.,  by  the  employ- 
ment of  a  small  amount  of  heat  and  even  to  prevent  ice 
from  forming  in  a  stream.  Results  have  shown  that  ice 
will  not  cling  to  metal  if  the  metal  is  a  fraction  of  a 
degree  above  freezing  point. 

There  were  a  number  of  slides  shown  to  illustrate 
the  ice  troubles  with  which  plants  have  to  contend. 
An  interesting  series  of  moving  pictures  of  an  experiment 
were  shown  to  illustrate  the  formation  of  frazil  and 
anchor  ice.  2  gallon  and  5  gallon  bottles  of  water  had 
been  placed  in  a  refrigerator  and  on  removal  showed  no 
sign  of  ice  in  the  bottles,  but  any  cold  iron  rod  or  rope 
inserted  in  the  bottles  was  the  nucleus  of  an  ice  formation 
around  same  —  the  greater  the  agitation  the  larger  was 
the  amount  of  ice  so  formed. 

March  10th — Legislation 

The  first  part  of  the  evening  was  devoted  to  the 
receiving  of  a  report  from  Messrs.  Willis  Chipman, 
M.E.I.C.,  and  F.  R.  Ewart,  Chairman  Toronto  Section 
A.I.E.E.,  Members  of  the  Advisory  Conference  Com- 
mittee, on  the  question  of  Legislation.  According  to  the 
report  the  Bill  already  presented  to  the  Branch  with  a 
few  amendments  had  been  submitted  to  the  Legislature. 
A  plan  of  action  in  connection  with  this  matter  was 
decided  on  and  members  were  asked  to  co-operate  and 
to  give  this  Bill  their  heartiest  support. 


276 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


T.  D.  MYLREA,  A.M.E.I.C. 

Chairman  Structural  Engineering  Sectional  Meeting, 
Annual  General  Meeting,  1921 


T.  M.  Jones,  A.M.E.I.C,  showed  a  series  of  lantern 
slides  illustrating  the  different  types  of  centrifugal 
pumps.  A.  T.  Clark  then  briefly  dealt  with  a  few  points 
connected  with  the  theory  and  design  of  centrifugal 
pumps. 


Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

In  a  recent  address  given  by  W.  G.  Gordon  before 
Peterborough  Branch,  he  emphasized  that  the  electric 
locomotive  has  secured  remarkable  results  in  heavy 
mountain  railroading.  R.  Beeuwkes,  the  electrical  engineer 
of  the  Chicago,  Milwaukee  &  St.  Paul  Railway  Company, 
has  recently  stated  —  "In  no  respect  have  the  results  of 
the  electrification  failed  to  equal  the  expectations  of  the 
railway  organization,  and  in  most  respects  these  expect- 
ations have  been  far  exceeded.  The  extent  of  the 
electrification  is  such  as  to  leave  no  doubt  as  to  the 
practicability  of  indefinite  expansion  with  an  insurance 
of  increased  reliability  and  safety  and  a  marked  and 
determinable  increase  in  capacity.  Items  of  operating 
expense  dependent  on  whether  steam  or  electricity  is 
used  as  a  motor  power,  we  have  found  by  experience  and 
estimates  to  be  so  reduced  and  the  benefits  indirectly 
obtained  to  be  so  great  as  to  render  justifiable,  even  with 
the  increased  investment  charges,  the  serious  considera- 
tion of  indefinite  extension  of  electrification,  even  for 
lighter  grades." 

A  Commission  of  French  engineers  recently  made  a 
very  thorough  investigation  of  electrically  operated  rail- 
roads in  the  United  States  and  their  conclusions  are 
summed  up  by  the  Secretary  of  the  Commission:  —  "On 
account  of  the  remarkable  results  obtained  by  the  Chicago, 
Milwaukee  and  St.  Paul  Ry.  with  3000  volts  direct  current, 
the  writer  does  not  hesitate  to  conclude  formally  in  favour 
of  the  adoption  of  this  system,  and  he  believes  it  to  be 
actually  the  only  system  suitable  for  the  electrification 
of  heavy  traction  lines." 


R.  W.  DOWNIE,  S.E.I.C. 
President  Engineering  Society,  University  of  Toronto 


The  regular  meeting  of  the  Branch,  on  Feb.  24th.  was 
addressed  by  Alex.  J.  Grant,  M.E.I.C,  of  St.  Catharines, 
chief  engineer  of  the  Welland  Ship  Canal. 

Mr.  Grant  described  the  location  and  construction  of 
the  «canal  and  gave  a  short  history  of  its  predecessors. 
The  paper  was  illustrated  with  many  lantern  slides, 
showing  the  methods  of  construction  used  in  this  great 
work. 

The  regular  meeting  on  Mar.  10th.  was  addressed  by 
Clayton  D.  Dean,  A.M.E.I.C,  of  Toronto,  who  read  a 
paper  on  "Oil  Refining  Practice".  Moving  pictures  of 
the  Imperial  Oil  Refinery  at  Sarnia  were  used  to  illustrate 
his  remarks. 

At  this  meeting  a  motion  to  amend  the  Branch 
By-laws,  so  as  to  allow  Juniors  to  vote  and  hold  office, 
except  that  of  Chairman,  was  received  and  a  letter  ballot 
will  be  taken. 

A  Nominating  Committee  composed  of  the  following 
was  appointed  to  nominate  the  candidates  for  the  coming 
Branch  elections:  Messrs.  R.  B.  Rogers,  M.E.I.C,  R.  H. 
Parsons,  M.E.I.C,  and  C  E.  Sisson,  M.E.I.C 
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Klnjisfo"   Branch 

11'.    /'.    Wilijiir,    U./v./.C,  Secntary-Treaaurer. 

During  llu'  prosoiit  year  tlu-  Kingston  Branch  has 
ht'ki  hi-inontlily  niei'tiiiKS,  for  wliicli  programmes  were 
arranned,  and  a  number  of  sjx'cial  meetings,  occasioned 
by  the  business  of  the  Branch. 

The  attendance  in  all  cases  has  been  of  a^ high  average, 
and  the  inleresl  evidenced  by  the  Student  and  Junior 
meml)ers  lias  given   the  Executive  a   valuable  suj^port. 

In  January,  H.  W.  Nicholl,  educational  director  of 
the  (loodyear  Tire  Company,  gave  an  illustrated  lecture, 
tracing  the  rubber  tire  from  tree  to  scrap.  He  treated 
his  subject  in  a  manner  that  was  both  entertaining  and 
instructive. 

On  Saturday  February  5th,  Colonel  H.  C.  Boyden 
of  the  Portland  Cement  Association,  read  a  paper  on 
"Recent  Developments  in  Concrete".  He  outlined  the 
salient  points  of  recent  research,  and  deduced  therefrom, 
without  a  redundant  phrase,  modifications  that  should 
obtain  in  Concrete  Specifications. 

On  the  eighth  of  February,  W.  P.  Dobson,  M.E.I.C, 
research  engineer  of  the  Ontario  Hydro-Electric  Power 
Commission,  demonstrated,  in  a  very  interesting  paper, 
the  design  and  operation  of  high  tension  transmission 
lines. 

The  subject,  to  those  who  knew  of  such  things  only 
through  seeing  the  poles  and  wires,  sounded  a  bit  danger- 
ous, but  Mr.  Dobson  presented  his  theories  in  such 
logical  sequence,  that  he  impressed  and  delighted  a 
gathering  of  all  branches  of  the  profession  of  engineering. 

On  the  15th  of  February,  W.  H.  Winterrowd, 
A. M.E.I.C,  gave  an  illustrated  lecture  on  Snow  Fighting. 

He  explained  the  development  of  the  present 
mechanical  plant,  from  its  earliest  days,  commenting 
in  humorous  vein  on  the  successes  and  failures  of  the 
various  efforts  of  designers. 

His  slides  of  ploughs  in  operation,  and  his  recital  of 
the  experiences  of  the  operating  crews  raised  enthusiastic 
applause. 

On  Tuesday  March  15th,  Professor  L.  V.  King, 
Professor  of  Physics  of  McGill  University,  read  a  paper 
on  "Fog  Signalling". 

His  explanation  of  the  investigations  of  sound  travel 
and  detection,  as  carried  out  at  the  Experimental  Station 
at  Father  Point,  made  a  highly  technical  subject  a  ven,- 
popular  lecture. 

At  a  recent  meeting  of  the  Branch,  provision  was 
made  for  annual  prizes  for  papers  contributed  by  the 
Student  and  Junior  members  of  the  Kingston  Branch. 

In  order  to  give  the  widest  possible  latitude  in  choice 
of  subject,  the  only  condition  imposed  was,  that  the  paper 
should  concern  some  branch  of  engineering  as  covered  by 
the  Calendar  of  the  Faculty  of  Applied  Science  of 
Queen's  University,  or  the  course  of  the  Royal  Military 
College. 

The  Kingston  Branch  proposes  to  dine  at  the 
Frontenac  Club  on  Tuesday,  April  the  fifth,  at  8  p.m. 

The  Entertainment  Committee  has  on  hand  the 
preparation  of  a  choice  evening.     Ginger  ale  and  "Horses 


Necks"  will  flow  like  water.  Only  those  who  insist, 
will  be  allowed  to  speak  and  ambulances  will  be 
in  attendance  for  visiting  brothers. 

The  Kingston  Firanch  now  submits  its  apf>logies  for 
its  long  silence  and  its  cheerful  assurance  that  the  next 

one  may  be  just  as  k)ng. 

Ottawa  Branch 

/''.  C.  ('.  Lynch,  A.E.I.C,.,  Secretary-Treasurer. 

That  German-made  mercantile  airplanes  are  being 
made  and  laid  down  in  Canada  while  British  manufac- 
turers are  tx;ing  forced  to  close  their  factories  owing  to 
lack  of  support  was  the  amazing  statement  made 
at  the  annual  popular  lecture  by  The  Engineering 
Institute  of  Canada  in  the  lecture  hall,  Victoria  Museum. 

Commander  C.  P.  PZdwards,  A. M.E.I.C,  introduced 
the  speaker  and  briefly  outlined  the  subject.  Col.  E.  W. 
Stedman  then  explained  the  development  of  flying  from 
its  very  infancy. 

Col.  Stedman  then  drew  the  attention  of  the  audience 

to  an  unique  contrivance  situated  in  the  gallery.  This 
was  a  launching-tube  which  set  miniature  airplanes  loose 
in  the  auditorium  so  that  all  might  see  the  phases  of 
construction  explained  by  the  speaker  as  they  fluttered 
to  earth. 

By  means  of  these  minatures  Col.  Stedman  showed 
the  different  evolutions  performed  by  machines  equiped 
with  "flat-surfaced"  wings,  with  "cambered  or  slightly 
tilted"  wings  and  with  "variable"  wings.  Models  were 
then  launched  showing  the  effect  of  small  and  large 
"vertical  planes"  and  of  small  and  large  tail  "horizontal 
fins",  or  planes. 

A  series  of  moving  pictures  was  then  shown  after 
which  the  least  scientific  present  could  easily  comprehend 
what  was  meant  by  such  terms  as  "lateral  and  longitudinal 
stability",  "angle  of  incidence,"  "centre  of  gravity',"  etc. 
Many  an  early  pilot  would  doubtless  have  given  a  great 
deal  to  have  had  the  science  of  aeronautics  explained  so 
simply  and  comprehensively.  The  pictures  of  the  various 
machines  used  in  the  recent  war  were  very  interesting, 
being  a  valuable  library  of  the  development  of  flying 
through  the  five  years  of  warfare.  Some  of  the  sea-planes 
shown  gave  the  audience  an  altogether  different  concep- 
tion of  the  enormous  possibilities  yet  to  be  developed. 

It  was  during  the  latter  part  of  his  speech  that  Col. 
Stedman  made  the  statement  that  Germany  was  making 
mercantile  machines,  which  were  available  for  purchase 
in  Canada.  He  showed  several  pictures  of  these  remark- 
able machines.  He  then  went  on  to  point  out  the  value 
of  an  amphibious  machine  which  would  fly  from  either 
water  or  land.  Canada  was  specially  adapted  for 
such  a  machine. 

"There  is  very"  little  experimental  work  along  these 
Lines  being  carried  out  in  England  since  the  war  while 
in  Germany  they  are  spending  money  on  research  work 
and  are,  moreover,  producing  the  goods,"  said  the  colonel. 

"It  is  true  a  certain  amount  of  money  is  being  spent 
here  but  what  we  want  is  an  air-craft  industry.    We 
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must  have  a  commercial  purpose  first  before  we  can  have 
such  an  industry  and  in  the  north  we  have  that  purpose," 
he  continued.  To-day  foreign  firms  were  carrying 
passengers  across  the  English  Channel  into  England  at 
one  half  the  fare  English  firms  could  afford  to  charge. 
One  of  the  most  interesting  moving  pictures  was  that 
of  the  efforts  of  Squadron  Commander  Rutland  and 
Flight  Lieut.  Jackson,  R.N.A.S.  to  land  fast  air-planes  on 
the  deck  of  a  moving  battleship.  In  all  save  one  of  the 
experiments  shown  the  pilots  were  successful.  In  the 
exception  Commander  Rutland  went  overboard  but 
was  saved. 

Major  General  MacBrien,  chief  of  staff,  moved 
a  vote  of  thanks  to  the  speaker.  "We  must 
see  that  our  representatives  in  Parliament  have 
'longitudinal  and  lateral  stability'  and  do  not  leave  us 
in  the  lurch  in  the  matter  of  air-defence,"  said  the  general. 
"Aeronautics  are  invaluable  in  the  fields  of  exploration, 
development  and  defence.  If  we  have  a  country  here 
worth  developing  it  is  also  worth  defending.  We  had 
10,000  Canadian  pilots  at  the  end  of  the  war  and  had 
it  continued  a  short  time  longer  would  have  had  a  force 
of  our  own,"  he  concluded. 

Col.  O.  M.  Biggar  seconded  the  vote  of  thanks. 


Col.  Stedman  was  first  interested  in  air  work 
in  1912,  when  he  was  an  assistant  engineer  with  the 
Sturtevant  Engineering  Co.,  engaged  upon  the  design  of 
fans,  etc.  During  1913  the  experimental  work  in  aero- 
nautics began  to  be  extended  and  Mr.  Stedman  was 
appointed  as  a  technical  assistant  in  aeronautics  at  the 
National  Physical  Laboratory.  At  the  outbreak  of  the 
war,  Mr.  Stedman  joined  the  Royal  Naval  Air  Service 
as  a  Technical  Officer  and  served  in  that  service  and  the 
Royal  Air  Force  until  March  1919;  during  this  period  he 
had  command  of  a  large  Aircraft  Repair  Depot  in  France, 
and  also  held  technical  appointments  in  the  Air  Ministry. 

From  March  1919  until  last  summer  Mr.  Stedman 
was  engaged  by  Messrs.  Handley  Page  Ltd.,  as  chief  of 
their  technical  staff,  and  in  this  capacity  had  a  good 
deal  to  do  with  the  development  of  the  new  Handley 
Page  Wing. 

The  monthly  meeting  of  the  Ottawa  Branch  of  The 
Engineering  Institute  of  Canada,  and  the  luncheon,  which 
about  100  attended,  was  held  in  the  ladies'  cafe  at  the 
Chateau  Laurier,  on  March  3rd.  Lieut. -Commander 
C.  P.  Edwards,  A.M.E.I.C,  was  Chairman. 

Lieut. -Com.  C.  P.  Edwards  introduced  the  Minister 
of  Labour  and  welcomed  him  on  behalf  of  The  Institute. 

While  not  desirous  of  reverting  too  much  to  war 
days,  the  speaker  said  he  could  not  help  recalling  what 
the  engineers  had  done  in  the  late  war. 

The  necessity  for  a  realization  of  the  duties  of  citizen- 
ship, which  the  engineers  had,  was  impressed  as  a  national 
necessity.  The  engineer  was  the  point  of  contact  between 
the  workman  on  one  hand  and  the  employer  or  investor 
on  the  other  hand,  great  services  to  society  as  a 
whole  could  be  rendered  by  the  engineers,  in  this  special 
capacity. 


Before  workmen  organized  for  their  mutual  benefit, 
there  was  a  tendency  to  forget  to  ask  whether  the  work- 
men engaged  on  a  structure  were  contented  citizens,  and 
the  profit  element  overshadowed  everything.  But  labour 
organized  and  there  were  many  instances  in  Canada  today 
of  employers  and  employed,  existing  side  by  side  in  amity, 
content  and  fair  dealing. 

There  were  places  in  the  world  where  capital  oppressed 
labour,  and  other  places  where  a  labour  dictatorship  had 
been  established,  something  born  of  former  oppression. 
"There  must,"  he  stated,  "be  some  half  way  ground, 
where  each  side  can  receive  a  fair  share,  and  society  get 
the  general  benefit  thereof." 

Today  employers  unite  to  protect  their  interest  and 
the  workman  does  the  same.  Today  each  recognizes  that 
the  other  has  rights.  Today,  the  question  is  how  by 
organized  effort  the  best  result  for  all  may  be  obtained. 

Hon.  Mr.  Robertson  said  that  from  what  he  had 
seen  in  the  last  two  or  three  years  he  believed  Canada 
was  on  the  right  track  to  solution  of  her  industrial 
problems.  The  keystone  of  progress  in  this  respect  was 
confidence  in  each  other,  wWch  led  to  co-operation  and 
the  achievement  of  big  results. 

The  minister  related  how  in  1918  men  of  contrary 
opinion  were  brought  together  on  industrial  survey 
boards,  and  learned  to  understand  and  respect  each 
other,  after  a  period  of  mutual  suspicion.  It  was  a 
great  thing  to  establish  points  of  contact,  to  get  that 
understanding  of  each  other  that  led  to  confidence  and 
co-operation. 

Industrial  efficiency  engineers  were  recently  sent  to 
Ottawa  by  their  firms  and  a  profitable  gathering  was 
held.  Some  thirteen  large  employers  in  Canada  were 
experimenting  with  a  plan  for  the  betterment  of  industrial 
conditions,  and  were  trying  to  work  out  a  plan  which 
would  be  adopted  by  consent  of  both  employers  and 
employed.  These  men  represented  close  to  40,000  men 
in  the  plants  in  question,  and  when  these  men  are  brought 
into  contact  with  employers  in  industrial  councils,  things 
that  seemed  difficulties  frequently  disappear  and  vanish. 

Industrial  councils  should  be  advocated  by  the  joint 
effort  of  both  employers  and  employed.  There  were 
still  some  objections  by  employers  to  their  men  being 
organized,  but  even  these  men  were  finding  that  the 
advantages  of  dealing  with  their  men  as  an  organization 
far  outweigh  any  disadvantages  that  might  be  attached. 

"Industrial  conditions  in  Canada,"  said  the  speaker, 
"are  as  good  today  as  in  any  coimtry  in  the  world.  But 
we  must  go  forward  or  back.  The  future  success  of  the 
country  depends  on  the  promotion  of  that  spirit  of 
confidence  and  co-operation."  It  was  this  duty  to  which 
the  Dominion  department  of  labor  was  devoting  itself. 
To  the  extent  that  this  can  be  done,  is  the  measure  in 
which  our  efforts  succeed. 

Lieut.-Com.  Edwards  commented  that  Hon.  Mr. 
Robertson  was  in  the  position  of  a  man  who  enjoys 
at  the  same  time  the  confidence  of  labour  and  the  respect 
of  capital. 
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.1.  M.  R.  Fnirh.iirn.  M.K.I.C.  President  of  Thr 
liiKliliilv,  was  present  ;it  an  l'",xeeiilive  meeting  (IiirinK 
his  recent  visit  at  Ottawa.  Mr.  Fairl)airn  t(K)k  i)art  in 
the  Ki'iit:ral  discussion  of  several  matters  affecting  the 
Hrandi.  II.  H.  R.  Craitr,  M.IC.I.C,  Councillor,  was  also 
present  as  a  Kuest  of  the  Commit  lee. 

Montreal  Branch 

J.  L.   liiiitfuld,   A.M.Ii.I.C,  Sccrclary-Trcasitrvr. 

On  February  24th,  Major  J.  .1.  Humphreys,  en^jineer 
of  gas  production  of  the  Montreal  Light,  Heat  &  Power 
Consolidated,  gave  an  "illuminating"  address  on  "Modern 
Gas  Production".  A  city  the  size  of  Montreal,  he  stated, 
required  a  quarter  of  a  million  tons  of  coal  annually  to 
furnish  the  gas  used  by  its  citizens.  This  meant  also  the 
carrying  on  of  a  considerable  business  in  by-products, 
which  were  utilized  in  the  oiling  of  roads,  manufacture  of 
tar  paper,  fertilizers,  and  so  forth.  He  pointed  out  that 
a  century  ago  the  same  group  of  Scots  who  were  develop- 
ing the  steam  engine  and  steam  locomotive,  namely.  Watt, 
Stephenson  and  Murdoch,  were  also  developing  the  manu- 
facture of  gas  for  town  use.  On  the  American  Continent 
the  use  of  gas  became  general  in  the  decade  from  1845 
to  1855,  although  there  were  isolated  installations  some 
years  earlier.  The  first  of  these  was  in  1809  at  Newport, 
R.I.,  where  a  lighthouse  engineernamed  Melville  installed 
a  plant  in  the  cellar  of  a  building,  which  after  a  chequered 
career  blew  up.  In  the  early  days  the  outlook  for  the  gas 
business  was  so  speculative  that  contractors  for  plant  were 
usually  compelled  to  take  a  large  part  of  their  pa^Tnent 
in  shares  of  the  gas  companies.  In  many  cases  this 
luckily  proved  for  them  a  good  speculation.  In  the 
eighties  the  competition  of  kerosene  was  the  bugaboo  of 
the  gas  man;  in  the  nineties  the  development  of  electric 
lighting  caused  him  grave  concern;  today,  however,  all 
three  industries  are  flourishing  in  their  own  fields. 

A  description  illustrated  by  diagrams  and  lantern 
slides  was  given  of  the  main  features  of  modern  gas 
plants,  the  two  main  types  being  the  coal  gas  and  the 
carburetted  water  gas.  It  was  brought  out  that  practic- 
ally everything  in  the  way  of  engineering  material  required 
for  gas  works  could  now  be  made  in  Canada,  with  the 
exception  of  silica  refractories.  The  meeting  was  presided 
over  by  F.  A.  Combe,  M.E.I.C,  and  the  address  was 
followed  by  a  discussion  in  which  Drs.  Stansfield  and  King 
and  Messrs.  Hunter,  Macphail,  Burnett  and  Farmer  took 
an  active  part. 

On  the  evening  of  Thursdav,  March  3rd,  papers  were 
read  by  J.  H.  Valiquette,  A.M.E.I.C,  and  F.  V.  Dowd. 
A.M.E.I.C.,  on  the  Sewerage  System  of  the  City  ot 
Montreal  and  on  Sewage  Pumps,  respectively.  It  is 
hoped  that  both  of  these  papers  will  be  published  in 
The  Journal  in  due  course. 

During  the  discussion  on  this  paper  some  interesting 
recollections  were  presented  by  Past  President  Sir  John 
Kennedy.  In  the  early  fifties  during  his  association  with 
the  Harbour  Board,  he  recalled,  there  was  a  very  imperfect 
system  of  drainage  in  Montreal,  the  main  drainage  was 
of  the  open  variety  and  was  found  in  the  deep  gullies 
which  ran  in  the  form  of  an  enormous  "S"  from  McGill 


College  grounds  to  ikirnsidc  Place,  thence  easterly  along 
the  valley  now  occupied  roughly  by  Ontario  Street  as  far 
as  F'ullum  Street  then  turning  towards  the  river  on  Craig 
and  running  westward  along  the  creek  and  down  through 
Chalxjillez  Sc|uare  where  it  joined  a  creek  known  as  the 
River  St.  Pierre  from  the  Fast  and  thence  on  to  St.  Anns 
Market  and  into  the  river  near  the  Customs  House. 
In  those  days,  the  waterworks  intake  was  a  little  Fast  of 
Bonsecours  Market  and  when  the  terrible  outbreak  of 
cholera  occurred  in  Montreal  attention  was  drawn  to  a 
canvass  as  to  the  cause  of  the  disease,  which  followed 
the  old  ideas  as  to  fcxKl,  bad  fruit,  and  other  things,  and 
finally  found  its  solution  in  the  water  poisoned  by  contact 
with  the  sewage  of  the  city.  It  was  this  outbreak  that 
directed  attention  to  the  necessity  for  modern  under- 
ground sewers  and  which  spurred  the  city  fathers  of  those 
days  to  adopt  plans  for  improvement  leading  ultimately 
to  the  system  as  it  existed  today. 

At  this  meeting  congratulations  were  tendered  to 
Dr.  A.  Stansfield,  M.E.I.C.  and  R.  deL.  French, 
M.E.I.C,  on  having  recently  been  awarded  the  Plummer 
and  Gzowski  Medals  respectively. 

On  March  10th,  a  paper  by  Messrs.  G.  C  Read  and 
S.  Cunha  on  "13,000-volt  Surge  Protectors"  was  read  by 
the  former  and  followed  by  an  interesting  discussion. 

On  March  17th,  Chester  B.  Hamilton,  Jn.M.E.I.C., 
of  Toronto,  read  a  paper  on  "Toothed  Gears"  in  which  he 
treated  the  subject  very  exhaustively.  At  this  meeting  a 
hearty  welcome  was  extended  to  Walter  J.  Francis, 
M.E.I.C,  on  his  return  after  a  nimiber  of  months  absence. 
Mr.  Surveyer,  who  presided  at  the  commencement  of  the 
meeting,  made  a  very  pleasing  speech  of  welcome  and 
congratulation  and  marked  the  occasion  by  requesting 
Mr.  Francis  to  occupy  the  Chair.  Mr.  Francis  thereupon 
thanked  the  Branch  in  a  few  well  chosen  words. 

Mr.  Hamilton  treated  the  subject  of  toothed  gears 
from  various  points  of  view:  material,  relation  of  axes, 
method  of  tooth  production,  form  of  the  tooth,  class  of 
service.  Dealing  with  the  material  classification  some 
interesting  information  was  given  relative  to  the  early 
forms  of  wood  gears  and  figures  were  quoted  for  the 
best  composition  for  bronze  and  steel  gears.  Mr.  Hamilton 
took  up  in  some  detail  the  subject  of  tooth  design  and 
methods  of  gear  production,  the  theory  of  the  various 
developments  in  tooth  design  being  very  clearly  set  forth. 
Following  the  reading  of  the  paper  a  very  interesting 
discussion  followed,  during  which  the  valuable  work 
accomplished  by  the  American  Gear  Manufacturers 
Association  in  working  for  gear  standards  was  made  very 
clear  by  Mr.  Hamilton. 


At  the  fourth  annual  meeting  of  the  Aerial  League 
of  the  British  Empire,  the  following  Institute  Members 
were  elected  to  the  executive  : — Patron,  His  Excellency 
the  Duke  of  Devonshire,  Hon.,  M.E.I.C,  Honorary 
President;  Sir  Herbert  S.  Holt,  M.E.I.C,  Honorary  Vice- 
President;  Dr.y.  Bonsall  Porter,  M.E.I.C,  Vice-President; 
Professor  C.nM.  McKergow,  A.M.E.I.C,  and  L.  B. 
Rochester,  S.E.I.C,  members  of  the  executive. 
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St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C.,  Secretary-Treasurer. 

A  regular  meeting  of  the  St.  John  Branch  was  held 
in  the  Custom  House  on  March  10th.  1921.  The  special 
feature  of  the  meeting  was  a  paper  on  "Street  Paving 
in  the  City  of  St.  John"  by  G.  N.  Hatfield,  A.M.E.I.C, 
road  engineer  of  the  City  of  St.  John. 

Mr.  Hatfield  pointed  out  that  the  grades  on  the 
streets  of  St.  John  varied  from  one-half  per  cent  to 
fifteen  per  cent  and  the  majority  of  our  streets  have 
grades  of  from  six  to  seven  per  cent.  These  hilly  conditions 
limited  the  choice  of  pavements  that  might  be  employed, 
for  a  material  had  to  be  selected  which  would  provide 
sufficient  foothold  for  horses  on  the  hills. 

It  had  been  found  that  granite  block  and  asphalt 
were  the  best  types  of  paving  for  use  in  St.  John.  Granite 
obtained  from  the  "Spoon  Island  Granite  Quarries" 
situated  about  32  miles  from  St.  John  and  having  both 
rail  and  water  connection  with  the  city,  produced  a  granite 
which  was  second  to  none  for  use  as  paving  blocks.  When 
these  were  placed  on  a  concrete  sub-base  and  a  bed  of 
sand  with  cement  grout  filler  practically  to  the  surface, 
continuous  traffic  for  many  years  has  had  no  apparent 
effect  on  the  pavement  other  than  a  gradual  smoothening 
of  the  surface. 

Asphalt  pavements  laid  on  both  cement  concrete  and 
asphaltic  concrete  sub-bases  had  been  used  to  a  great 
extent  on  both  business  and  residential  streets.  This 
pavement  gave  a  smooth  traffic  surface,  produced  less 
noise  under  traffic,  and  could  be  easily  repaired.  Its 
constituent  parts,  outside  of  asphalt  and  cement  binders, 
were  available  in  the  vicinity  of  the  city. 

In  connection  with  the  paving  of  streets  along  the 
line  of  the  street  railway,  Mr.  Hatfield  showed  by  plans 
and  sketches  the  various  types  of  foundations  under  the 
ties  and  the  types  of  paving  between  and  alongside  the 
rails.  He  spoke  of  recent  work  which  had  a  six  inch 
concrete  continuous  foundation  under  the  ties  and  up  to 
the  underside  of  the  rails.  In  this  case  the  ties  were 
spaced  four  feet  centre  to  centre  and  two  tie  rods  to  each 
rail.  As  this  work  was  carried  out  on  a  street  having 
considerable  traffic  the  result  will  be  watched  with  interest. 

A  great  many  problems  confront  the  paving  engineer 
in  St.  John,  especially  as  to  new  grades  for  streets  and 
the  opposition  of  the  abuttors  to  changes  in  the  elevation 
of  the  sidewalks.  Various  expedients  had  been  used  to 
remove  this  trouble,  such  as  the  shifting  of  the  crown 
ot  the  street  from  the  centre  line  towards  one  side  or 
the  other,  and  the  raising  of  one  curb  above  the  normal 
height  or  its  reduction  below  that  height.  Street  inter- 
sections had  also  produced  their  problems  but  they  had 
been  overcome. 

Mr.  Hatfield  went  into  the  history  of  street  work  in 
St.  John  and  stated  that  less  than  30%  of  our  streets 
were  paved  and  that  great  strides  must  be  made  along 
these  lines  to  eliminate  the  bad  condition  of  through 
traffic,  as  well  as  strictly  residential,  streets.  The 
question  of  whether  business  or  residential  streets  should 
be  paved  first  was  one  which  caused  considerable  dis- 
cussion. Mr.  Hatfield  felt  that  those  streets  which 
effected  the  economic  situation  should  be  constructed 
without  delay. 

The  thanks  of  the  meeting  for  the  very  interesting 
paper  was  extended  to  Mr.  Hatfield  by  G.  G.  Murdoch, 
M.E.I.C.,  Chairman  of  the  Branch. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer 

Members  of  Moncton  Branch  held  a  very  enjoyable 
supper  on  Monday  evening,  February  21st,  in  the  Palm 
Room  of  the  Brunswick  Hotel,  Ivan  Rand,  B.A.,  L.L.D., 
of  the  legal  firm  of  Robinson  and  Rand  being  the  speaker 
of  the  evening.  His  very  instructive  subject  "Some 
Aspects  of  the  Relation  of  Law  to  the  Engineering  Profes- 
sion" was  Hstened  to  with  great  interest.  J.  D.  McBeath, 
M.E.I.C.,  Vice-Chairman  of  Moncton  Branch,  presided, 
and  in  introducing  Mr.  Rand  stated  he  was  well  qualified 
to  speak  to  the  members  on  his  chosen  subject  as  he  had 
studied  engineering  at  Mount  Allison  University  before 
taking  up  the  study  of  law.  Mr.  Rand  devoted  consider- 
able attention  to  the  question  of  Contracts  and  referred 
to  the  engineer  as  an  expert  witness. 

A  vote  of  thanks  was  tendered  Mr.  Rand  on 
motion  of  F.  B.  Tapley,  M.E.I.C.,  maintenance  engineer, 
Canadian  Government  Railways,  and  seconded  by  S.  B. 
Wass,  A.M.E.I.C,  construction  engineer,  Canadian  Gov- 
ernment Railways. 

The  regular  monthly  meeting  was  held  in  the  City 
Hall,  Thursday  evening,  March  3rd,  when  nominations 
of  officers  for  the  ensuing  year  were  made  and  resulted 
as  follows: — 

Chairman,  J.  D.  McBeath,  M.E.I.C. 

Vice-chairman,  S.  B.  Wass,  A.M.E.I.C, 
F.  B.  Tapley,  M.E.I.C. 

Secretary-Treasurer,  M.  J.  Murphy,  A.M.E.I.C. 


Executive  Committee 
A.  F.  Stewart,  M.E.I.C. 
R.  G.  Gage,  M.E.I.C. 
F.  B.  Fripp,  A.M.E.I.C. 
R.  O.  Stewart,  A.M.E.I.C. 
K.  S.  Pickard,  A.M.E.I.C. 
F.  O.  Condon,  A.M.E.I.C. 


of  six  Members: — 
F.  Williams,  A.M.E.I.C. 
H.  Jardine,  M.E.I.C. 
R.  McManus,  A.M.E.I.C 
A.  E.  Oulton,  Jr.M.E.I.C 
H.  J.  Grudge,  A.M.E.I.C. 
E.  R.  Evans,  A.M.E.I.C. 


S.  B.  Wass,  A.M.E.I.C,  and  Member  of  the  Executive 
Committee  of  the  Moncton  Branch  has  been  appointed 
inspecting  engineer  for  the  Highways  Branch  of  Depart- 
ment of  Railways  and  Canals  for  Province  of  Nova  Scotia 
and  Prince  Edward  Island.  This  position  was  made 
vacant  by  the  appointment  of  W.  A.  Hendry,  A.M.E.I.C, 
as  chief  engineer  of  Highway  Board  for  Nova  Scotia. 
Mr.  Wass  will  still  retain  his  position  as  construction 
engineer  with  Canadian  National  Railways  at  Moncton. 


Halifax  Branch 

E.  R.  Faulkner,  M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  of  the  Halifax  Branch 
for  January  was  held  in  the  Nova  Scotia  Technical 
College,  Friday  evening  the  28th.  The  speaker  of  the 
evening  was  John  Murphy,  M.E.I.C,  of  Ottawa  who 
spoke  on  Hydro-Electric  ice  troubles  and  their  prevention. 
Hydro-Electric  power  is  a  matter  of  intense  local  interest 
today,  due  largely  to  the  fact  that  the  Nova  Scotia  Power 
Commission,  under  the  guiding  hand  of  K.  H.  Smith, 
M.E.I.C,  is  just  completing  a  plant  at  St.  Margaret's 
Bay  which  is  expected  to  supply  the  city  of  Halifax 
with  electric  light  and  power.  For  this  reason  the 
meeting  was  thrown  open  to  the  public  and  the  attendance 
was  large.  F.  A.  Bowman,  M.E.I.C,  local  Councillor, 
occupied  the  chair. 
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Mr.  Miirpliy's  address  was  illustrated  Iiy  lantern 
slides  and  nioviiii;  iiiitiiros.  There  is  no  doubt  that  many 
of  the  facts  hrou^lit  out  were  a  revelation  to  the  majority 
of  the  audience.      Tiie  moviuK  pictures  siiowed  ice  in  the 

S>rcx:ess  of  formation  and  provid  that  Ix'fore  ice  could 
orm,  some  substance  at  a  temperature  slinhlly  below 
freezing  was  necessary  as  a  nucleus.  In  Hydro- lilectric 
plants  this  substance  is  found  in  the  metal  of  the  trash 
racks  and  the  turlîines.  As  prevention  is  letter  than 
cure,  the  problem  was,  not  to  remove  the  ice  after  it  has 
foniied  Init  to  prevent  the  ice  from  formiuR.  The  slides 
showed  how  this  could  be  accomplished  and  with  a 
minimum  amount  of  heat.  Plants  that  had  followed 
Mr.  Murphy's  suRgestions  were  now  able  to  keep  running 
during  the  coldest  weather.  Owing  to  the  lateness  of  the 
hour  when  the  discussion  ended,  the  usual  business  meet- 
ing was  postponed. 

The  February  meeting  of  the  Branch  was  held  at 
the  Green  Lantern,  Wednesday  the  23rd  at  6.00  p.m. 
At  the  conclusion  of  the  dinner  Mr.  Dodwell  introduced 
the  speaker  of  the  evening,  J.  F.  Ryan,  Eastern  represent- 
ative of  the  Sherwin-Williams  Co. 

Mr.  Ryan's  subject  was:^"Paints  and  their  Uses". 
He  first  described  the  preparation  of  the  essential  ingre- 
dients of  white  paint;  linseed  oil,  white  lead,  zinc  oxide 
and  turpentine.  He  was  pleased  to  note  that  linseed  oil 
produced  from  Canadian  grown  fîax  is  admitted  as  being 
the  best  in  the  world.  The  various  colours  are  obtained 
by  mixing  pigments  with  white  paint  and  the  speaker 
then  described  the  methods  of  making  pigments.  The 
kind  of  paint  to  be  used  depended  on  the  use  to  which 
it  was  to  be  put.  A  different  kind  of  paint  was  required 
for  wood  than  for  metal,  a  different  kind  for  interior  use 
than  for  external  use.  The  selection  of  a  proper  paint 
required  the  utmost  care  and  attention  and  could  be 
found  only  after  the  most  careful  experiments. 

The  discussion  was  carried  on  during  the  progress 
of  the  paper,  the  speaker  answering  questions  or  elaborat- 
ing points  as  they  were  brought  up.  The  interest  in  the 
question  was  evidenced  by  the  fact  that  the  majority  of 
those  present  took  part  in  the  discussion.  At  the  close 
of  the  paper,  the  Chairman  tendered  the  thanks  of  the 
Branch  to  Mr.  Ryan. 


Professional  Institute  of  Civil  Servants 

About  a  year  ago,  and  largely  on  the  initiative  of  the 
engineers,  the  Professional  Institute  of  Civil  Servants  was 
formed,  to  permit  the  professional  men  of  the  Dominion 
Civil  Service  an  opportunity  to  articulate  as  distinct  from 
the  general  organizations  of  the  Service.  The  objective 
of  this  new  body  is  primarily  to  better  the  condition  of 
the  professional  men  in  the  employ  of  the  Dominion 
Government  and  in  no  way  to  advance  the  technique  of 
any  particular  professional  group.  There  can  therefore 
be  no  possible  conflict  with  the  existing  professional  bodies. 

The  Professional  Institute  has  already  justified  its 
existence,  and  is  accomplishing  quietly  but  effectively 
much  for  the  professional  man  in  the  Ser\ice.  Indications 
from  both  Governmental  and  Civil  Service  Commission 
circles  prove  the  timely  appropriateness  of  this  new  body. 

The  Institute  received  a  staggering  blow  when  its 
first  provisional  President,  Dr.  Gordon  Hewitt,  one  of  the 


leading  scientists  in  the  Service,  passed  away  suddenly  on 
February  2i)th,  1920  following  an  attach  of  pneumonia. 
His  successeur,  Dr.  M.  Y.  Williams,  consulting  gef)Iogist 
of  the  (ieological  Survey,  has  piloted  the  Institute  through 
the  difficult  channels  of  its  first  year. 

The  Executive  Committee  of  the  Institute  on  January 
10th,  1921,  was  reluctantly  compelled  to  accept  the 
resignation  of  Dr.  Williîmis,  made  necessary  by  his 
acceptance  of  an  imp<jrtanl  pf>st  with  the  I'niversity  of 
British  Columbia,  the  duties  of  which  he  must  assume 
immediately.  K.  M.  Cameron,  M.E.I.C.,  is  now  the 
Acting  President. 


Specifications  for  Asphalt  Pavements 

Asphalt  Association  Announces  List  of  Printed  Specifications 
for  Distribution 

The  Asphalt  Association,  95-97  King  St.  E.,  Toronto, 
Ontario  has  ready  for  circulation  in  printed  form  a 
number  of  typical  specifications  prepared  by  its  Technical 
Committee,  composed  of  highway  engineers  and  specialists. 
In  the  preparation  of  these  specifications,  special  attention 
has  been  paid  to  form  and  arrangement  with  the  idea 
of  making  them  definite,  concise  and  free  from  ambi- 
guities. The  printed  specifications  are  on  single  fold 
sheets  of  size  adopted  by  the  U.S.  Bureau  of  Public 
Roads,  most  of  the  state  highway  commissions  and 
many  municipalities.    Those  now  ready  are  as  follows: 

A-1,  Asphalt  Macadam  Surface  Course;  A-2  Asphaltic 
Concrete  Surface  Course  (coarse  graded  aggregate  type); 
A-3,  Asphaltic  Concrete  Surface  Course  (fine  graded 
aggregate  type);  A-4,  Sheet  Asphalt  Binder  and  Surface 
Courses;   B-7  Asphaltic  Base  (asphalt  macadam  type) 

A  limited  number  of  the  following  specifications  in 
moneographed  form  may  also  be  obtained  upon  request. 

A-5  Asphaltic  Concrete  Binder  and  Surface  Courses; 
B-1,  GravelTBase;  B-2  Macadam  Base;  B-3,  Recon- 
struction of i. Old  Macadam  to  Serve'* as  Base  Course; 
B-4,  Telford  Base;  B-5,  Portland  Cement  Concrete 
Base;  B-6  Trueing  up  Old  Pavements  to  Serve  as  Base 
Course;  C-1,  Preparation  of  Subgrade;  C-2,  Sub-base; 
C-3,  Shoulders,  Headers,  Curbs  and  Gutters. 

Specifications  for  asphaltic  base  (asphaltic  concrete 
type)  will  be  available  for  distribution  in  the  near  future. 

During  the  preparation  of  these  specifications,  the 
Committee  had  before  it  the  specifications  of  every  state 
highway  department  in  the  United  States,  as  well  as 
those  of  a  large  number  of  the  principal  counties  and 
cities,  and  of  the  U.  S.  Bureau  of  Public  Roads.  The 
opinions  of  many  prominent  highway  engineers  were 
obtained  and  digested.  The  committee,  with  Prévost 
Hubbard,  formerly  Chief  of  the  Division  of  Tests  and 
Research  of  the  U.  S.  Bureau  of  Public  Roads,  as  Chair- 
man, was  composed  of  engineers  having  long  practical 
experience  upon  highway  and  pavement  construction  and 
desigji.  In  order  to  make  them  applicable  to  varying 
conditions  throughout  the  U.S.A.  and  Canada  each 
printed  specifications  is  accompanied  by  a  notice  to 
engineers  which  will  assist  the  engineer  in  modifying  it, 
necessary  to  meet  his  particular  requirements. 
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Institute  Committees  for  1921 


FINANCE 

R.  A.  ROSS,  Chairman 

H.  H.  VAUGHAM 

SIR  ALEXANDER  BERTRAM 

LESSLIE  R.  THOMSON 

K.  B.  THORNTON 


LIBRARY  AND  HOUSE 

SIR  ALEX.  BERTRAM,  Chairman 
R.  De  L.  FRENCH 
S.  F.  RUTHERFORD 
J.  COLIN  KEMP 
F.  P.  SHEARWOOD 


PUBLICATIONS 
H  H.  VAUGHAN,  Chairman 

Balance  of  Conrmittee  to  be  nominated 
lay  Chairman 


LEGISLATION  AND  BY-LAWS 

WALTER  J.  FRANCIS,  Chairman 

Balance  of  Committee  to  be  nominated 
by  Chairman,  with  corresponding 
member  in  each  Province 


PAPERS  COMMITTEE 

FREDERICK  B.  BROWN,  Chairman 

C.  E.  W.  DODWELL 

G.  G.  MURDOCH 

W.  A.  DUFF 

A.  R.  DECARY 

ARTHUR  SURVEYER 

C.  P.  EDWARDS 
R.  H.  PARSONS 
J.  M.  CAMPBELL 

R.  O.  WYNNE-ROBERTS 

H.  U.  HART 

W.  P.  NEAR 

A.  J.  RIDDELL 

L.  L.  JACOBS 

W.  M.  SCOTT 

A.  R.  GREIG 

D.  S.  CARTER 

P.  TURNER  BONE 
GEO.  A.  WALKEM 

E.  G.  MARRIOTT 
C.  M.  ODELL 


GZOWSKI  MED.VL  .\ND 
STUDENTS'  PRIZES 

H.  H.  VAUGHAN,  Chairman 

Balance  of  Committee  to  be  nominated 
by  Chairman 


LEONARD  MEDAL 

H.  E.  T.  HAULTAIN,  Chairman 

J.  B.  PORTER 

C.  V.  CORLESS 

F.  D.  REID 

H.  P.  DePENClER 


PLUMMER  MEDAL 

H.  E.  T.  HAULTAIN,  Chairman 

J.  B.  PORTER 

C.  V.  CORLESS 

F.  D.  REID 

H.  P.  DePENClER 


STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 

W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 

D.  W.  ROBB 

H.  H.  VAUGHAN 

BOARD  OF  EXAMINERS  AND 
EDUCATION  COMMITTEE 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON    . 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO- 
TECHNICAL  COMMISSION 

t 

L.  A.  HERDT,  Chairman 

L  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 

J.  A.  DUPRÊ 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 

Balance  of  Committee  to  be  nominated 
by  Chairman 

CANADIAN  ENGINEERING 
STANDARDS 

WALTER  J.  FRANCIS  (three  years) 
H.  H.  VAUGHAN  (two  years) 
W.  F.  TYE  (one  year) 


POLICY 

J.  B.  CHALLIES,  Chairman 

A.  R.  DECARY 

Brig-Gen.  C.  H.  MITCHELL 

WALTER  J.  FRANCIS 

K.  H.  SMITH 

J.  G.  SULLIVAN 

A.  E.  FOREMAN 

C.  C.  KIRBY 

A.  B.  NORMANDIN 

A.  B.  LAMBE 

W.  P.  WILGAR 

R  O.  WYNNE-ROBERTS 

WILLIS  MACLACHLAN 

W.  G.  SWAN 

F.  H.  PETERS 


CIVIL  SERVICE  CLASSIFICATION 

J.  M.  R.  FAIRBAmN,  Chairman 

R.  A.  ROSS 

Lt.-Col.  R.  W.  LEONARD 

W.  F.  TYE 

H.  H.  VAUGHAN 

G.  GORDON  GALE 

ARTHUR  SURVEYER 


CONCRETE  DETERIORATION 
IN  ALKALI  SOILS 

C.  J.  MACKENZIE,  Chairman 

W.  P.  BRERETON 

J.  C.  HOLDEN 

J.  N.  FINLAYSON 

J.  G.  SULLIVAN 

W.  McI.  WEIR 

E.  A.  MARKHAM 

J.  R.  C.  MACREDIE 
G.  M.  WILLIAMS 
ALEX.  DAWSON 
GEO.  W.  CRAIG 

F.  W.  ALEXANDER 
R.  S.  STOCKTON 
A.  W.  HADDOW 

HONOUR  ROLL  COMMITTEE 

Brig.-Gen.  C.  J.  ARMSTRONG, 

Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 

CLASSIFICATION  AND 
REMUNERATION 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
J.  B.  CHALLIES 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
J.  B.  CHALLIES 
P.  GILLESPIE 
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Preliminary  Notice 

of  Appllcatlona  for  AdmUslon  and  for  Transfer 


2lHt  March,  1021 

The  Bv-laws  now  provide  that  the  Cotincilof  the  Institute  shall 
approve,  cfiissify  and  elect  candidates  to  inoinberahip  and  transfer 
from  one  crude  of  ineinberahip  to  a  higher. 

It  is  also  provided  that  tliore  tiball  i)0  issued  to  all  corporate  members 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  oonoise  statement  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
submitted  herewith  and  to  report  pn)mptly  to  Secretary  any  facta 
which  may  affect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate* 

If  toyour  knowledge  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
April,  1921. 

Fraser  S.  Keith,  Secretary. 


♦The  Drofeasional  requirements  are  as  follows: — 

Every  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age. 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognised  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
ID  the  ease  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  ease 
the  candidate  must  have  bad  responsible  charge  of  work  for  at  least  five  ^ears,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
eDgioeering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  most  be  at  least 
twenty-five  ^^ears  of  age.  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers*  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognised  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  profession^ 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option  Railway,  Municipal,  Hydraulic.  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  profeesional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognised  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-  three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognised 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOC^IATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
ID  the  advancement  of  profeesional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ALBERTSON— DAN  JOHN,  of  Kalamazoo.  Mich.,  U.S.A.,  55  years  old;  Educ, 
Ap'tice  to  his  Father  (Engineer  &  Surveyor)  ;  In  private  practice  as  architect,  surveyor 
and  engineer  since  1890.  specializing  in  paper  and  allied  industries.  Work  covers  all 
matters  in  connection  with  large  industrial  plants;  arch'l.  work.  ci\nl  engr'g.  and  sur^'ey- 
ing.  Head  Office,  Kalamazoo,  but  has  maintained  offices  in  Canada  at  different 
times.  Was  conaltg.  engr.  for  Water  Power  Commission,  State  of  Michigan.  Member 
of  Amer.  Soc.  of  Civil  Engrs.,  Amer.  Soc.  Mech.  Engrs  and  Amer.  Assn.  of  Engrs. 

References:  F.  F.  Longley,  A.  G.  Maclntyre.  A.  Milne,  A.  S.  Cook,  C.  B.  Thorne. 


HKJKAS— JOHEIMI  AUTIUH.  of  Montn-al,  Que.  Born  at  Cote  dm  NVîm». 
Que  ,  March  .10th,  1806;  I-Muc,  3  ypum  Polytechnique,  Lav»l.  1914-18;  1913,  worluoi 
for  J.  P.  H  Ciisgrain;  :iU  yeum,  inntr'man  for  F.  C.  Leberge;  At  prcwtnt  oo  eocr'g 
work  for  J.  l>iioliiL>it/>l,  City  Hall  of  Oiitremont. 

Ueferuncos;  J.  Duchfutfl,  K.  C.  LubfTge,  J.  V.  B.  CMorain,  J.  A.  S.  VermMte. 

BERRY— ROBERT  CUAIM'EK,  of  (Ottawa.  Ont.  Horn  at  Bury,  I^annwhire. 
Knglund,  Nov.  Ist,  181»:^:  Educ  ,  MHr.,  McGill  Univ  I9I3;  1910  (f>  mfm.).  rofJnmn, 
locution  party,  O.  T.  H.  Sank  ;  1911  (5  mm.),  topog'r,  C  I'.  U.;  1«I2  ^/i  tnm.), 
in.Htr'iiian,  Mtco  of  way,  C  P.  K.;  I1ti:{-14,  irutr'man  on  C  P.  R.  T^rminalii.  Montreal: 
1914  (Fob.-Nov.).  aAst.  engr.,  C.  P.  R  Quebec  Freight  Shed,  Coiwtm:  1914-1-'»,  local 
«upt..  C.  P.  R.  revision  of  ventilation  plant,  C.  P.  R.  uldg  .  Toronto;  1915  (Mar  -July), 
local  «upt.,  C.  P.  R-,  Bt<;cl  fire  door  conwtrn.,  ChaU'au  Frontenac.  Quebec:  1915  to 
date.  examiiKT  in  reMponsible  charge  of  the  Hcientific  4  geometrical  injitrurnfnt  divi- 
sion of  the  Canadian  Patont  Office,  Ottawa.  Thifl  divn  aUo  include»  all  inventions 
covering  elamn  working  machinery',  centrifugal  apparatua,   firearms,  and  ordnance. 

References:  K.  M.  Cameron,  G.  G.  Gale,  O.  8.  Finnie.  L.  G.  Denis.  J.  B.  McRae. 

BODWEIJ^— HAROLD  A.,  of  Toronto,  Ont.  Born  at  Mount  Elgin.  Ont., 
May  l«t.  1878;  Educ.  Elec.  engr'g..  I.C.S.;  1901,  making  and  aMembling  elect'l  mach.: 
I'.t02-03,  dfting  for  Sawer  A  Masaey  Co..  Hamilton;  19(M-a5.  install'n  of  power  plant 
c'^uipnieiit  A  operation  of  plant;  190<MJ7.  lifting  for  Electric  Development  Co - 
Niagara  Falls.  Ont.;  1907  (Jan.-Stpt.).  designing  dftaman.  Tenn.  Coal,  Iron  A  Rail- 
road Co..  EnHley.  Ala  ;  1907-08.  designing  dftsman,  National  Tube  Co,  Torain, 
Ohio:  1909  (Mar-Oct.).  dfUman,  Toronto  Power  Co..  Niagara  FalU.  Ont.;  1009-11, 
designing  dftsnian,  hydraulic  dept.,  Ontario  Power  Co..  Niagara  Falls.  Ont.;  1911-12! 
sub-station  layouLs  &  design  of  steel  towers.  Toronto.  Hydro  Electric  System;  1912 
(.luly-Oct.),  d&sign  of  printing  presses,  Huffman  Printing  Pros?  Co  ;  1912-14.  dfting. 
Toronto  Power  Co.;  1914-17,  struct'!  engr.  in  charge  of  all  bldg.  d»)ign  for  Toronto 
Hydro  Electric  System;  1017-20,  struct'I  &  sales  engr.  for  Reid  &  Brown  .Struct*! 
Steel  &  Iron  Works  Ltd.;  March  1920  to  date.  struct'I  engr.  in  charge  of  all  bldg. 
design  &  supervision  of  all  bldg.  conatrn.  for  the  Toronto  Hydro  Electric  System. 

References:  P.  E.  Hart.  F.  G.  Clark.  A.  R.  Holmes.  M.  V.  Sauer.  W.  P.  Dobmn. 
E.  B.  Merrill. 

BOURASSA—ISIDORE.  of  Ford  City,  Ont.  Born  at  Sudbury,  Ont..  March 
17th.  1897;  Educ,  Walkerville  Tech.  Class.  .struct'I  drawing;  1913  (June-Sept.),  with 
C  P.  R.;  1914  (June-.Sept.).  rodman.  C.  N.  R.;  1916-17.  rodman  on  mine  constm.. 
International  Nickel  Co.;  1917-20.  rodman  &  instr'man,  British  American  Nickel 
Corp.;  on  mine  &  smelter  constrn.;  May  1920  to  Feb.  1921,  instr'man  for  Owen 
McKay. 

References:  C.  R.    McColl.  J.  J.  Newman,  W.  J.  Fletcher,  A.  J,  Riddell.  J.  E. 

Porter. 

BRINER— EMIL  AMANDUS.  of  New  Jersey.  U.S.A.  '  Born  at  New  York  City 
Nov.  17th,  1876;  Educ.  M.  E.  Cornell  Univ.,  1901;  Member.  Amer.  Soc.  Mech. 
Engrs..  1916;  2  years  (prev.  to  Univ.).  sales  work  with  Johnson  &  Faulkner,  N.Y.; 


_  doing  own  engr'g 

work;  2  years  in  charge  of  heating,  ventilating  &  drjring  dept.  (especially  paper 
drying)  for  N.  Y.  office  of  Green  Fuel  Economizer  Co.  ;  2  years,  paper  specialist,  in  charge 
of  air  conditioning  &  drj-ing  paper  for  Carrier  Engr'g.  Corpn.,  New  York  City:  At 
present  private  engineering  practice,  but  considerable  time  is  devoted  to  original 
work  in  field  of  invention,  paper  drying,  waste  heat  recoverj-  &  other  new  and  com- 
paratively new  work. 

References:  J.  T.  Farmer.  I.  J.  Tait.  C.  B.  Thorne,  J.  L.  Busfield.  G.  M.  Wynn, 
A.   Pringle,    H.    S.    Fergtison. 

BUSH— CLAYTON  ELGIN,  of  Toronto.  Ont.  Born  at  Toronto.  Aug.  14th, 
I8S5:  Educ..  B.A.Sc.  Univ.  of  Toronto,  1907;  D.L.S.,  O.L.S.,  A.L.S.;  1905  (summer), 
dftsman.  C.N.R.  office.  Winnipeg;  1909,  Ontario  Go^^t.  surveys,  reporting  on  soil, 
timber.  &  water  power;  1910-14,  private  j)ractice,  civil  engr.  &  suireyor.  Calgary, 
Alta.;  1914-19,  overseas;  1919  to  date,  with  Dept.  of  Public  Highways.  Ontario; 
At  Present  res.  engr.,  prov.  highway,  Brampton-Chatsworth.  85  nules. 

References:  P.  Gillespie,  W.  A.  McLean,  G.  Hogarth.  H.  W.  D.  Armstrong.  E.  G. 
Hewson,  H.  T.  Routly.  C.  H.  Mitchell. 

CAMERON— DONALD  ROY,  of  Kamloops,  B.C.  Born  at  London,  Ont., 
Jan.  14th.  18S8:  Educ.  B.Sc.F.,  Univ.  of  Toronto  1911.  B.A.  McGill  Univ.,  1909; 
Forest  surveys-Man.  1909,  B.C.  1909,  Hudson  Bay  Route  1910;  1911.  Lesser  Slave 
Lake,  forest  reconnaissance;  1912  to  date  in  charge  Dominion  forest  administra- 
tion, railway  belt  of  B.C.  Constrn.  of  improvements  necessary  to  efficient  fire  protec- 
tion &  administration  of  national  forests  in  B.C..  including  roads,  trails,  telephone 
lines,  buildings,  docks,  etc.;  At  present  District  Forest  Inspector,  Dom.  Forestry 
Branch,  Dept.  of  the  Interior,  Canada,  in  charge  railway  belt  of  B.C. 

References:  A.  G.  L.  McNaughton,  W.  E.  Blue,  O.  G.  Gallaher,  A.  S.  Fraser. 
C.  G.  Cline. 

CANTWELL— HERBERT  H..  of  Espanola.  Ont.     Born  at  Oxford,  Mar\'land. 

Oct-  15th,  1886;  Educ,  B,E.  Union  Univ..  1907;  1907-15,  rodman.  asst.  engr..  & 
asst.  superWsor  of  track,  New  York  Central  &  Hudson  River  R.R.;  1915  to  date. 
paper  mill  work  as  follows:  res  engr.  on  hydro-electric  ddvelopment.  J.  P.  Brownell. 
consltg.  engr  ,  res.  engr.  on  paper  mill  constrn..  T.  L.  Tomlins.  consltg.  engr.;  At 
present  res.  engr.  for  Spanish  River  Pulp  &  Paper  Mills  Ltd. 

References:  K.  G.  Ross,  G.  H.  Kohl.  H.  C  Baker,  C,  H.  Mitchell,  C.  B. 
Hamilton,  Jr. 
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CAHLIN— JOHN  WILLIAM,  of  Sydney.N.S.  Born  at  Sydnpy.May  13th. 1884; 
Eduo  ,  Sydney  Academy,  Rc^'d.  Prof-  Ençr.  of  N.S.;  1901-05.  land  surveying;  1905, 
charge  of  layout  and  grading  of  about  14  miles  of  streets,  Broughton;  1900,  transi tman 
on  location,  T.C.  Ry.;  1907-08,  bridge  engr  ,  f^hurge  of  layout  &  constrn.  on  same 
rly.;  1909,  asst  chief  of  party  riy.  location;  1910-12.  plant  constrn.,  Dominion  Iron 
&  Steel  Co  ;  1912  to  date,  with  City  of  Sydney,  and  at  present  asst.  city  engr. 

References:  N.  K.  Hay,  D.  H.  MrDougall,  'D.  F.  MaxweM,  J.  R.  Morrison,  D. 
Morrison,  B.   H.  Kinghorn. 

CARMICHAEL— JOSEPH  E.,  of  Windsor,  Ont.  Born  at  Smiths  Falls.  Ont., 
Sept.  23rd,  1892;  1910-11,  rodnian  &  dftsman  on  mtce-,  C.P.R.;  1911-13.  in  charge 
of  party  on  mtce.,  C.P.R.;  1913-15,  with  Owen  McKay,  O.L.S.,  D.L.S.,  CE.,  in  charge 
of  i>arty  on  munie,  drainage,  railroad  engr'g.,  etc.;  1915-19,  overseas;  1919-20,  with 
Owun  MclCay,  in  charge  of  field  work;  1920  to  date,  chief  asst.  to  H.  W.  Patterson 
(Successor  to  Owen  McKay). 

References:  W.  J.  Forbes-Mitchell,  J.  E.  Porter.  C.  R.  McColl,  M.  E.  Brian 
W.  J.  Fletcher. 

CARSON— GEORGE  HERBERT.  Jr..  of  Montreal.  Que.  Born  at  Danville. 
Que.,  Jan.  19th,  1896:  Educ.  A.  A.  Graduate,  Danville  Academy.  1912;  1913-14 
(4  mos.),  rodmau,  Laurentide  Co.;  1914-17,  dfting  &  field  work,  Laurentide  Co.; 
1917-19.  overseas,  Bty.  Commander's  asst.  &  observer,  11th  Can.  Seige  Bty.;  1919-20. 
mech.  &  struct'l  dftsman  on  plant  layout  &  design  for  Laurentide  Co.;  Oct.  1920 
to  date,  field  engr..  Three  Rivers  Pulp  &  Paper  Co.  Ltd 

References:  H  O.  Keay,  G.  R.  Murdoch,  J.  J.  O'SuUivan,  E.  A  Ryan.  E.  Peden 
H.  E.  Bates 

CHIPMAN— HAROLD  CASSELS,  of  Glace  Bay.  N.S.  Born  at  Kentville.  N.S.. 
Dec.  4th,  1885;  Educ  .  struct'l  engr's  course  &  ap'ticeship,  estimates  &  design, 
Dominion  Coal  Co.,  Glace  Bay,  N.S.,  1907-13;  1913-16,  estimate,  design  and 
2  years  asst.  foreman,  munition  plant.  Eastern  Steel  Co.,  New  Glasgow;  1917-19, 
estimate,  design  &  charge  of  contract  work.  Roberts  &  Schaefer  Co..  Chicago;  1919-20, 
estimate  &  design.  Dominion  Coal  Co.,  Glace  Bay;  Oct.  1920  to  date,  asst.  chief 
dftsman,  Dominion  Coal  Co.,  Glace  Bay. 

References:  C.  M.  Odell,  D.  Morrison. 

COMO— HENRY  EMMERSON.  of  Sydney,  N.S.  Bom  at  Minudie.  N.S.. 
Oct.  3rd,  1874;  Educ,  I-C.S.  Civil  Engr'g.,  1902;  1899  to  date  (with  exception  of 
1907-10  when  res.  engr.  on  rly.  constrn.  T.C.  Ry.),  with  Dominion  Iron  &  Steel  Co. 
as  follows: — 1S99-1902,  rodman,  1902-04.  transitman  on  steel  works  constrn.  19Oi-07. 
constrn.  engr.,  mills,  rlys.,  water  &  sewer  systems,  etc.,  1910  to  date,  res.  engr.  on 
constrn.,  mtce  &  surveys.  Work  included  supervision  of  misc.  steel  plants  constrn. 
&  mtce. 

References:  D.  H.  McDougall.  C.  M.  Odell,  G.  D,  Macdougall,  H.  Longley, 
D.  F.  Maclsaac. 


DUNBAR— WILLIAM  BOWIE,  of  Dunbarton,  Ont.  Born  at  Pickering,  Ont., 
Aug.  8th,  1890;  Educ,  B.A.Sc,  Univ.  of  Toronto.  1912;  1909  (summer),  dfUman.. 
C.P.R.  constrn.  office,  Toronto;  1910  (sumnter),  C.NMÏ.  constrn.;  1911  (euramer), 
concrete  constrn  for  self,  sidewalks,  etc.;  1912.  res.  engr..  Board  of  Highway  Com- 
m'nrs.,  York  Co.,  &  res.  engr.,  pavement  &  storm  sewers,  Town  of  North  Toronto; 
1912-14.  Toronto  Power  Co..  Transmission  line  constrn.;  1915  (Apr. -Oct.),  re«.  ençr., 
Board  of  Highway  Comm'ner.?.,  York  Co.;  1915-17.  muni*ion  insp'r..  Canadian 
Inspection  Co  .  in  charge  of  shops  at  BeUeville,  Preston.  Toronto;  1917-19,  Lieut., 
Can.  Engrs.;  Summer  1920,  reinforced  concrete  bldg  design  &  dfting.;  Sessions 
1919-20  and  1920-21.  demonstrator  in  drawing,  Faculty  of  Applied  Science.  Univ. 
of  Toronto. 

References:  C.  R.  Y'oung,  P.  Gillespie,  J.  R-  Cockburn.  T.  R.  Loudon.  E.  A. 
James   C.  S.  L.  Hertzberg, 

DRAKE— EDWAJID  FISHER,  of  Ottawa.  Ont.  Born  at  Troy,  Ohio,  U.S.A., 
July  15th,  1862.  Educ,  Private  tuition  and  specialized  study;  15  years  (1906-21), 
study  of  law  &  engineering  as  applied  to  irrig.  drainage  and  water  supply  work.  1912-18, 
eupt.  in  responsible  charge  of  the  irrig.  branch,  Dept.  of  the  Interior,  1918  to  date, 
Director  in  respon.«ible  charge  of  the  Reclamation  Service,  Dept.  of  the  Interior, 
Ottawa 

References:  J.  B.  ChalUes,  G.  N.  Houston,  O.  S.Finnie,  C.  A.  Magrath,  J.  Murphy, 
H.  B.  Mucklestoii.  L.  C.  Charlesworth.  C.  H.  MitchelU 

FORMAN— ANDREW  SHEARER,  of  Westmount,  Que.  Born  at  Montreal, 
Que-,  July  26th.  1878;  Educ,  B.Sc.  McGill  Univ..  1901;  With  John  Forman  &  Sons 
for  18  years,  as  mgr.  &  consltg.  engr.,  in  charge  of  elect,  power  &  light  instaU'na., 
pulp  &  paper  mill  erection,  water  power  developnent  at  Grand  Mere,  Shawinigan 
Falla,  Jacques  Cartier  River;  At  present  consltg.  engr.  in  mech.,  elect'l  and  marine 
work. 


References:  J.  H.  Hunter,  S    F.  Rutherford,  F.  Thomson.  R    M.  Wilson,  J. 
Shaw,  C.  Thomson,  R.  J.  Beausoleil. 


A. 


GEALE— HERBERT  JOHN,  of  Toronto,  Ont.  Born  at  Montreal.  Que., 
Sept.  30th,  ISSS;  Educ.  Senior  Matric  Jarvis  College.  Toronto:  1908-12.  with 
N.T.C.  Ry.  as  follows:— 1906-08,  cachekeeper,  1908-09,  timekpr.,  1909-10,  rodman, 
1910-12,  instr'man  (acting  res.  engr.  from  Dec.  1911  to  August  1912);  1912-14. 
instr'man,  &  1914-15,  leveller.  C.P.R. ;  1915-19,  overseas;  1919-20,  with  Dupont 
Engineering  Co.,  as  instr'man  in  charge  of  layout  at  the  General  Motors  Plant, 
Oshawa,  Ont.  ;  At  present  temporarily  employed  by  the  Toronto  Transportation 
Comm'n.  on  street  railway  statistics. 

References:  T.  S-  Armstrong,  W.  P.  Wilgar.  H.  H.  Charles,  A.  C  Wright,  S.  B. 
McConnell,  A.  V.  Redmond,  W.  O.  Cudworth. 

GRAHAM— FRANK  CHARLES,  of  Port  Arthur. Ont.  Born  atBroadview.Sask., 

Feb.  14th.  1891;  1908  to  date,  with  City  of  Port  Arthur  as  rodman,  instr'man,  insp'r.. 
dftsman,  and  at  present  asst-  city  engr 

References:  W.  T.  Moodie,  C.  E.  Henderson,  L.  M.  Jones,  G.  R.  Duncan,  G. 
Blanchard. 


COURCHENE— CHARLES  EDWARD,  of  Quebec,  Que.  Born  at  Quebec, 
April  ^th.  1891;  Educ,  Grad.  Quebec  Univ.,  1913,  Q.L.S.  1914;  1913-14,  dftsman 
on  T.C.  Ry.  constr.;  1914-16.  office  in  Quebec;  1916-20,  instr'man,  (juebec  &  Saguenay 
Ry.;  1920  to  date,  divn.  engr.,  Dept.  of  Roads.  Prov.  of  Quebec. 

References:  A.  J.  Macdonald,  C.  E.  Gauvin.  G.  K.  Addie,  J.  N.  R.  Beaudet, 
A.  Dick,  R.  J.  L.  Savary. 

CRANDALI^-WILLIAM  HENRY,  of  Moncton,  N.B.  Born  at  Moncton, 
June  16th,  1892;  Educ,  Private  instruction  elect'I  engr'g.;  1912-13,  rodman  &  asst. 
dftsman.  on  constrn.,  N.T.C.  Ry.,  Cochrane,  Ont.;  1913-14.  asst.  to  heating  engr., 
Metals  Ltd.,  Calgary.  Alta.;  1914-15,  asst.  dftsman,  prelim,  surveys.  Can.  Govt. 
Ry.  in  Nova  Scotia;  At  present,  asst.  to  engr..  The  T.  Eaton  Co.  Ltd.,  Moncton. 

References:  W.  B.  MacKenzie,  J.  Edington,  J.  D.  McBeath,  G.  H.  Butler. 

DOAN— WILLIAM  EARL,  of  Toronto,  Ont.  Born  at  Sabina,  Ohio,  March 
Gth,  1882;  Vice-President,  Canada  Creosoting  Co.,  Ltd.,  engaged  in  treating  cross  ties, 
timbers,  and  other  materials  for  the  railroads,  power  companies  and  others  using 
these   materials. 

References:  J.  M.  R.  Fairbairn,  A.  C.  MacKenzie,  H.  T.  Hazen,  R.  L.  Latham, 
S.  B   Clement. 

DOHERTY"— GEORGE  WILLIAM,  of  East  W^abana.  Nfld.  Born  at  Cardigan. 
P.E.I. ,  April  23rd,  1879;  Educ,  Armour  Inst,  of  Technology;  1898-99.  wiring  & 
install'n.,  small  plants  with  contractor  in  Halifax;  1899-1902,  electrn.  &  engr.  at 
International  Pier  Lighting  Plant.  Dominion  Coal  Co.  ;  1902-04.  general  electric 
insp'r..  Dominion  Iron  &  Steel  Co  .  Sydney;  1904.  engr..  Cape  Breton  Electric  Co., 
Sydney:  1905,  engr.  in  charge  of  plant  at  Winnipeg,  Manitoba  Free  Press;  1907  to 
date,  with  Dominion  Iron  &  Steel  Co.  as  follows: — 1907-10,  foreman,  electric  repairs. 
1910-19,  asst.  elect'I  supt.,  Sydney.     1919  to  date,  erecting  at  Wabana  Mines,  Nfld. 

References:  J.  B,  Gilliatt,  C  B.  Archibald.  J.  H.  Morley,  J.  B.  Pétrie,  S.  C.  Mifflen. 
D.  H.  McDougall,  J.  S.  Whyte. 

DOREY— GEORGE  BINET,  of  Montreal.  Born  at  Jersey,  Channel  Islands, 
July  5th.  1888;  Educ.  I.C.S.  and  home  study;  1907  to  date  (with  exception  of  mihtarj- 
service),  with  the  Hart-Otis  Car  Co.  as  follows :~1007-10.  dftsman,  1911  (6  mos.). 
inspector,  1911-12,  in  charge  of  detailing  and  checking  of  drawings  &  compilation 
of  bills  of  materials,  1912-17  and  1919  to  date,  chief  dftsman.  In  full  char^  of 
designing,  erection   &  shop  work;   1917-19,  overseas,  Lieut..  4th  Can.  Heavy  Bty. 

References:  W.  S.  Atwood,  C.  M.  McKergow,  W.  L.  Scott,  E.  Vinet,  T.  C. 
McConkey. 


HARRIES— JOHN  FRANCIS,  of  Montreal,  Que.  Born  at  Cardiff.  South 
Wales,  Aug.  9th,  1889;  Educ,  B.S.A.,  Univ.  of  Toronto,  1910;  Ap'ticed  to  his  Father 
at  Cardiff,  Wales,  in  chem.  engr'g.,  1903-06;  1910  to  date  with  Canada  Starch  Co. 
Ltd.,  as  follows: — 1910-12,  in  charge  of  laboratory.  Cardinal,  Ont.,  1912-15,  chem. 
supt.  in  charge  of  chem.  process.  Cardinal  Plant.  1915-18,  supt.  of  plant  &  designer 
of  plant  apparatus,  Cardinal,  1918-20,  chem.  engr.  in  charge  of  all  process  &  plants. 
May  1920  to  date,  chief  asst.  to  chief  engr.,  J.  H.  Hunter. 

'  References:  J.  H.  Hunter.  R.  E.  Hunter,  R.  Biekerdike,  R.  J.  Beausoleil,  C. 

Thomson. 

HICKS— WILLIAM  ARTHUR  BEAVER,  of  Montreal,  Que.  Born  at 
London,  Ont..  July  Slst,  1876;  Educ.  Grad.  S.P.S.  (Mech.  &  Elec  Engr'g.).  Univ. 
of  Toronto,  1897;  1898-1900,  in  shops  &  offices  of  Northey  Co.,  Toronto;  1900-01, 
dfting  dept..  Snow  Steam  Pump  Works,  Buffalo,  N.Y.;  1901-03,  engine  dept., 
Lackawanna  Steel  Co.,  on  equipment  &  mtce  of  new  power  plant  for  steel  mill,  design 
of  rolling  mill  and  gas  engines,  piping  systems,  power  tests  etc;  1904-20,  hydraulic 
dept.,  S.  p.  Morris  Co.,  more  recently  known  as  The  J.  P.  Morris  Dept.  of  the  Wm. 
Cramp  &  Sons  Ship  &.  Engine  Bldg.  Co.,  Philadelphia,  Pa.,  190G-17.  chief  dftsman. 
1917-20,  asst.  to  mgr..  designing, constructing  &.  selling  hydraulic  turbines  of  all  types 
&  sizes;  At  present  engr.  of  hydrauhc  dept.,  Dominion  Engr'g.  Works,  Lachine,  Que. 

References:  G,  E.  Bell,  K.  B.  Thornton.  H.  Holgate.  C.  W.  Earner,  N.  R.  Gibson. 

HIGGINS— EDGAR  CLARENCE,  of  Toronto.  Ont.  Born  at  Montreal. 
Que..  March  28th,  1894;  Educ,  4  years  Montreal  Technical  Evening  Classes;  2  years 
course  in  struct'l  engr'g.  given  by  Dominion  Bridge  Co.;  1912-19,  with  Dominion 
Bridge  Co.  as  follows: — 1912-15,  detailing  à  struct'l  steel  dept.,  detailing,  checking 
&  designing,  plant  engr'g  office,  1918-19,  detailing  &  checking,  mech.  drawing  office; 
1919-20,  struct'l  detaihng.  The  Phccnix  Bridge  &  Iron  Works  Ltd.,  Montreal;  1920-21, 
struct'l  designing  &  checking,  Can.  Allis  Chalmers  Co.  Ltd..  Toronto:  At  present. 
checldng,  detailing  etc..  struct'l  steel  &  gen  bldg.  work  for  the  H.E.P.C.  of  Ontario. 

References:  D.  C.  Tennant,  H.  S.  Grove.  C.  H.  Timm.  J.  P.  Watson.  H.  M.  White, 
J.  L.  Brower,  H.  V.  Armstrong. 

HIRSCH— LYNN  IRVING,  of  Toronto.  Ont.  Born  at  Philadelphia,  Pa., 
U.S.A.,  April  nth,  1881;  1901-11,  oi\ various  railroads  in  U.S.A.  as  follows:— 1901-03, 
rodman,  mtce  of  way,  &  instr'man  on  heavy  constrn.,  1903-05,  dftsman,  topog'r  and 
leveller  on  prelim.  &  location  surveys,  1905  (May-Sept.),  transitman.  1905-OG,  dftsman, 
1907  (Jan. -June),  topog'r.  &  dftsman.,  1907-09,  chief  dftsman  for  divn,  engr.,  1909-10, 
chief  dftsman  for  engr.  of  constrn.,  1910  (Apr. -July),  asst.  engr.,  grade  revision, 
1910-11,  leveller  on  location;  1910  (Aug. -Oct.),  chief  of  party.  Benham  Investment 
Co.,  topographic  survey  &  subdivn.  of  2000  acres;  1911-15,  asst.  engr.,  G.T.R., 
Toronto  Grade  Separation;  1915  to  date,  asst.  supt.  of  constrn.,  Toronto  Terminals 
Ry.,  New  Union  Stn..  Toronto. 

References:  J.  R.  W.  Ambrose.  E.  G.  Hewson,  A.  S.  Going,  W.  J.  Armstrong, 
A.  Crumpton. 
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JDHT— ALLAN  1).  ii(  Hyiliiry.  N.H.  Hum  nl  Ilnllfai.  NH.  Am.  I.L  1«73: 
IIKU  U>  ilnlo.  «illi  l>oiiiiiili>i>  Iron  A  Htf«l  Co  lu  loltnw»  -  HKKt  im,  iiirrh  clrtinK 
&  ilomuiiiiiu.  lii'lil  I'liur'il  >lr|>t.,  IWIHI-2U,  imiiL  lirlil  riigr.,  H>m  lo  ilntr.  Ilcltl  riiar.  i 
OMt.  NUpt.   tnu'kit   \   llltco. 

Uvforom-ra:  C  M.  Odcll.  U.  D.  MnnloiMinll,  AW.  MrMulir,  U.  l^>ngley.  K.  G. 
Cniiieruit,  1>.  K.  Marlnnnc. 


Jl'LlAN— I'KNAKLL  TIIOMI'HON,  of  Morrinlmr».  Ont.  Horn  itt  Ciwllfinor^, 
Oiil  ,  Auk.  :iliit.  LSIMI;  l'Alun,  It.A.Kr  ,  Univ.  of  'I'oronio,  W>(];  Niininiirn  IUI4i:>, 
«t'U.  work  A  (niirktMitintc  o\\  i-onntrn.  ol  rounly  rtmdn.  Vcv\  County;  Ullii-|y.  ovithi'Iu»; 
At  nnwtutl  with  ll.K.I'.C.,  Morriitliurit.  Ht.  Luwri-nro  Uivrr  Ucvolopinriit.  Injii'- 
work.  nu'tortnu  luul  ollirn  work  on  liyilrnulto  coniputntionn. 

Urfcriuiora:  M.  C.  Iliiulry,  J.  J.  Triiill,  S.  Uowon,  C.  II.  Mutlivwaon,  C.  1(. 
McCort.  r.  LiilUopti'. 


KENDAI-Iy— IlEKBEUT  CROSBY,  of  Toronto.  Ont.  Born  at  Milford,  N  II.. 
U.S.A.,  Sfpl.  ItUli.  1K91;  I'Muo.,  K.Bf.  (K  K.),  QucnnV  Univ.,  IUI7;  April  1017  lo 
April  11118  nud  Julv  Ullil  to  Nov.  11120,  (lfl«nmn,  iliict  nicch.  cngr'u  stufT,  CPU.; 
UH8-1W,  ovrrttnitt,  ll..S,  Army:  At  prraoiit.  bkin.  Si  nicch.  supt,.  New  Union  Stn., 
Toronto  I'omiinnl»  Ky.  Co. 

Ui'fiTiMu'wi:  J.  U.  W.  Auibrosoi  W.  J.  Arniatrong,  A.  L.  Mudjcf.  .1.  A.  Shiiw, 
W.  II.  \Vinl.-rro«d.  (.',.  U.  Jnck. 


KlUUV— AI.UKUT  UUSSliM,,  of  Sliolburnc,  Ont.  Born  at  Toronto,  Ont  .  March 
21st,  1891);  lOduc,  .|  years  Tech.  High  iSchool,  Toronto;  2  years,  ditfman.,  &  junior 
iustr'man,  nitco.  of  way.  G.T.U.  in  Ontario;  2  years,  transitnian,  Toronto  Harbor 
Comni'n.;  tt  n»o8.  to  date,  asst.  to  the  res.  engr.,  Toronto-Owen  Sound  Prov.  Highway. 

Ueferencra:  K.  B.  Goediko,  I.  F.  Willsie.  E  G.  Hewson.  N.  D.  Wilson.  G. 
Hogartli. 

LEE— WILLIAM  DAVID,  of  Winnipeg,  Man.  Born  at  Cork,  Ireland,  June 
1st,  1883;  1S)01)-14,  with  C.P.R.  as  follow»:— in09-10.  right  of  way  surveys,  rodman 
on  constrn.  iiistr'nian  in  charge  of  constrn.  as  res.  engr.  1913-14,  res.  engr.  constrn. 
dept.;  1917-18.  res.  engr.,  Winnipeg  Aqueduct  Constn.  Co.;  1919  to  date,  res.  engr., 
constrn.  dept.,  C.P  U. 

References:  W.  A.  James,  D.  A.  Livingston.  J.  C.  Holden.  W.  G.  Chace,  J.  A. 
Meindl. 


LePAN  ARTHUR  D'ORR.  of  Toronto.  Ont.  Born  at  Owen  Sound,  Ont., 
Aug.  20th,  1885;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1908;  1909  (5  mos.),  asst.  engr., 
filtration  plant,  etc.,  under  R.  McDowell,  C.E..  Town  of  Owen  Sound;  1910,  appointed 
asst.  Bupt.,  1915,  joint  supt..  1920,  supt.,  of  University  of  Toronto.  Work  included 
constrn.  of  stands  seating  SOOO  people  at  the  Univ.  of  Toronto  Stadium,  constrn.  of 
concrete  &  brick  tunnell  extension,  steam  mains  &  wiring,  to  connect  Knox  College 
with  Central  Plant;  At  present  in  complete  charge  of  operation,  mtce,  alterations 
ife  additions  to  central  heating  plant. 

References:  C.  R.  Young,  P.  Gillesoie,  J.  R.  Cockburn,  T.  R.  Loudon.  C.  H. 
Mitchell,  W.  B.  Redfern,  G.  T.  Clark.  W.  R.  Worthington. 


M  acRAB;— ALEXANDER  ERNEST,  of  Ottawa.  Ont.  Born  at  Avonmore. 
Ont.,  Nov.  19th,  1SS7;  Educ..  B.Sc.  (Chcm.  Engr.),  Queen's  Univ.  1914.  Fellow- 
Canadian  Institute  of  Chemistry.  Member-Society  of  Chemical  Industry;  1912-14. 
tutor  (demonstrator  for  3  mos.)  in  chemistry,  Queen's  University;  1913  (summer), 
asst.  engr..  Metallurgical  Research  Dept.  of  the  Canadian  Copper  Co.,  Copper  Cliff, 
Ont.;  1914  (summer),  asst.  chemist,  Mond  Nickel  Co.,  Coniston,  Ont.;  1914  to  date, 
examiner  in  charge  of  the  Chemical  &  Metallurgical  Division  of  the  Canadian  Patent 
Office.  Ottawa. 

References:  A.  Macphail,  L.  W.  Gill,  K.  M.  Cameron,  W.  L.  Malcolm,  D.  A.  R. 
McCannel,  F.   G.   Bird. 

MAGUIRE— HUGH  CHRISTOPHER,  of  St.  Catharines,  Ont.  Born  at 
St.  Catharines.  Feb.  19th.  18S0;  Educ,  3  years  Univ.  of  Toronto,  1903-06;  1906-11. 
engr'g  staff.  Welland  Canal.  On  constrn.  of  dock,  retaining  walls,  dredging  etc.; 
1911-13,  prelim,  survey  for  Welland  Ship  Canal;  1913-17.  junior  engr.  in  charge  of 
constrn.  work-  on  south  half  of  Section  5,  Welland  Ship  Canal;  1917-18,  engr.  with 
Foundation  Co.  on  constrn.  of  International  Nickel  Go's  plant  at  Port  Colborne, 
Ont.;  1918-19,  engr.  with  Foundation  Co.  at  Tulleytown,  Pa.;  1919,  in  charge  of 
party  on  land  survey  work  for  Mr.  Rutherford,  O.L.S.;  At  present,  junior  engr.. 
Section  No    5,  W^elland  Ship  Canal. 

References;  H.  G.  Acres.  W.  P.  Near,  W.  H.  Sullivan,  E.  P.  Johnson,  R.  P. 
Johnson,  J.  J.  Aldred,  D.  E.  O'Brien,  R.  C.  Morgan. 


McADAM — JAMES,  of  Toronto,  Ont.  Born  at  Edinburgh,  Scotland,  July 
7th,  1882;  Educ,  Heriot  Watt  Tech.  College,  1S98-1902,  Qual.  Sanitary  Inspector 
by  exam..  Royal  Sanitary  Institute,  1905;  5  yrs.  ap'ticeship  in  quantity  surveying 
&  engr'g.,  1898-1902;  1903-04,  junior  asst.  engr  ,  Edinburgh  &  District  Water  Trust; 
1905-07,  engr.  &  surveyor  on  the  Scotch  Estates  of  the  Most  Hon..  The  Marquis 
of  Zetland,  K.T. ;  1907-09,  town  engr.  &  sanitary  insp'r.  of  Lochgelly,  Fife,  Scotland: 
1910-19,  with  roadway  section,  Works  Dept.,  City  of  Toronto,  as  follows: — 1910, 
dftaman,  1911.  asst.  outside  iusp'r  of  work,  1912-15,  engr.  of  West  Division,  1915-19, 
engr.  in  charge  of  all  contract  work  on  roadways  &  sidewalks:  1919  to  date,  engr. 
of  constrn.  for  Messrs.  Barber.  Wynne-Roberts  &  Seymour,  Consltg.  Engrs.,  Toronto. 

References:  R.  O.  Wynne-Roberts,  H.  L.  Seymour,  F.  Barber,  G.  G.  Powell, 
R.  H.  H.  Blackwell,  W.  Barber,  W.  R.  Worthington. 


McKINNON- HONAI.I)    MOIUtlHO.N.    ol   Hv.lney,    NH      '•  • 

Hilrr,  (•  II  ,   NH.   May  22i..l.   Ik)^.',;  l:dur  ,  11  He  .   r).l|,„u«i«   A 
H)I2;  Hurvryiny,  dftuiK,   A  (-fitiinntinjc  f'>r  Hyilnry  l'avirig  A  <'>, 

uni.  lo  City  rligr..  City  of  Hydniy;  llllD-IU,  n<lin«  nly  rli«r  .  <  •>  ...  -,.]i,.>  iti 
charge  of  munie  work,  IUIU-'.2I,  illling  et  nlrurt'l  ntMil  dougniriic.  «limalirif  A  lu 
churiie  of  conaUD..  Cape  Hretun  Liigr'i.  W'ork<;  At  prnwnl  City  tngr  .  City  o( 
Hydney. 

IleforaooM:  C.  M.  Odall,  U.  H.  MoDou(>ll.  D.  MoiriaoD.  II    F.  Liurcne*.  J.  I(. 
Morrijion. 


McNEII.— RICIIARI)  JOHN,  of  .Sydney.  N  8.  Born  «I  ll.lil»,.  NH.  H..PI. 
2(Jth.  I8K2;  2  yenrii  .Sluilelil  with  Ainerirun  Coke  A  Guji  (Jo.;  4  yeitra  ro<irnafi  A  iruitr'- 
ninn.  10  ycara  lield  engr.,  on  gni'l  colutrii.,  Dominion  Iron  A  ^te«l  Co.;  At  prM«nt 
aaat.  to  Bupt.  of  mice  of  way.  Dominion  8t«el  &  Coal  Co. 

Kofprencw:  U.  D.  Macdougall,  A.  W.  McMastcr,  J  R.  Morriwo.  H  Londcv 
D.  F.  Maclauio,  D.  H.  McDougall.  i-ongiey. 


McNIVEN— JOHN  J.,  of  OtUwa,  Ont.  Born  at  Manitou,  Man  ,  March  2IiiL 
1880;  Educ,  B.Sc,  McGill  Univ..  IU12;  1909-14,  with  B  C.  Electric  Kly.  Co,  Van- 
couver. B.C..  as  follows; —  1909  (nummer),  rodman  on  survey  work,  1910  (Mumrner). 
oiler  4  aut.  operator,  hydro  electric  generating  «tn.  1911  (summer;,  corislrn.  iimp'r' 
&  foreman,  1912-13,  dfling  4  designing,  power  plaut«  A  subatiui.  1913  (Jan-Mar), 
insp'r  on  constrn.  steam  power  plant;  1913-14.  asst.  to  eltct'l  engr.;  1911-17,  iiwpector 
Ga«  A  Electricity,  Dom.  Govt;  1918-20.  western  mecb.  engr.,  D.H.C.R  ,  in  charge 
of  operation,  mtce  A  new  constrn.  of  power  A  beating  plants.  Oct.  1920  to  date 
gen'I  mecb.  engr.  of  above  dept.,  with  jurisdiction  over  all  power  A  beating  planla 
throughout  Canada. 

References:  N.  F.  Parkinson,  G.  A.  Browne,  F.  S.  Keith,  II  8.  Joboston,  K.  A. 
C.  Henry,  F.  S.  Easton,  E.  A.  Jamieaon. 


MYLES— ALBERT  RUSSEL,  of  Campbellton.  N.B.     Born  at  Albert.  N  B 
Oct.  17th.  1899;  1914-17,  divu.,  engr's  office,  C.N.R..  Campbellton;  1917  to  date! 
rodman  on  above  staff. 

References:  R.  H.  Smith,  R.  A  Black,  W.  H.  Campbell,  R.  J.  S.  Sly,  J.  L.  Wilson, 
R.  McManus. 


MOGAN— JAMES  THOMAS,  of  Toronto,  Ont.  Born  at  Toronto,  June  7th 
1894;  Educ.  B.A.Sc,  Univ.  of  Toronto,  1915;  1912-13  (summers),  rodman.  City  of 
Toronto;  1914  (summer),  field  engr.,  Toronto  Harbor  Comui'n.;  1915,  in  charge 
of  sunxy  party,  Toronto  Harbor  Comm'n.;  191G  (Jan. -May),  mtce  of  way,  Buffalo 
Divn.,  Lehigh  Valley  Rly.;  1916-17.  field  engr.,  Canadian  Suwart  Co..  Toronto 
Harbor  Improvement  contract;  April  1919  to  date,  field  engr.  in  charge  of  consCm., 
Russell  &  Roddick,  Marine  Contractors,  Toronto  Harbor  Improvements. 

References:  H.  R.  Silcox  C  L.  Hays,  N.  D.  Wilson,  G.  T.  Clark,  W.  E.  M.  Bonn, 
R.  G.  Saunders. 


MONTABONE— ADOLPH  JALBERT  FLEMMING,  of  Montreal.  Que. 
Born  at  Rockville,  Ind.,  U.S.A.,  Dec  30th,  1879;  Engaged  in  practical  work  in  the 
eleet'l  engr'g  field  from  the  age  of  14  years;  1904-14,  dist.  elect'l  engr.  for  C.G.E. 
CJo.  Ltd..  Montreal;  1914  to  date,  consltg.  elect'!  engr.  in  connection  with  pulp  A 
paper  industry. 

References:  L.  A.  Herdt.  N.  C.  Mills,  H.  S.  Ferguson,  W.  J.  Francis,  F.  B.  Brown, 
J    M.  Robertson,  C.  W.  Burroughs. 


MORHAM— WILLIAM  CUNNINGHAM,  of  Toronto,  Ont.  Bom  at 
Edinburgh,  Scotland,  April  ISth,  1879;  Educ,  1st  year  engr'g  coiirse  at  Heriot  Watt 
College.  Edinburgh,  Classes  there  and  at  School  of  Art  during  architectural  ap'tice- 
ship; 1S96-1901,  ap'tice  with  Dunn  &  Findlay,  Edinburgh:  1901-03.  dftsman.  city 
engr's  office,  Edinburgh;  1903-05,  dftsman,  Runtz  &  Ford.  Arch'ts..  London.  England; 
1905-07,  city  engr's  office,  Edinburgh;  1907-09.  asst.  arch't.,  city  engr's  office.  Singa- 
pore; 1913-14.  dftsman,  prov.  arch'ts  office,  Toronto;  1916-17,  dftsman,  SutcUffe 
&  Neelands,  Engrs..  New  Liskeard,  Ont.;  1919,  dftsman,  .Sharp  &  Horner,  Arch'ts., 
Toronto;  Oct.  1919  to  date,  dftsman,  hydraulic  dept.,  HE. P.C.  of  Ontario,  'Toronto. 

References:  T.  H.  Hogg,  M.  V.  Sauer,  R.  L.  Hearn,  J.  R.  Montague,  W.  Harland, 
A.  E.  Nourse. 


MOORHOUSE— EDMUND  FLOYD,  of  Winnipeg,  Man.  Born  at  Rich- 
mond, Ont..  Jan.  20tb,  1895;  Educ,  B.Sc.  (C.E.),  Univ.  of  Toronto.  1920;  1911, 
rodman.  City  of  Medicine  Hat,  Alta.;  1912,  asst.  topog'r.,  C.P.R. ;  1914.  timekpr.. 
South  Alberta  Land  Co.;  1915,  rodman,  D.L.S.  in  Sask.,  1910-17,  asst..  D.L.S.  in 
Alta  &  Sask.;  1919,  location  party,  Canada  Land  4  Irrig.  Co..  Alta.;  1920  (Apr.-Sept.). 
struct'l  dftsman,  Lockwood,  Greene  &  Co.,  Detroit,  Mich.;  1920-21.  demonstrator, 
Engr'g  Dept.,  Univ.  of  Manitoba. 

References:  G.  C.  Cowper,  J.  D.  McBeath,  R.  W.  Moffat,  J.  N.  Finlayson,  P. 
Gillespie,  V.  M.  Meek,  J.  L.  Franzen. 


NIVEN— CHARLES  RITCHIE,  of  Toronto,  Ont.  Born  at  Belfast.  Ireland. 
Aug.  10th,  1898;  Educ,  3rd  year  engr'g  cert..  Technical  College,  1920;  1915-20. 
yard  plant  dftsman.,  on  reconstrn.  of  shipyard,  Harland  &  Wolff  Ltd..  Shipbldrs.. 
Glasgow,  Scotland:  Nov.  1920  to  date,  dftsman,  constrn.  dept.,  H.E.P.C.  of  Ontario, 
Toronto. 

References:  M.  V.  Sauer,  F.  A.  Robertson,  W.  Harland,  A.  E.  Nourae,  R.  M. 
Carmichael. 
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OLMSTED— REGINALD  I.,  of  Calgary,  Alta.  Born  at  Ancaster,  Ont.. 
Ort.  10th,  1889;  Educ,  I.C.S.  Munie.  Engr'g.;  1910-11,  rodman  &  instr'man.  cement 
tesing,  Smith  Kerry  &  Chace.  Horseshoe  Falls.  Alta.;  1912-13,  instr'man,  Calgary 
Power  Co.  Ltd.;  1914  (Feb.-July),  timekpr..  Foundation  Co.  Ltd..  Bear  River.  N.S. 
&  Niagara  Falls.  N.Y.;  1914-15,  instr'man.  American  Aluminum  Co..  Massena  Springs, 
&  New  York  City;  1915  (May-Dec),  rodman,  Welland  Ship  Canal,  Sec.  1;  1915-19. 
overseas:  1919  (Apr. -July),  foreman,  Canadian  Dredging  Co.,  Port  Robinson.  & 
H.  E.  P.  C.  of  Ontario.  Nipegon.  Ont.;  July  1919  to  date.  res.  supt-  engr'g  branch, 
D.S.C.R..  one  year  at  Victoria.  B.C.  and  at  present  at  Calgary,  Alta. 

References:  H.  S.  Johnston,  G.  A.  Browne,  J.  Adam,  A.  G.  Willson.  C.  W.  Allen. 

FALSER— HUGH  DEARLE.  of  Gowganda,  Ont.  Born  at  London,  England. 
July  14th,  1884;  Educ.  3  years  scholarship.  The  Walthamstown  Essex  Technical 
School.  London,  England;  1902-06  ap'ticeship  with  Henry  Jones  &  Sons.  Gen.  Engrs., 
London;  1906-08.  charge  of  constrn.  &  repairs.  The  Farman  Auto  Co..  London; 
1908-10,  engr.  to  Plaw  Hatch  Estate,  Sussex,  England.  Charge  of  electric  light  plant, 
pumping  instaH'n.,  and  other  mach.;  1913-15  assayer  &  surveyor.  The  Miller  Lake 
O'Bnen  Mine;  1915  to  date,  engr.  with  The  Miller  Lake  O'Brien  Mine,  Gowganda,  Ont. 

References:  J.  A.  Reid,  J,  G.  Dickenson.  H.  W.  Sutcliffe.  A.  D.  Campbell,  F.  D. 
Reid.  A.  V.  Redmond. 

PARKER— IR^^ING  HOLMAN,  of  Montreal,  Que.  Born  at  New  York  City, 
U.S.A..  June  9th.  1S93;  Educ.  1920-21,  (unfinished  to  date).  High  way  Engr'g  Course, 
including  Laboratory  Research.  Univ.  of  Michigan;  1913-10.  rodman.  leveller,  transit- 
man,  on  field  constrn.  work  on  elevated  R.R.  fox  Itnerborough  Rapid  Transit  Co  , 
New  York  City:  1917-19,  with  U.S.  Army.  22  mes.  in  France  with  Areo  Ser\-icp, 
Wounded,  Awarded  Croix  de  Guerre.  1918;  1919  to  date,  with  Milton  Hersey  Co., 
Ltd..  Montreal,  Season  1919  in  charge  of  street  and  plant  inspection,  Quebec  City, 
Season  1920  in  charge  of  plant  inspectors  and  street  inspection.  Montreal:  At  present 
on  leave  of  absence  until  June  1st,  to  attend  advanced  courses  and  seventh  Annual 
Conference  of  Highway  Engineers,  held  at  the  Univ.  of  Michigan,  Ann,  Arbor,  Mich. 

References:  C.  A.  Mullen,  A.  H.  Blanchard,  R   A.  Ross.  W.  D.  Baiilairge. 

PHILLIPS— FREDERICK  ROBERT,  of  Toronto.  Ont.  Born  at  Rye.  Sussex. 
England.  April  25th,  1887;  Educ,  Honours  Diploma.  Quantity  Surveying.  City 
&  Guilds  Institute.  Loudon,  England:  1902-07,  with  Ellis  Bros..  Contractors.  Rye, 
Sussex,  as  asst.  on  design,  quantities  &  estimating;  1907-10.  dftsman  &  estimating. 
Batts  Ltd..  Toronto:  1910-12.  struct'l  supt..  John  M.  Lyle,  Architect;  1912-14.  with 
John  Ver-Mehr  Co.  and  William  Cowlin  &  Sons,  Toronto,  on  design  of  superstructure 
for  new  filtration  plant,  Toronto,  and  layout  &  super\'ision  of  brickwork,  masonry 
&  reinforced  concrete  on  job;  1915-18,  T%nth  British  Forgings  Ltd,,  on  general  layout 
of  plant,  design  of  bldgs..  foundations  &  high  pressure  hydraulics,  and  supt.  of  install'n 
of  mach.,  also  chief  designer  during  operation.  Also  during  this  period  inspection 
&  report  on  Curtis  Forge  &  Machine  Plant,  St.  Louis,  Mo.  (methods  &  equipment); 
1918-19,  with  Roger  Miller  &  Sons,  Toronto.  Design  &  charge  of  layout  for  rolling 
mill  foundations  &  bldgs  for  Baldwin  Steel  Corpn..  Toronto;  Jan.  1020  to  date,  chief 
engr.,  for  L.  E.  Dowling,  Constrn.  Engr.,  Toronto. 

References:  E.  Gibson.  W.  E.  M.  Bonn,  N.  S.  C.  Bothwell.  R.  O.  Wynne-Roberts, 
Ë.  L.  Cousins. 


RUTTER—WALTER  AYBURNE,  of  Toronto.  Ont.  Born  at  London.  England. 
May  28th,  1887;  Educ,  B.Sc.  (M.E.),  Univ.  of  London.  1909;  School  of  Marine 
Engr'g.  London.  England;  Full  shop  ap'ticeship  work  in  summers;  1  year  sedigning 
instruments  &  gen.  dfting  work  with  A.  Gallcnkamp  &  Co.  Ltd.,  London;  6  mos. 
iastalling  factory  equipment  for  T.  Wiley,  Arch't..  St.  Cath.irines,  Ont.;  1911-14, 
chief  dftsman,  &  supt.  of  constrn..  Canadian  Kodak  Co.  Ltd.,  Toronto;  1914-17,  with 
above  firm  as  asst.  gen.  supt.  in  charge  of  power  &  industrial  plant;  1917  to  date, 
chief  engr.,  Canadian  Milk  Products  Ltd.,  Toronto,  1  year  to  date,  vice-prea.  & 
chief  engr. 

References:  G.  G.  Powell,  C.  B.  Hamilton.  Jr.,  P.  Gilleepie,  F.  B.  Goedike. 

SCARNEGIE— DANIEL  ANTHONY,  of  Montreal,  Que.  Born  at  New  York, 
N.Y..  Oct.  19th.  1888;  Educ,  Mech.-Elec  Engr.,  Mass.  Inst,  of  Technology.  1907; 
1907-09,  ap'ticeship  at  General  Electric  Co.,  Lynn,  Mass.;  1909-11.  designing  tools 
&  jigs,  Lozier  Motor  Works.  Plattsburgh,  N.Y.;  1911-14,  dftsman.  engr'g  dept,, 
G,T.R.;  1914-19,  over.'^eas,  Lieut.  Can.  Engrs,.  location  &  constrn  of  narrow  gauge 
rlys..  etc.  Completed  course  of  instructions  in  design  &  constrn.  of  aircraft,  R.A.F.; 
At  present  chief  signal  dftsman,  G-T.R. 

References:  F.  L.  C.  Bond,  A.  S.  Going.  J.  A.  Burnett.  L-  Gibeon,  R.  Armour. 

SKINNER— EDWARD  WILLIAM,  of  Kingston.  Ont.  Born  at  Hamford 
Hill,  London.  England.  April  27th.  1877;  Educ,  People's  Palace  Tech.  Sdhool  (East 
London  Tech.  College),  London,  England,  1888-92.  2  years,  Arts,  Queen's  University; 
Ap'ticeship  to  mach.  shop  work  &  dfting.,  Brinjee  &  Goodwin,  Mech.  Engrs., 
London:  3  years,  erecting  pump.  &  hydraulic  mach.  with  Glenfield  &  Kennedy  Co. 
Ltd.,  Kilmarnock.  N.B.;  11  years  dftsman  with  Can.  Locomotive  Co.  Ltd..  Kingston, 
Ont.,  3  years  in  charge  of  during  reconstrn.  of  works,  of  all  location  &  alteration  to 
mach't.  tools,  drives,  crane  facilities  etc.  ;  4  years  war  service  as  comm'd  officer, 
2  years  on  alien  Internment  operations  at  Fort  Henry.  Ont.,  2  years  oversea.'^,  1.5th 
Bn.,  for  a  time  Brigade  Works  Uflicer;  Official  Censor  in  Battn.  Area  Occupied  Zone 
in  Germany,  Adjt.  "Price  of  Wales  Own  Regt."  Kingston.  1919-20;  Oct.  1920  to 
date,  asst.  Dept.  of  Drawing,  Faculty  of  Applied  Science,  Queen's  University, 
Kingston. 

References:  A.  Macphail.  W.  P.  Wilgar,  D.  S.  Ellia,  L.  M.  Arkley,  L.  T.  Rutledge. 

SPIDY— EDGAR  THOMAS,  of  Montreal.  Que.  Born  at  Brighton  England. 
March  18th.  1887;  Educ,  Mech.  engr.  course,  Brighton  Tech. College,  completed  1907; 
Assoc.  Member,  Amer.  Soc.  Mech.  Engrs.;  Ap'tice.  London,  Brighton  &  South  Coast 
Rly.,  Brighton  Works.  England;  1909-17,  with  C.P.R.  as  follows:— 1909-11.  piece  rate 
setter  &  instruction  card  insp'r.,  Angus  Shops,  Montreal,  1911  (Jan. -July),  asst.  gen'I. 
foreman,  in  charge  of  efi&ciency  work.  Toronto  Shops,  1911-15,  same  position,  Win- 
nipeg Shops,  191.5-17,  shops  engr..  Winnipeg  Shops.  Lecturer  in  mech.  engr'g.,  Univ. 
of  Manitoba,  session  1910-17,  in  conjunction  with  C.R.P.  work;  1917,  production 
engr-,  Canadian  Ingersoll  Rand  Co.,  Sherbrooke,  Que.;  1918,  production  engr.,  Angus 
Shops,  Montreal;  March  1921,  appointed  asst.  supt..  Dominion  Engr'g.  Works. 
Rockfield.  Que. 

References:  H.  V.  Haight,  S.  R.  Newton,  W.  H.  Winterrowd,  J.  A.  Shaw,  M.  T. 
Cantell,  E.  E.  Brydone-Jack,  H.  H.  Vaughan,  E.  S.  Winslow. 


PLUNKETT— THOMAS  H.,  of  Meaford,  Ont.  Born  at  Meaford.  June  1st. 
1879;  Educ.  B.A.Sc.  Univ.  of  Toronto,  1904;  D.L.S.  1908:  1901,  4  mos-,  dftsman. 
2  mos.,  transitman,  prelim-  survey,  proposed  Manitoulin  &  North  Shore  Rly.  Meaford 
to  Owen  Sound:  1903-05  (3  years),  first  asst.  to  D.  L.  Surveyors:  1905  (July-Dec), 
dftsman,  C.N.R.;  1906  (Jan.  to  June),  prelim.  &  location  of  proposed  Haliburton 
Whitney  Rly.  Res,  engr.  on  constrn.  on  above  work  until  Aug.  190*5:  190fi-07.  res.  engr. 
on  Toron to-Sudbury  Branch  CN.R.;  1907-08,  Fellow.  Faculty  of  Engr'p..  Univ.  of 
Toronto;  1908-10.  in  charge  of  Dominion  Land  Subdivision  parties  in  B.C.:  1911-20. 
in  charge  of  Dominion  Go\'t.  Base  Line  &  Meridian  Sur\*eys;  At  present  Chairman 
of  Committee  to  supervise  the  constrn.  of  2ji  miles  of  reinforced  concrete  pavement 
in  the  Town  of  Meaford.  estimated  cost  $142.000. 

References:  C.  R.  Young,  P.  Gillespie.  G.  B.  Dodge,  E.  W.  Oliver.  A.  F.  Stewart. 
J.  F.  Fredette. 

RICHARDSON— BERTRAM  POIDEVIN.  of  Amherst.  N,S.  Born  at  Lee. 
Kent,  England.  May  5th.  1872:  Member  Transvaal  Inst,  of  Mech.  Engrs.  which  is 
affiliated  with  the  British  Institute;  5  years  ap'ticeship  as  mech.  engr.  with  Jos- 
Thompson  &  Sons  Ltd  .  Engrs.  &  Shipbldrs.,  London  &  Sunderland,  England:  1900-02, 
supt.  of  military  works  for  The  Orange  Free  State  under  Gen.  Baden  Powell,  during 
the  South  African  War.  Design  &  constrn.  of  barracks,  hospitals,  install'n  &  mtce. 
of  water  supplies  etc;  1902-04,  res-  engr.  in  charge  of  constrn..  The  Kroonstad 
Breweries  Ltd.:  1905.  contractor  for  and  in  sole  charge  of  boring  for  water  and  the 
supply  and  install'n  of  pumping  mach..  along  40  miles  of  new  rly.  (Bethlehem  to 
Kroonstad)  for  the  Natal  Govt.  Rlys.;  1905-11.  designer  &  constrn.  engr.  for  The  Con- 
solidated Goldfields  Ltd..  H.  Eckstein  &  Co,  and  The  Premier  Diamond  Mines  Ltd. 
During  this  period  also  designed  a  new  boiler  plant  for  La  Compagnie  Générale 
d'Electricité  de  Lourenco  Marques,  Portugese  East  Africa:  1912-14,  asst.  to  J.  A. 
Jamieson,  Montreal,  designing  grain  elevators,  &  res.  engr.  in  charge  of  constrn. 
for  Ross  &  Macdonald,  Arch'ts.  &  Engrs  Montreal;  1914-19,  overseas,  France 
&  Belgium.  Major,  Can.  Rly.  Constrn.  Corps,  under  Col.  C.  W.  P.  Ramsey,  C.M.G.; 
1919  to  date,  res.  engr.,  for  Lockwood  Greene  &  Co.  of  Canada  Ltd.,  Montreal. 

Reference-s:  E.  G.  Home,  C.  W.  P.  Ramsey,  D.  Hilhuan.  C.  L.  Hervey,  A  D. 
Swan,  J.  A.  Jamieson,  R.  Mudge. 

ROSE— FREDERICK  ARNOLD,  of  Vancouver.  B.C.  Born  at  London, 
England,  Feb.  19th,  1881;  1906-07.  instr'man,  Los  Angeles  Aqueduct;  1907.  instr'man, 
Milwaukee  &  St.  Paul  R.R.;  1907-08,  in  charge  of  party  land  surveying  under  J.  H. 
Brownlee,  CE.,  D.L.S. ;  1908-09.  instr'man  on  land  reclamation.  Sumas  Develop- 
ment Co.;  1909-11.  in  charge  of  parties  locating  &  constructing  govt,  roads  in  B.C. 
under  H.  T.  TwigK.  A.  J,  Hill  &  A.  P.  Augustine;  1911-14,  not  engaged  in  engr'g  work; 
1914-16,  Lieut..  C.E.F.  Wounded  1915.  Discharged  permanently  unfit  1916;  1917. 
officer  in  charge  of  military'  hospital,  Vancouver,  B.C.;  1917-18.  with  G,  A.  Martin. 
C.E.  laying  &  constructing  govt,  roads  in  New  Zealand;  Two  years  Supervisor  of 
Therapeutical  Training  for  the  Prov.  of  B.C.  under  D.S.C.R.,  an  appointment  recently 
dispensed  with. 

References:  W.  H.  Powell,  J.  W,  B.  Blackman,  C.  S.  Manchester.  H.  F..V. 
Meurling,  A.  P.  Augustine. 


SPROULE— FREDERIC  ARNOLD,  of  Kingston,  Ont.  Born  at  Newington, 
Ont..  June  26th,  1894;  Educ.,  At  present  4th  year  Student  Queen's  University;  1913 
(summer),  rodman.  reclamation  service,  Dept.  of  the  Interior;  1914  (summer),  chief 
instr'man  reclam.  service,  Dept.  of  the  Interior;  1914-15.  junior  engr-  with  T.  H.  Dunn, 
D.L.S-,  O.L.S..  Dom.  Water  Power  Branch;  1916-19,  overseas,  comra'n  gazetted  with 
C.F.A.,  1917;  1920  (summer),  hydrographer.  Nor.Ontario  Dist-,  under  Hydrometric 
Surveys  of  the  Dominion  Power  Board. 

References:  T.  H.  Dunn,  G.  G.  McEwen.  J.  R.  Bissett,  W.  P.  WUgar.  A.  Macphail, 

W.  L.  Malcolm. 

STEAVART— JOHN  ROBERTSON,  of  Renfrew,  Ont.  Born  at  McNab,  Renfrew 
Co.,  Ont.,  Sept.  10th,  1861;  1886-92,  stationary  engr,;  1892-1900.  in  charge  of  Renfrew 
Electric  Light  Station;  1900-03,  waterworks  insp'r&street  overseer,  Townof  Renfrew; 
1903  to  date,  town  engr.,  Renfrew,  1910-11.  built  the  munie  power  &  light  plant 
&  waterworks  pumping  station  under  J.  B.  McRae.  Ottawa;  Since  1911,  supervision 
of  design  &  constrn.  of  all  waterworks  &  sewer  extensions  to  the  town  system,  roads, 
bridges,  etc. 

References:  J.  B.  McRae,  J.  G.  G.  Kerry,  H.  G.  Acres.  T.  H.  Hogg.  J.  L.  Morris. 

THOMPSON— PHILIP  MANLY,  of  Toronto,  Ont.  Born  at  Hallowell.  Ont.. 
Aug.  28th,  1878:  Educ,  B.ASc.  Univ.  of  Toronto,  190S;  1907  fsummer).  rodman, 
U.S.  Steel  Corpn,.  Youngstown.  Ohio:  1908-09,  dftsman,  arch'ts  branch,  D.P.W., 
Ottawa;  1909  (Apr. -Sept..  dftsman  on  struct'l  steel  work,  Riter-Corley  Mfg.  Co., 
Pittsburgh,  Pa.;  1909-11,  dftsman  on  struct'l  steel  work  &  assembler  &  fitter  on  shop 
work.  American  Bridge  Co.,  Ambridge,  Pa.;  1911  (May-Dec.),  dftsman  on  struct'l 
steel.  Canada  Foundry  Co..  Toronto;  1912  to  date,  plan  examiner,  city  arch'ts  dept.. 
City  Hall,  Toronto;  At  present,  chief  plan  examiner. 

References:  A.  E.  Nourse,  C.  R.  Young,  T.  H.  Hogg.  T.  D.  Myb-ea,  W.  A.  M. 
Cook. 

TROTTER— WILLIAM  BEAUCHAMP,  of  Calgary.  .Mta.  Born  at  London. 
England,  Feb.  29th,  1884;  Diploma,  Mech.  engr'g..  School  of  Engr'g.,  Regent  St. 
Polytechnic.  London,  England,  Silver  Medallist-Honours,  mach.  design,  diploma, 
marine  engine  design,  Glasgow  &  West  of  Scotland  Technical;  1901-05,  ap'tice, 
Da\id  Rowan  &  Co.,  Marine  Engine  &  Boilermakers,  Glasgow.  Scotland;  1905-06, 
works  dftsman.  same  firm;  1906-10.  6th.  5th.  4th  &  sr.  4th  marine  engr.,  with 
R.M.S.P.  Co,.  Tysee  Line.  Ltd.;  1910-17.  engr..  The  James  Ballantyne  Co.  Ltd., 
in  charge  of  design  &  equipment  of  heating,  ventilating  &  power  install'ns.,  on  the 
largest  public  bldgs.  etc.  throughout  Western  Canada;  1917-19,  sales  engr.,  The 
Spencer  Boiler  Co. :  At  present  Manager,  The  James  Ballantyne  Co.  Ltd-,  Calgary 
Branch,  covering  the  proWnce  of  Alberta. 

References:  A.  Ingrabam,  R.  S.  Trowsdale,  T.  Kipp,  H.  S.  Trotter,  A.  R.  Greig, 
F.  W.  B.  Scholefield. 


JOURNAL     OF    THE     ENGINEERING     INSTITUTE    OF     CANADA 


287 


TllHNKIl-lCDWIN  HTK.W  Mil',  n(  All«lil>ilr(,  Out  lldrii  r.1  -l'orimto,  Ont  . 
Mnri'li  Itltli.  INNll;  IIIIIA-dO,  niilniiiii.  ('NO.  Ky,  I'l.ninlit  Miiilliury  :  11107.  nKlninii, 
(M'  It  .  'I'liniiilii'Sihlliiirv:  Mlint-I.'l,  in  I'linrun  of  I)  I,  Hiirvry  |mrli>«  in  Hruk  ,  thin 
hUo  InrlutlfHl  I'ltnnlilrriilitt^  intiiiir.  work;  I1MU  (7  iiirM.),  iimtr'niiin,  Wi'lliinil  Hhip  (,'nnul; 
Illlil  tn  cind'.  ofllra  Kligr.,  Hprllnii  A.  Wi-llnnil  Nlilp  Ciilial. 

Ui'tiTrnc.»:  A,  ,1.  Clrnnt,  W  II.  Hiillivnn,  I''.  B.  Uilor,  K.  C.  Morgan,  K.  (' 
Mfiuljiohlnn,  (1.  II.  Ht^iul 

VKUNON— DUI'CK.  n(  M.nitrnil.  (Jin-.  Hum  iil  rliilri.lilpliiii.  I'n.,  II. H. A., 
Oo(  Hnl.  INS7;  lOilur  .  VK.  IVnimylviiniii  I'niv..  MKIH;  mOh-ir..  wilh  Dulfo  *  Co.. 
I'hilinlrlpliiri.  lut  fnllowh:  -  IIKI-S-IÏ.  (Ifting.  crttiindtina  A.  tli-MigniriK  of  mIitI  A.  roinforcwl 
roiuTctc  hliluH  ,  MII2-M.  in  clmrK''  of  till  ilri^iKim  of  K(r<'l  A  n'iiiforrril  conrrot*-  lilditN  , 
Mtll'IA,  NU|)t  in  rl)nrK4>  of  nil  ou(Hi(li>  work:  IIII.'i-MK  oitur.  in  rliiirKf  of  iliwign  of 
pnprr  mill  &  hy<lro-i>h't-(rit'  pinnt  with  Kerry  «^  C'luiro.  'I'urontu;  U)ltt-I8.  nngr.  in 
cliiirgu  of  bliig.  (h^nign  A-  potmtrn..  Montmil  TrnniwAys  Co.,  MontronI;  I9IH  to  diito, 
principnl  »(««t.  rngr.,  Montrrnl  'rrtiniwnyH  Co. 


|-(ill  TKANHKKIl  ritf)M  TirK  Cr.AHS  OK  ABBOCfATK  MEMREH  TO  TnAT 

OK  MK.MItl'.rc 


Rpfort'iior*:  K.  Ti.  Thornton.  W.  K.  (iruvcs.  U.  M.  Tlnnnnford,  I'. 
D.  E.  HInir.  CI.  U.  Mnol.,-o.l 


A.  N.  Hrurot. 


WAI. LIS-— JAMES  IIAUOM).  «f  Toronto.  Ont.  Horn  nt  Snn  I'>iinri«ro. 
Ciilif  .  April  2llh,  ISIII;  lidnc.  ,1  your»  S.P.S..  Univ  of  Toronto.  Ifll.t.  (Did  not 
Krnilutttr  on  iii-roniit  of  onlinfing^;  I'.M!)  f.lnn.-.lnnf),  Hrnior  ongr'g  cIiuhn.  lOilinlnirgh 
Univ.;  UPlIll,  with  .1  \V  Fi'jgmihl,  C  V...  t).I,.S..  nml  .1.  II.  Hiird,  <)  I. ..><..  on  township 
lincw.  Nor.  tïntnrin;  UHI)-I.'I  (suninn'ra).  rodnmn  transitnmn  &  conrrctc  insp'r.. 
N.T.C  Hy  ;  l!l|:i-ll.  traiisitiniiii.  nitcc  of  wiiy.  Atlnnlir  Ilivn  ,  CPU;  l»14-lil. 
ovcrsons.  Kniisted  iis  nriviitr.  U.K.K.  Proinotrd  to  Major;  lîtI0-2(),  tran5itnian. 
mtri»  of  way.  Hrownviflc  Oivn..  C.P.U.:  1920  (,Iunc-Nov.>.  («.st.  rngr..  Oept.  of 
RIys..  tlrantl  Trnnk  .Arbitration:  Nov.  1020  to  date,  cngr.,  Cannrla  Crco-ioting  Co., 
Hrnd  Ortii'p.  Toronto. 

Reference»:  J.  M  H.  l-'airlmirn.  W.  .1.  Francis,  P.  B.  Motl^.y.  .1.  W.  Orrock, 
C.  C    Kirhy.  A.  O.  Wolff 

\V  ALTON-  MKI.Vll.l.K  KALPll.  of  Toronto.  Ont.  Born  at  Chicago,  HI.,  U.S.A., 
I'Vli.  25th.  l.lilS:  Kduc.  H.S  f icorgc  Wn.shington  University,  nil.'i:  1913-14  (.summers), 
olfice  of  Public  Iloads,  IKS.  Ucpt.  of  .Vgric,  survey  part.v,  highwa.v  constrn..  material 
insp'n  A  testing;  .191,5  (.InIy-Dcc),  a.'^st.  engr.  of  testes,  Toronto-IIamilton  Highway 
Conmi'n.;  19l,'>-in  (4  mos.l,  insp'r.,  (Canadian  Inspection  *t  Testing  Co.;  191*^18, 
tield  engr..  Canatlian  Stewart  Co.  Ltd.  on  Toronto  Harbor  Improvements;  1918 
(Feb.-.\ug.).  asst.  supt.  with  above;  1918-19,  res.  engr..  Aviation  .Section.  Imperial 
Munitions  Board.  In  charge  of  constrn.  &  mtce  work.  Toronto;  1919-20.  engr., 
Carswell  Constrn.  Co..  Oen.  Contractors,  Toronto:  1920-21.  engr..  Hussel-Towsend 
Co.,  Petcrboro;  Feb.  1921  to  date,  engr.,  Russell  Constrn.  Ltd.,  Toronto. 

References:  J.  B.  Carswell.  W.  E.  P.  Duncan,  W.  E.  M.  Bonn,  H.  R.  Silcox, 
N.  D.  Wilson,  C.  L.  Hays. 

WILSON— WILLIAM  SMITH,  of  Sydney,  N.S.  Born  at  Frodingham. 
Lincolnshire,  England.  Jan.  l.'ith.  1.^94;  Educ.  Middlesborough  Tech.  College. 
1910-12:  1911  to  date  (with  exception  of  1919-20  when  efficiency  engr-,  Dom.  Coal 
Co.).  with  Dom.  Iron  &  Steel  Co.  as  follows: — 1911-12,  foundry  practice,  1912-13, 
machine  shop  practice:  1913-17,  mech.  dftsman;  1917-18.  asst.  chief  dftsman;  1918-19 
&  1920  to  date,  tech.  engr. 

References:  C.  M.  Odoll,  A.  W.  McMaster,  G.  D.  Macdougall,  D.  Morrison, 
K.  G.  Cameron,  D.  F.  Maclsaac. 


C;UOHIlli;     ll.\MII.I()N    TAIIiiil 
Irutnnd,  Feb   2nil.  IH7n;  IHti.'l-ti<i  r 
I'niv  ;    IMIIII-lm,   rii>iirenlir...|   wilh 

«illiMgow;    IMMI;   with    llylc   Di-iini. 1  . 

lull.  South   African    War;    1901,  niigr    lor 


V(/rkton.    .' 

..    filiuirow 

Itanklne 

r.  E    A  I. 

II  tractor  on 


'ifmtrii     rti    i 


Furl    Ailgimtun    Illy  ,   .'^cotlanrl;    Ilirr.'Ot.    with    McKentie    A    .Mtinn 

Halifax  A  South  Wenlern  Illy  ,  N.H.;  I1lll-l/i.  town  engr,  Yorklon,  Sii-.  ,  .  ,,  ,  ... 

licut.  Can.  Kngni  ;  I9III  to  dnte,  town  engr.,  Yorktnn. 

Iteforenc»:  II.  N.  RutUn.  A.  Hmith,  J.  N.  deHldn,  R.  H.  Mumiy.  K.  R.  Wcbater. 

KIITO— KKANKMN  HUGO,  of  OtUw»,  Ont  Rom  at  Hr«mpton,  Ont, 
.March  28th,  1880;  Fxluc  .  Special  Coume  Alberta  fVillegi-  A  private  tuition:  D  LP 
III08;  I90.'.-(K1,  articled  pupil  A  aj«t  in  oflice  Haiindcr»  c*  l)ri»coll.  Civil  Kngm 
A  I).  L  .Surveyors.  Kdmonton,  Alta. ;  I90tl,  ajwt  city  engr  A  nurveyor.  Ivimonton. 
Altfl.;  1908-17.  engaged  in  technical  ofhcea  of  the  Dent,  of  the  Inti-rior  except  pen,,-!,, 
noted  below.  1908  (.'■  tnoB  )  *  1910  fl  mth  ).  in  charge  of  DI.S  partir»  in  d.  11 
April  I9II  to  Aitg.  lull.  Director  of  Siiveys,  Yukon  Territory.  Charge  of  all  uHf-» 
and  field  surveys  and  part  time  Innp'r  of  MincA  to  local  Highways  Dept.  A  Kngr 
to  City  of  Dawson:  191ft  (3  nios.).  in  charge  of  D.L.H,  party  in  field  on  survey  to 
control  mineral  locations;  April,  1917  to  date,  Kxiiloratory  ICngr.  for  .N'atiiral 
Resources  Intelligence  Branch,  Dept.  of  the  Interior,  Ottawa. 

References:  J.  B.  Challiee.  L.  C.  Charlenworth,  L.  H.  Cole.  J.  D.  Craig,  O.  8. 
Finnic,  D.  H.  Nello»,  N.  J.  Ogilvie,  B   J.  Baundcra. 

STRAUSS— JOSEPH  BAEKMANN.  of  Chicago,  III..  U.S.A.  Born  at  Cincin 
nati,  Ohio,  Jan.  9th,  1870;  Educ.,  Civil  Engr.,  Univ.  of  Cincinnati,  1892;  IK'U 'K 
dft«man.  New  Jersey  Steel  A  Iron  Co.,  Trenton,  N.J  ;  1894-95,  instructor,  (''.n-j' 
of  Engr'g..  Univ.  of  Cincinnati:  1895-97,  insp'r,,  detailer.  designer.  I,assie  Bridge 
A  Iron  Works,  Chicago;  1897-99,  designer  in  charge.  Sanitary  I>istrict  of  Chicago; 
1899-1902.  principal  iiMt.  to  Ralph  Mo<lieski:  1902-(>».  consltg.  engr,  Chicago: 
1904  to  date.  près.  A  chief  engr..  Strauss  Ba.scule  Bridge  Co.  Preparation  of  plans 
A  specifications  for  bascule  A  lift  bridges  of  own  design.  Over  200  of  theiie  bridges 
have  been  built  or  are  under  constrn.  in  U.S..  Canada  and  various  partii  of  the  world. 
-Mso  designed  and  directed  the  building  of  the  Aeroscope  at  the  Panama  Pacific 
Exposition:  a  new  t.vpe  of  portable  searchlight  apparatus  for  the  I'-S.  A  Russian  Govtji: 
a  type  of  yielding  barrier  in  service  at  many  pointa  and  a  large  number  of  concrete 
bridges  and  special  concrete  bldgs;  .\t  present  also  près.  A  chief  engr.,  .Strauss  Yielding 
Barrier  Co. 

References:  E  L.  Cousins.  J  M.  Wilson,  T.  U.  Fairlie,  G.  T.  Clark,  R.  F.  Uniacke. 

VAN  SCOYOC— HARRY  STEWART,  of  Montreal  Weat.  Que.  Born  at  Canan 
Blair.  Pa..  U.S.A..  .lune  27th.  1S81:  Educ,  B.S.  (CE.)  Univ.  of  Pennsylvania,  1907; 
1899-1903  A  summers  19(M-0.5.  rodman.  dftsman  etc.,  Penn.  R.R  :  1906  fsummer), 
transitman.  H.  C.  Givin.  munie,  engr  ;  1907-08.  transitman.  City  of  Altona;  1908-12. 
asst.  city  engr.  of  Altona.  1908-09.  in  charge  of  sidewalks  A  curb  constrn.,  1909-11. 
in  charge  of  paving;  1911-12,  in  charge  of  storm  sewer  design  A  constrn:  1912-14. 
inspecting  engr..  Canada  Cement  Co.  Ltd..  Montreal:  as.sistine  in  constrn.  of  concrete 
work  throughout  Canada,  especially  cement  concrete  paving.  ,Suramer  1914.  in 
responsible  charge  of  constrn.  of  concrete  road  at  Plant  Xo.  1.  Montreal  East  for 
Canada  Cement  Co.  Ltd..  and  concrete  paving  for  Town  of  Aylmer.  Ont  :  1914-18, 
chief  engr..  Toronto-Hamilton  Highway  Comm'n. ;  Feb.  1918  to  date,  consltg.  engr.. 
Toronto-Hamilton  Highway  Comm'n.  .\lso  consltg.  engr-.  Service  A  Promotional 
Depts-,  Canada  Cement  Co.  Ltd. 

References:  A.  C.  Tagge,  W.  A.  McLean.  J.  R.  W.  Ambrose,  A.  H.  Harkneas, 
G.  Hogarth,  F.  S.  Keith,  W.  G.  Chace. 


WITHROW— J.  FREDERICK  D..  of  Ottawa.  Ont.  Born  at  Toronto,  Ont., 
Feb.  2!;th.  1878:  Educ  ,  Grad.  S.P.S.  (mech.  A  elec.  engr'g),  Univ.  of  Toronto,  1900; 
lS9(i,  on  topog'l.  surveys  for  Speight  &  Nostrand,  Toronto;  1897-1900  (summers), 
maeh.  shop.  Massev  Harris,  Canada  Foundry,  Electric  Ry  car  repair  shops,  Toronto; 
1900-01.  dftsman.  John  Inglis  Engine  Works,  Toronto;  1901-03.  dftsman,  engr.  A 
asst.  to  supt.,  lUsley  A  Horn,  Gen'l  Bldg.  Contractors,  Toronto:  1903-05,  dftsman. 
A  asst.  engr.,  Pubhc  Works  of  Canada.  Toronto  Office-  Designed  system  of  concrete 
piling  (in  situ).  Invention  taken  up  by  Raymond  Concrete  Pile  Co.  Patented  U.S. 
&  Canada.  Designed  and  built  batch  gravity  concrete  miser.  Patented  U.S. 
A  Canada;  1905  to  date,  examiner  of  patents  of  inventio.  Patent  Office.  Ottawa. 

References:  J.  B.  Challies,  R.  S.  Smart,  A.  P.  Déroche,  J.  G.  Sing.  W.  P.  Merrick, 
C.  M.  Cannift.  C.  P.  Edwards,  J.  Murphy,  D.  C.  Tennant. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

GUNN— CECIL  HERBERT,  of  Winnipeg.  Man.  Born  at  Stonewall.  Man.. 
Oct.  12th.  1892;  Educ.  2'4  years  Univ.  of  Man.:  1911-12.  with  Good  Roads  at 
MacAuley.  Man.,  as  rodman.  instr'man  A  in  charge  of  constrn.;  1912-13,  gen.  insp'r.. 
Can.  Inspection  &  Testing  Laboratories,  reinforceci  concrete  A  steel  work:  1913-14 
dtu-ing  vacations  while  at  LTniv.  of  Man.),  in  charge  of  Testing  Laboratories:  191.5-18, 
overseas,  private,  sgt..  platoon  comm'dr.,  1  year  Company  Comm'dr..  1st  C.M.R. 
Infantry;  At  present  field  engr..  Manitoba  Power  Comm'n..  Winnipeg. 

References:  J.  M.  Leamy,  J.  Roochetti,  W.  G.  Chace.  C.  A.  Clendening,  M.  V. 
Sauer.  T.  H.  Kirby. 


WOOD— REGINALD  HENRY,  of  Halifax.  N.S.  Born  at  Plymouth.  England. 
July  5th.  1869;  Educ.  Certs,  in  advanced  steam,  applied  mechanics  A  mech.  drawing 
from  Tech.  Schools.  Devonport:  1S.S4-90.  engr'g  ap'tice  course  at  H.  M.  Dockyard. 
Devonport;  1S90-1920  with  H.  M.  Na%T  as  follows: — 1902-04.  chief  engr..  Destroyers 
Thrasher  A  Salmon  1911-20  chief  engr.  of  Esquimalt  Dockyard,  including  temporv 
charge  of  the  G.T.P.  Dry  DockA  Equipment  at  Prince  Rupert,  B.C.,  during  1915-16, 
while  in  use  for  repairs  of  large  auxiliary  A  other  cruisers:  August  1920  to  date, 
engineer  manager  of  H.M.C.  Dockyard,  Halifax.  N.S. 

References:  C.  E.  W.  Dodwell,  J.  H.  PillsblUTf,  W.  H.  Tobey.  N.  A  Yarrow, 
N.  C.  Sherman,  A.  F.  Mitchell,  W.  A.  Winfield.  C.  A.  K.  Cornwall. 


WOOKEY— STANLEY  ALFRED,  of  Schumacher,  Ont.  Born  at  Mandeville, 
Jamaica,  B.W.I. ,  Oct.  Sth,  1886;  Educ,  B.A.Sc,  Univ.  of  Toronto.  1910:  1906-11. 
asst.  on  geol.  survey  of  Canada.  1910  in  charge  of  topog'l  party:  1911-12,  surveyor. 
Mclntyre  Gold  Mines:  1912-14.  field  engr..  Frontenac  Mica  Co.;  1914-15,  survevor, 
Hollinger  Gold  Mines;  1916-18,  nigr.,  Schumacher  Gold  Mines:  1918-19,  Lieut.. 
Can.  Engrs.;  1919-20.  supt.  Plenaurum  Gold  Mines;  1920  to  date,  safety  engr., 
Mclntyre  Porcupine  Mines  Ltd. 


References:  D.  E.  Keelev, 
F.  A.  Bell. 


H.  E.  T.  Haultain.  H.  P.  DePencier.  W.  F.  J.  Cosser, 


REDMAN— WILLIAM  BRIGHTHELM,  of  Toronto,  Ont.  Born  at  Toronto. 
July  30th,  1S92:  Educ,  B..\.Sc  Univ.  of  Toronto.  1915:  1912  (4  mos.),  survey  work. 
Toronto  Harbor  Comm'n.  &  asst.  res.  engr..  Exhibition  Sea  Wall,  "Toronto;  1913 
(5  mos.).  asst.  on  outside  engr'g.  staff,  Canadian  Copper  Co.,  Copper  Cliff.  Ont.; 
1914  (4  mos),  transitman  &  dftsman.  on  town  site  A  mineral  claim  work:  1914-19. 
mil.  service.  Overseas  Can.  Engrs..  Wounded  1915.  Invalid  to  Canada.  Appointed 
Lieut.  Can.  Engrs..  Served  in  Canada  until  Nov.  1919:  At  present  designing  engr.. 
Bridge  Dept..  C.N.R  .  Toronto. 

References:  R.  O.  Wynne-Roberts,  C.  S.  G.  Rogers,  C.  R.  Young.  J.  L.  H.  Bogsrt, 
A.  C.  Oxley,  C.  S.  L.  Hertzberg,  F.  S.  Rutherford,  F.  B.  Goedike. 

SCOTT— CECIL  RAYMOND,  of  Toronto,  Ont.  Born  at  Richmond,  Ont.. 
May  25th,  1892;  Educ,  B.A.Sc  (CE.),  Univ.  of  Toronto,  1918;  1912-14,  dfUman. 
mtee  of  way.  T.  A  N.  O.  Rly.:  1915  (Apr.-Oct),  railway  reconnaissance:  1916  (Apr- 
Oct.),  sr.  dftsman..  T.  A  N.  O.  Rly.;  1917,  sr.  dftsman,  Kerry  A  Chace,  and  with 
James  Loudon  A  Hertzberg.  Toronto;  1918-20.  chief  dftsman.  A  designer  with 
James  Loudon  A  Hertzberg,  Toronto,  (afterwards  the  E.  A.  James  Co.  Ltd.).  on 
industrial  bldgs..  waterworks  A  sewer  systems,  concrete  bridges  etc.;  June  1920 
to  date,  senior  partner,  Scott  A  Maddock,  "Toronto,  Gen'l  Contractors  on  concrete 
bridges,  sidewj^ks.   etc. 

References:  A.  T.  C  McMaster,  S.  B.  Clement,  E.  M.  Proctor,  H.  L.  Sejrmour, 
W.  R.  Maher,  R.  S.  C.  Bothwell. 
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FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

BOYD— CHARLES  STANLEY,  of  Chatham,  Ont.  Born  at  Uxbridge,  Ont., 
Oct.  14th,  1890:  Educ,  BSc.  Queen's  Univ.  1917;  1914  (summer),  rodman,  Geol. 
Survey  of  Canada;  1916-17,  Can.  Engrs.;  1919  (Jan. -Mar.),  rodman.  International 
Nickle  Co.  (mine  surveys);  1919  (Apr-June),  in  charge  of  elect'l  install'n  for  lawn 
of  UxbridRe  Lighting  Plant;  1919  (July-Nov.),  dftsman.  Can.  Des  Moines  Steel  Co.; 
1919-20.  waterworks  dfting  ofEce.  Pittsburg  Des  Moines  Steel  Co.;  1920  (May-Sept.), 
designing  office  of  above  company;  Sept,  1920  to  date,  dfting  office,  Canadian  Des 
Moines  Steel  Co..   Chatham,  Ont. 

References:  E.  A.  Stone.  T.  S.  Scott,  J.  B.  Harvey,  G.  L.  Guillet,  E.  L.  Pettingill. 

DORKEN— HERBERT  WALTER,  of  Westmount,  Que.  Born  at  Montreal. 
June  24th,  1895;  Educ,  B.Sc.  (M.E.),  McGill  Univ..  1916;  1913  (June-Sept.),  foundry 
&  mach.  shop.  Alexanderwerk.  Remscheid.  Germany;  1916-17.  training  course  for 
salesmen  &  demonstrators.  Norton  Co..  Worcester.  Mass.;  1917-18,  pyrometer-man, 
&  research  work  with  above  company;  1918-19,  chief  gauge  insp'r.  on  one  shift  at 
Lymburner  Ltd.,  Montreal,  also  acted  as  efficiency  engr.;  1919-20,  estimator  &  asst. 
to  mgr.,  Linde  Refrigeration  Co.  Ltd..  Montreal;  July  1020  to  date,  special  represent- 
ative for  Eastern  Canada  for  Northey  Co.  of  Canada.  &  Northey  Co..  Worcester, 
Mass.     Acting  as  salesman,  service  man,  and  demonstrator  in  a  technical  manner. 

References:  E.  Brown,  C.  M.  McKergow,  D.  Bremner,  A.  A.  Wickenden,  A.  R. 
Roberts. 

EARLE— FRED  GRAHAM,  of  Calgary,  Alta.  Born  at  Brandon.  Man..  Aug. 
nth,  1888;  Educ  ,  2  years  civil  engr'g.  course,  Univ.  of  Man,  Field  work  in  conjunc- 
tion with  course  1910-12;  1912-15,  rodman  &  office  dftsman,  G.T.P.  RIy.  Waterous. 
Sask.;  1915-18.  overseas,  with  P.P.C.L.L;  1918-19.  treatment  under  Invalid  Soldier's 
Comm'n.;  1912-20.  office  &  field  work,  mtce  of  way  dept.,  G.T.P.  R!y..  Biggar,  Sask.; 
1920  to  date,  asst.  engr.,  C.N.R.,  Calgary  Division. 

References:  J.  Armstrong,  L.  S.  Daynes,  T.  W.  White,  R.  W.  Ross.  L.  J.  Devereux, 
W.  E.  Roe,  C.  H.  Ellison,  J.  Forsyth. 

McAULlFFE— FRANK  P.,  of  Welland,  Ont.  Born  at  Welland.  Ont..  Sept. 
10th,  1888;  Educ,  B.Sc.  (CE.).  Queen's  Univ,,  1913;  1911-12  (summers),  asst.  to 
city  engr.  Welland,  Ont.;  1913  (May-Nov.).  instr'man..  boundry  surv'ey.  Crows 
Neat  Pass  Coal  Co.;  1913-17,  instr'man.  Welland  Ship  Canal;  1917  (Feb.-July). 
Foundation  Co.,  Port  fColborne;  1917-19,  Can.  Navy;  May  1919  to  date,  in  charge 
of  constrn.  work,  south  end  of  Section  5.  Welland  Ship  Canal. 

References:  D.  T.  Black,  W.  H.  Sullivan,  E.  P.  Johnson,  F.  X.  Ahern,  G.  M. 
Hamilton. 


PARKE— CHARLES  SAGER.  of  Cleveland,  Ohio  Born  at  Hamilton,  Ont.. 
Feb.  24th.  1897;  Educ  .  B.Sc.  McGill  Univ  .  1918;  1915  &  1917  (aummera).  Smart 
Turner  Machine  Co.,  Hamilton;  1916  (summer).  Canadian  Westinghouse,  Hamilton; 
1918-19,  Can.  Engrs.;  July  1920  to  date,  witi  Harshaw.  Fuller  &  Goodwin  Co.,  Cleve- 
land. Ohio,  in  charge  of  design  and  install'n  of  chemical  apparatus  in  the  Howard- 
Dennison  Plant. 


References:  G. 
A.  R.  Roberts. 


E   Bell.  E.  Brown,  H.  U.  Hart.  J.  W.  Tyrrell.  C  M.  McKergow, 


PITTS— CLARENCE  MacLEOD.  of  Ottawa.  Ont.  Born  at  Fredericton, 
N.B..  May  5th,  1894;  Educ.  B.Sc.  (CE.),  McGill  Untv.,  1914;  1911  (summer),  mtce. 
of  way,  C.P.R..  I9I2  (summer),  leveller,  D.P.W..  North  Sask.  River;  1913  (summer), 
engr.  on  constrn.,  Montreal  High  School,  for  Geo.  A.  Fuller  Co.,  General  Contractors; 
1913  (June  to  Dec),  insp'r.  of  pneumatic  caissons  on  Montreal  Examining  Warehouse, 
for  A.  H.  Lapierre.  Arch't.;  1914  (summer),  asst.  supt.  on  Toronto  Bank  BIdg.,  for 
Atlas  Constrn.  Co.;  1914-15,  in  charge  of  foundation  work,  heating  of  repairs  of 
office  block,  Fredericton.  N.B.,  for  Pitts  Constrn.  Co.;  191,5-16.  engr.  on  constrn. 
No.  1  elevator.  Montreal,  Harbor  Comm'nra;  1916  CJan.-May).  design  office.  Halifax 
Ocean  Terminals;  1916  (May-Sept.)  Royal  School  of  Artillery.  Halifax;  1916-18, 
asst.  to  chief  engr..  Riordon  Pulp  &  Paper  Co..  Hawkesbury,  Ont.;  1918-19,  Lieut., 
10th  Halifax  Seige  Bty.;  1919  to  date,  in  charge  of  all  works  of  Pitts  Constrn.  Co. 
Ltd.,  and  design  &  operation  of  the  factory  &  compressed  acetylene  plant  of  the 
People's  Gas  Supply  Co.,  Ottawa. 

References:  H.  M.  MacKay.  G.  M.  Pitts.  J.  B.  McRae.  O.  S.  Finnie,  K.  M- 
Cameron,  E.  Brown,  F.  E.  Bronson. 


RICHARDSON— WILLIAM  AUGUSTUS.  Courtenay.  B.C.  Born  at  Victoria, 
B.C.,  Oct.  2nd,  1890:  Educ,  B.A.Sc.  Univ.  of  Toronto.  1912;  Reg'd.  Engr.  Prov. 
of  B.C.;  1908-09  (summers),  timekpr.,  Macdonell  &  O'Brien.  Contractors;  1910 
(summer),  machine  operator,  bridge  dept..  Canada  Foundry  Co..  Toronto;  1911 
(summer),  dftsman.,  C.N.R..  Winnipeg:  1912-13.  dftsman.,  Bridge  Dept.,  C.N.R.. 
Toronto;  1913-14,  asst.  engr.  for  the  contractors  for  the  masonry  for  bridge  across 
Fraser  River  at  Fort  George,  B.C.;  On  completion  of  masonry  was  employed  by 
Canadian  Bridge  Co.  as  engr.  &  field  office  man  on  erection  of  steel  for  same  bridge; 
1914-19.  overseas;  Enlisted  as  gunner,  promoted  to  Capt..  Awarded  M.C.;  1919  to 
date.  asst.  district  engr..  D.P  W..  B.C..  in  charge  of  Comox  district. 


References:  A. 
Griffiths. 


E.  Hodgins.  P.  Philip.  G.  H.  Richardson,  D.  O.  Lewis.  J.  E. 


MOONEY— FRANK  MELBOURNE,  Jr..  of  Montreal.  Que.  Born  at  Montreal, 
Nov.  4th.  1894;  Educ,  B.Sc.  (Mining).  McGill  Univ.,  1920;  Royal  School  of  Mines. 
Metallurgy,  Feb.  to  July  1919;  1912-13  (summers),  asst.,  Engr'g.  dept..  Montreal 
Harbor  Comm'nrs;  1915  (summer),  steel  insp'r..  Munitions  Board,  Dom.  Govt.; 
.  1917-19,  overseas;  1920  (summer),  asst..  Geol  Survey  of  Canada;  1920  (autumn), 
recorder,  valuation  section,  G.  T.  Arbitration;  At  present  timber  tester.  Forest 
Products  Laboratories,   Montreal,  Que. 

References:  J.  B.  Porter,  W.  McNab,  F.  W.  Cowie,  C.  J.  Chaplin,  T.  W.  Harvie, 
A.  W.  K.  Massey, 


STRATHEARN— DAVID  KARL  CRAWFORD,  of  Morrisburg,  Ont.  Born 
at  Midland,  Ont.,  Sept.  9th,  1895;  Educ,  B.A.Sc,  Univ.  of  Toronto,  1919;  1916-19 
(summers),  on  geol.  surveys  in  Man.  &  B.C.;  Nov.  1919  to  date,  engr.  with  M.C. 
Hendry,  on  St.  Lawrence  River  investigations  for  H.E.P.C.  of  Ontario. 

References:  M.  C.  Hendry,  S.  Bowen.  C.  H.  Mathewson,  J.  J.  Traill.  O.  B.  Bourne, 
P.  Gillespie,  W.  P.  Gross. 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Published  Monthly  at  176  Mansfield  Street,  Montreal 

By 

THE      ENGINEERING      INSTITUTE      OF      CANADA 

INCORPORATED    IN    1887    AS 

THE  CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS 


Entered    at  the  Post  Opfice,  Montreal  Ae  Second  Class  Mattbb 


Volume  IV  MONTREAL,  MAY  1921  Number  5 


Modern  Practice  with  Steam  Superheaters 
and  Their  Fields  of  Use 

Design,  including  a  detailed  study  of  types  of  superheater  installation,  application,  and  use; 

the  paper  concludes  with  comparative  tables  of  performance  with 

saturated  and  superheated  steam. 

,         H.  B.  Oailey,  Vice-President,  The  Superheater  Company 
Read  before  Montreal  Branch,  November  4th,  1920. 

Type  of  Superheater  The  cellular  form  of  superheater  construction  is  the 

reverse   of  the   one   just   described.    The   products   of 

It  may  be  of  interest,  at  the  start,  briefly  to  describe     combustion  passing  through  tubes  with  which  the  steam 

the  various  principles  on  which  superheaters  have  been     to  be  superheated  is  in  contact  on  the  outside.    The 

designed.     Broadly    speaking,    there    are    two    major     general  structure  may  be  likened  to  that  of  a  fire-tube 

divisions  : —  boiler. 

1st.     Separately  fired  superheaters, 
2nd.    Integrally  built  superheaters. 

It  is  proper  to  point  out  that  superheaters  of  either  These  are  located  apart  from  the  boiler  and  its  set- 

of  these  two  di\'isions  may  be  built  either  as  tubular  or     tings,  in  reality  being  a  detached  unit,  with  an  independent 


Separately  Fired  Superheaters 


cellular  structures.    The  tubular  form  of  construction  is  source  of  heat  supply.    Steam  from  the  main  boiler  is  led 

the  best  known  and  almost  universally  used,  the  super-  to  the  superheater,  and  after  being  superheated  goes  to 

heater  elements  in  the   same   being  of  tubular  shape  the  engine,  turbine  or  other  apparatus  where  it  is  to  be 

carrying  steam  on  the  inside,  and  absorbing  heat  from  used.    Separately  fired  superheaters  are  used  but  very 

the  products  of  combustion  in  contact  with  the  outside,  little,  if  at  all,  in  marine  practice;  have  never  been  com- 
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mercially  utilized  in  steam  locomotives,  but  are  quite 
often  found  in  industrial  plants.  The  thermal  economy 
obtained  by  separately  fired  superheaters  is  naturally  less 
than  with  integrally  built  superheaters,  as  furnace  and 
stack  losses  detract  from  the  economies  which  are  gained 
by  the  superheating  of  the  steam. 

Integrally  Built  Superheaters 

This  type  may  be  divided  into  three  sub-classes, 
based  upon  their  location  with  respect  to  the  gases  of 
combustion,  i.e.  whether  the  heat  offered  to  the  elements 
comes  from, 

1st.      Waste  gases, 

2nd.    Live  gases, 

3rd.     Radiant  heat  and  combustion  chamber  gases. 

Waste-Gas  Superheaters 

As  the  name  indicates,  waste-gas  superheaters  are 
supplied  with  heat  from  gases  which  have  left  the  evapor- 
ating surface  of  the  boilers.  Such  gases  are,  or  should  be, 
at  relatively  low  temperatures,  and  the  degree  to  which 
the  steam  may  be  heated  is,  therefore,  limited.  In 
addition  to  this,  the  size  of  the  superheater,  even  for  the 
low  degrees  of  superheat  obtainable,  becomes  unneces- 
sarily large.  It  is  interesting  to  recall  to  mind,  that  in 
1863  the  then  chief  engineer  of  the  U.  S.  Navy,  B.  F. 
Isherwood,  in  his  book  on  "Experimental  Researches  in 
Steam  Engineering"  states  that:  "Among  the  disadvan- 
tages of  this  system  is  the  greatly  enlarged  size  necessary 
to  be  given  to  the  uptake  for  the  reception  of  the  super- 
heating apparatus,  if  the  boiler  calorimeter  is  to  be 
retained,  or  the  diminished  draught,  consequent  on  the, 
lessening  of  the  calorimeter,  if  no  enlargement  of  uptake 
be  made.  Again,  this  method  to  be  effective  requires 
the  products  of  combustion  to  be  delivered  upon  the 
superheating  apparatus  at  a  temperature  of  at  least  700 
deg.  Fahr.,  which  can  only  be  done  by  largely  reducing 
the  economic  evaporation  of  the  boiler.  The  superheating 
apparatus,  is,  of  itself,  objectionable  from  its  cost  and 
weight,  and  especially  on  account  of  the  constant  attention 
it  requires  from  the  engineer." 

Waste-Gas  Superheaters  used  have  been  of  two 
general  types  —  the  bare  tube  and  the  covered  tube. 
Theoretically,  it  is  of  advantage  to  extend  the  absorbing 
gas  touched  surface  by  some  means  of  covering  on  the 
tube.  Practically,  this  advantage  is  questionable,  as 
corrugations  of  any  kind  produce  favorable  conditions 
for  the  collection  of  soot  and  cinders,  and  make  difficult 
its  complete  and  easy  removal.  No  better  insulation 
exists  than  soot.  If  this  is  accumulated  and  is  not 
removed,  superheater  efficiency  decreases.  Furthermore, 
if  this  extended  surface  is  in  the  form  of  shrouds,  separate 
and  different  from  the  steam  container  itself,  the  flow  of 
heat  into  the  steam  may  be  accidentally  impeded.  Thus, 
if  the  shroud  on  a  superheater  pipe  fails  to  be  a  perfect 
bond  with  the  tube,  the  resistance  to  the  flow  of  heat  is 
greatly  increased,  due  to  the  fact  that  it  must  pass  through 
an  air  space,  which  offers  obstruction.  For  practical 
success  the  writer  considers  it  more  efficient  to  use  the 


Sbowiuâ  Cross  Sprliou  aud  Side   Elpvalion 

Figure  1 

necessary  amount  of  smooth  surface  which  may  be  kept 
clean,  than  to  corrugate  the  surfaces  exposed  to  the  gases. 

Waste-gas  superheaters  were  commonly  used  in  the 
early  development  of  superheating  apparatus,  and  invite 
attention  when  the  question  of  superheating  is  first 
brought  to  mind.  It  is  quite  natural  to  be  interested  in 
the  extraction  of  heat  units  from  waste  gases,  and  the 
reclamation  of  such  heat  is  to  be  desired.  Attempting, 
however,  to  put  this  heat  into  steam  which,  in  its  saturated 
condition,  has  a  temperature  but  little  less  than  that  of 
the  gases,  is  not  within  the  scope  of  superheaters.  It  is 
rather  a  question  for  feed  water  heaters  and  economizers. 
Admiral  Dyson,  U.S.N,  in  an  article  published  in  the 
Journal  of  the  Society  of  Naval  Engineers,  says,  "Super- 
heaters, while  very  desirable,  were  omitted,  as  experience 
has  demonstrated  that  superheaters  fitted  in  uptakes 
outside  the  boiler  lack  durability,  their  deterioration  being 
much  more  rapid  than  that  of  the  boiler."  Many  other 
references  could  be  cited  to  indicate  that  this  type  of 
superheater,  except  for  very  special  conditions,  fails,  from 
a  practical  standpoint,  in  comparison  with  other  types  of 
superheating  apparatus. 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


291 


Figure  2 

Three  of  a  Battery  of  Four  Stirling  Boilers, 
(Brook  Iron  Co.,  Birdsboro,  Pa.) 


temperatures  exceed  800  deg.  p-ahr.,  the  necessity  for  this 
severe  suiK-rheater  environment  drxîs  not  exist.  The 
future,  with  its  development  in  new  materials,  may  see 
a  wider  installation  and  use  of  combustion  chamber 
suix'rheaters. 

Design 

SuperheatinR  apparatus  at  present  available  is  the 
result  of  development  by  evolution  over  a  long  period. 
The  fundamentals  of  design  are  not  unusual,  but  are  of 
extreme  importance.    These  are: — 

1st.     Simplicity  and  Flexibility, 

2nd.    Accessibility  and  Ease  of  Maintenance, 

3rd.     Safety, 

4th.     Durability, 

5th.     Efficiency  and  Constancy  of  Performance. 

That  these  are  fundamentals  has  been  impressed  uf)on 
the  writer  from  considerable  study  and  analysis,  extending 
over  a  long  period,  of  many  practical  problems  involving 
the  use  of  superheaters  throughout  a  wide  range  of  service. 
Apparatus  is  available  today  that  very  fully  embodies 
these  fundamental  requirements,  and  is  suitable  for 
practically  all  purposes  where  superheated  steam  is  of 
value.  It  may  not  be  out  of  place  to  discuss  these 
fundamentals  in  more  detail. 

Simplicity  and  Flexibility 

In  the  working  out  of  problems  with  "live-gas" 
superheaters,  which  is  the  tyi^e  most  adaptable  and 
widely  used,  the  question  of  adequate  combinations, 
for  the  large  variety  of  boilers,  constantly  arises.  The 
space  available  in  many  boilers,  for  the  installation  of  a 
superheater  of  adequate  capacity  and  correct  character- 
istics, is  so  restricted  that  flexibility  in  the  shape  of  the 


Live-Gas  Superheaters 

These  are  so  located  as  to  permit  them  to  receive 
heat  from  gases  which  have  not  yet  left  the  evaporating 
surface.  In  the  Scotch  marine  and  the  locomotive  t>T3e 
boilers  this  superheater  is  well  and  favorably  known,  and 
has  been  more  nearly  a  world  standard  than  the  waste- 
gas,  or  combustion  chamber  (radiant  heat)  t>T)e  of  super- 
heater. In  the  April  1920  issue  of  the  London  Engineer- 
ing Supplement  an  interesting  article  appears,  which, 
while  having  particular  bearing  on  marine  practice,  covers 
the  development  and  advantages  of  live-gas  superheaters 
quite  thoroughly. 


Combustion  Chamber  Superheaters 

There  have  been  few  practical  and  successful 
applications  of  this  type  up  to  the  present  time,  although 
it  is  possible  to  obtain  high  degrees  of  superheat  with 
smaller  superheaters  than  with  live-gas  type  of  equipment. 
for  the  reason  that  gases  at  very  much  higher  temperatures 
are  in  contact  with  the  superheater.  At  the  same  time 
the  metal  temperature  of  the  superheater  parts  becomes 
unduly  high  when  life  and  durability  are  considered,  and 
when  the  present  available  structural  materials  are  used. 
It  seems  probable  that  until  the  requirements  for  steam 


Figure  3 

Top  View  of  Boilers  shown  in  Figure  2,  showing  Superheater 
Headers  of  Inside  Bar  Type 
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superheater  element  is  of  practical  interest.  Otherwise 
standardization  of  parts,  imperative  if  quantity  produc- 
tion is  to  be  obtained  at  permissible  cost,  becomes 
impossible.  Simplicity,  which  is  to  say  absence  of 
complicated  structures,  is  as  much  an  aim  here  as  in  the 
boiler  design,  because  superheaters  form  such  an  important 
link  in  the  chain  of  apparatus  producing  energy  changes 
in  a  power  plant. 

In  the  early  development  of  superheaters  too  little 
attention  was  paid  to  the  question  of  providing  for  the 
great  and  uneven  expansion  of  superheater  parts. 
Consideration  of  this  requirement,  combined  with  the 
desire  to  provide  a  safer  structure,  has  led  all  progressive 
designers  towards  the  tubular  form  as  referred  to  above. 
With  such  forms  of  unit,  unequal  expansion  is  easily 
provided  for. 


Figure  4 
Superheater  for  Erie  City  Vertical  Boilers 

Accessibility  and  Ease  of  Maintenance 

These,  by  reason  of  the  importance  of  a  superheater, 
should  be  provided  for,  even  if  some  additional  initial 
expense  is  involved.  Because  of  the  fact  that  the  surfaces 
of  a  superheater  are  exposed  to  high  temperature  gases 
in  large  quantities,  and  depend  for  their  cooling  upon  the 
flow  of  steam,  which  becomes  a  less  ready  absorbent  of 
heat  as  it  becomes  superheated,  internal  stresses  are 
occasioned  in  the  superheater  structure.  This  is  a 
condition  which  many  engineers  have  not  sufficiently 
appreciated,  and  it  is  believed  that  no  matter  how  cleverly 
a  superheater  may  be  designed  as  to  structural  flexibility. 


strength  of  joints  between  units  and  headers,  etc.,  its 
service  is  always  more  severe  and  more  apt  to  bring 
surprises  than  in  the  use  of  boiler  design.  The  super- 
heater must  be  so  constructed,  so  located  and  so  accessible 
that  it  can  be  repaired  or  replaced,  and  boiler  operation 
resumed  in  a  minimum  of  time  and  with  minimum  labor 
cost. 

It  is  extremely  important  that  all  parts  of  the  equip- 
ment be  accessible  for  inspection,  and  all  parts  which, 
by  any  chance,  may  be  subject  to  leakage  of  steam  must 
be  within  convenient  reach  for  adjustment,  or  replacement. 
Many  superheaters  which  are  unsuccessful  were  so  located 
that  removal  of  boiler  and  other  parts  was  necessary  in 
order  to  reach  the  portion  of  the  superheater  which  was 
under  suspicion. 
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Figure  5 
Superheater  for  Horizontal  Return  Tubular  Boiler 


The  feature  of  removability  is  closely  associated  with 
the  requirement  for  accessibihty,  but  is  intended  to  refer 
particularly  to  the  question  of  the  removal  of  any  super- 
heater unit,  because  of  the  necessity  of  getting  at  some 
part  of  the  boiler,  or  setting.  It  is  obvious  that  when 
such  removal  is  necessary  it  should  be  accomplished  with 
a  minimum  amount  of  time  and  labour,  and  without  the 
necessity  of  destroying  material.  The  writer  believes 
that  it  is  a  poor  design  which  necessitates  the  destruction 
of  vital  parts  of  any  equipment  during  the  process  of 
removal,  or  subsequent  application.  For  example:  it  is 
necessary  to  destroy  material  if  a  welded  joint  is  broken, 
and  in  such  a  case  it  is  apparent  that  in  re-application  of 
the  repaired  part,  expense  and  time  are  involved  in  the 
re-welding  of  the  broken  joint.  In  all  the  locomotive 
and  marine  installations  referred  to  later  on,  one  of  the 
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outstaiicIiiiK  foal lires,  from  a  practical  standpoint,  is  that 
tlu'  coiulilioiis  ol  rcinovabilily  and  ro-application  involve 
a  niininiuni  ol  linu'  and  cxi>cnse. 

Safety 

Practically  all  successful  superheaters  are  of  tubular 
construction,  liuis  avoiding;  the  dangers  which  are  inherent 
in  UuKo  Hat  surlaccs,  or  in  large  cylindrical  shapes  subject- 
ed to  the  severe  .nas  temperatures,  and  are  of  a  form  and 
construction  that  have  a  very  hij;h  factor  of  safety. 

The  sui)erheater  designer  is  restricted  in  the  choice 
of  materials  of  construction  liy  rules  and  regulations 
conceived  by  suiXTvising  engineering  iîodies,  and  enforced 
by  Provincial  and  Municijxil  Ciovernments,  insofar  as 
ixnver  plants  and  other  industrial  installations  are  con- 
cerned. Supervising  bodies  are  also  in  existence  in  the 
marine  and  locomotive  fields,  and  it  is  not  uninteresting 
to  note  here  how  the  ideas  of  these  governing  bodies  in 
the  various  fields  of  superheater  application  are  somewhat 
at  variance  with  regard  to  their  conception  of  necessary 
safety  in  superheater  construction.  An  interesting  ex- 
ample of  this  is  found  in  the  fact  that  in  both  Canada  and 
the  United  States,  all  superheater  headers  in  locomotives 
are  made  of  high  grade  cast  iron,  which  lias  been  proven 
to  be  entirely  satisfactory,  and  free  from  any  element  of 
danger.  In  some  of  the  provinces  of  the  Dominion  and 
in  some  of  the  States  where  the  A.S.M.E.  Boiler  Code  is 
in  efïect.  it  is  required  that  superheater  headers  be  made 
of  wrought  or  cast  steel.  To  try  and  find  an  explanation 
for  this  peculiar  circumstance  would  lead  to  a  long 
discussion  in  itself.  The  writer,  however,  wishes  to  point 
out  that  in  his  opinion  the  danger  from  possible  superheater 
explosions,  or  failures  of  any  other  sort,  is  very  much 
smaller  than  in  the  case  of  diami  boilers,  for  the  reason 
that  a  relatively  small  amount  of  potential  energy  is 
stored  in  the  superheater  elements,  and  the  superheater 
system  is  always  connected  to  the  boiler,  with  its  immense 
potential  energy,  by  means  of  a  duct  of  limited  flow  capa- 
city. As  the  requirements  of  superheater  design  prac- 
tically preclude  everything  but  wrought  steel  tubes  for 
carrying  the  steam  in  superheater  elements,  which  form 
the  active  heating  surface,  there  is  never  any  danger  of 
explosions,  because  of  the  thickness  which  is  selected  to 
give  the  mechanical  strength  required  on  account  of 
expansion  stresses. 

Durability 

The  opposition  to  the  use  of  superheaters  has  very 
frequently  been  based  on  the  ground  that  they  are 
short  lived,  and  that  the  investment  in  superheaters 
is  an  expensive  way  to  obtain  fuel  saving.  The  most 
widely  used  form  of  superheaters  is  not  fairly  to  be 
charged  with  this  weakness.  The  best  known  and 
most  extensively  developed  line,  for  which  superheaters 
have  been  used,  has  been  for  steam  locomotives.  There 
are  upwards  of  43,000  locomotives  in  Canada  and  the 
United  States  which  have,  during  the  past  twelve  years, 
been  fitted  with  the  fire-tube  type  of  superheater,  and 
the  large  number  of  records  which  are  at  hand  indicate 
convincingly  that  in  spite  of  the  severe  service  and  bad 
water  conditions  which  are  encountered,  the  life  of  such 
superheater  units  may  be  considered  as  being  upwards 
of  seven   years.     In   marine   practice   there   are   more 


than  8000  boilers,  installed  in  more  than  2000  ships, 
which  are  fitted  with  fire-tube  superheaters  delivering 
highly  suix:rh(ated  steam,  and  the  case  is  very  excep- 
tional where  these  units  show  signs  of  serious  deteriora- 
tion, unless  involved  in  accidents,  under  ten  years  of 
oix-ration.  There  are  numerous  instances  on  record 
where  a  superheater  unit  has  not  been  removed,  nor 
has  there  been  a  repair  made  upon  it  in  more  than  six 
years'  continuous  operation. 

In  the  stationary  field  short  life  of  superheating 
apparatus  should  always  be  preventible  through  proper 
design,  considering  the  more  favorable  operating  condi- 
tions. 


1 

1 

J, 
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Figure  6 
Front  End  of  Steam  Shovel  Boiler  showing  Superheater 


Durability  depends  largely  upon  the  capacity  of 
the  metal  in  the  superheater  elements,  to  withstand  the 
action  of  the  heat.  This  presupposes  the  elements  of 
design  to  be  so  liberally  dimensioned  as  to  withstand 
mechanically  the  large  internal  working  stresses.  The 
metal  temperature  of  the  superheater  in  contact  with 
the  gases  of  combustion  establishes  itself  somewhere 
between  the  gas  and  the  steam  temperature,  and  is 
vitally  afïected  by  the  velocities  of  the  steam  and  gases. 
That  these  conditions  create  a  variety  of  possibilities 
is  evident;  and  the  best  design,  from  this  point  of  view, 
is  the  one  which,  with  all  other  conditions  being  equally 
favourable,  has  the  lowest  average  metal  temperature. 
There  is  nothing  that  interferes  more  radically  \vith  the 
intentions  of  the  designer  than  scaling  on  the  steam 
side  of  the  elements.  Scale  formation,  or  a  condition 
favouring  it  through  the  evaporation  of  water  carried 
over  from  the  boilers,  retards  the  steam  flow,  as  well  as 
decreases  the  cooling  action  of  the  steam.  This  must 
be  avoided,  or  at  least  minimized,  if  the  superheater 
design  is  to  fulfill  the  requirements  of  long  life. 
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Efficiency  and  Constancy  of  Performance 

A  superheater  design  must  not  only  be  efficient 
when  originally  installed,  but  must  be  such  that  a 
minimum  amount  of  cleaning,  both  inwardly  and  out- 
wardly, will  maintain  its  efficiency  at  the  original  figure 
throughout  its  life.  The  design  of  superheaters  to  provide 
high  efficiencies  is  not  as  simple  as  might  appear  upon 
casual  consideration  of  the  question.  In  early  design, 
consideration  was  not  always  given  to  the  following  points, 
all  of  which  have  a  bearing  on  the  efficiency  and  suit- 
ability of  the  superheating  apparatus:^ 

(a)  Steam  velocities  and  loss  of  pressure 
through  superheater  imits,  together  with  accumula- 
tion of  scale  and  deposit  on  interior  surfaces  of  the 
imits. 

(b)  Accumulation  of  soot  and  other  insulating 
foreign  matter  on  the  gas  touched  surface  of  super- 
heater units. 

(c)  Bulk  and  weight  of  superheater  and  the 
effect  on  boiler  capacity  due  to  its  position  in  the 
path  of  the  gases. 


Steam  Velocity 

Steam  velocity  and  loss  of  pressure  are  two  important 
factors,    their    relative  importance    must    be  carefully 
weighed.    On  the  one  hand,  the  low  steam  velocities 
frequently  existing  in  superheaters  for  stationary  practice 
increase  the  tendency  to  deposit  scale  and  insulating 
layers  on  the  steam  side  of  units,  and  cause  a  large  loss 
in  heat  transmitting  capacity.     Excessively  high  steam' 
velocities   on   the   other   hand,    while   eliminating   the 
serious  conditions  just  mentioned,  are  accompanied  by  a 
pressure  drop  through  the  superheater,  which  in  many 
instances  may  be  prohibitive  and  is  often  expensive. 
A  proper  limit  for  both  pressure  loss  and  steam  velo- 
cities must   be  provided.    Going  beyond   these  limits 
must  be  justified  by  particular  conditions,  and  a  realiza- 
tion of  the  disadvantages.     It  is  the  writer's    opinion 
that  steam  velocities  below  1000  ft.  per  minute,  which 
are  frequently  found  in  many  modern  installations,  are 
unusually  low,  and  account,  in  a  large  measure,  for  the 
short  life  of  units,  due  to  the  accumulation  of  insulating 
material  on  the  steam  side  of  the  units,  causing  them  to 
bum  out  too  rapidly.  From  long  experience  and  considera- 
tion of  the  subject,  it  seems  highly  desirable  to  provide 
for  steam  velocities  which  will  not  fall  below  3000  ft. 
per  minute  under  the  low  rates  at  which  the  boiler  may 
be  worked,  and  may  run  to  10,000  ft.  per  minute  when 
boilers  and  superheaters  are  forced  to  maximum  ratings. 
It  is  believed  that  good  practice  will  endorse  such  steam 
velocities,  particularly  for  new  plants,  and  quite  commonly 
for  existing  plants,  even  if  the  loss  in  pressure  should 
run  to  10  lb.,  or  even  15  lb.,  per  sq.  in.    There  is  little 
difficulty,  and  very  little  added  expense  involved  by  an 
increase  of  5  lb.,  or  even  10  lb.,  in  the  working  boiler 
pressure  and  such  added  cost  as  there  might  be  would 
be  more  than  repaid  by  the  doubled,  or  even  tripled, 
life   of  superheater   units.    Obviously,    we   cannot   get 
something  worth  anything   for  nothing,   and   while   it 
would  be  attractive  to  install  a  superheater  that  would 


provide  no  pressure  loss,  it  is  manifestly  out  of  the 
question  to  do  so  and  at  the  same  time  obtain  the  neces- 
sary superheating  capacity  and  long  life.  It  is  a  well 
established  fact  that  a  superheater,  which  is  initially 
installed  for  low  steam  velocities,  and  in  which  an 
accumulation  of  scale  takes  place  in  the  units  will,  in  a 
short  time,  have  the  steam  area  reduced,  the  steam 
velocity  and  pressure  loss  increased,  unfortunately 
aggravated  by  a  decided  decrease  in  superheating 
capacity,  with  the  result  that  the  undesired  pressure  loss 
is  experienced,  and  the  benefit  of  the  intended  amount 
of  superheat  shrinks,  or  even  vanishes. 

Soot  Deposits 

Accumulation  of.  soot  and  dirt,  as  is  well  known, 
results  in  a  serious  loss  in  superheating  capacity,  which 
can  only  be  overcome  by  soot  blowers,  or  their  equiva- 
lent. The  preference  of  superheater  designers  is  for  a 
form  of  unit  which  will  provide  a  minimum  opportunity 
for  the  accumulation  of  soot  and  ashes.  The  surface  of 
the  pipes,  as  is  also  well  known,  should  be  smooth  and 
the  spacing  of  the  pipes  should  be  sufficiently  great  to 
prevent  the  piling  up  of  cinders  between  adjacent  pipes. 
The  position  of  the  superheater  elements  should  be  in 
direct  gas  currents  where  the  velocity  is  in  favor  of 
cleanliness.  Superheaters  located  in  pockets,  where 
the  velocity  of  the  gases  approaches  zero  and  where 
the  deposit  of  entrained  solid  particles  in  the  gas  takes 
place,  should  be  avoided.  Naturally,  these  questions 
are  of  greater,  or  lesser,  importance,  depending  on  the 
quality  and  character  of  fuel  which  is  used,  and  by  the 
capacity  at  which  the  boilers  are  operated.  The  most 
widely  varying  and  severe  conditions  are  believed  to  exist 
in  connection  with  the  operation  of  locomotives,  where 
boiler  ratings  of  400%  are  frequent,  where  the  velocity 
of  the  gases  is  very  high,  space  limitations  severe  and 
where  a  variety  of  fuels  is  used. 

Bulk  and  weight  of  the  superheater  reflects  the  care 
that  has  been  given  to  the  questions  of  steam  velocity 
and  efficiency.  Low  steam  velocities  mean  large  steam 
areas  requiring  large  diameter  pipes  and  these,  in  order 
to  get  even  moderate  superheating  capacity,  mean 
bulk  and  weight.  The  larger  the  superheater,  generally 
speaking,  the  greater  is  the  effect  in  retarding  the  flow 
of  gases,  and  this  is  reflected  in  the  limitation  of  boiler 
capacity.  This  obstruction  to  the  flow  of  gases,  in 
many  instances,  has  proved  a  limiting  feature  and 
prevented  boiler  ratings  being  obtained  which  would  have 
been  available  with  better  superheater  design. 

Accessibility  for  Cleaning 

Cleanability  of  both  the  inner  and  outer  surfaces 
of  superheater  units  must  be  provided  for.  The  harmful 
results  of  not  maintaining  clean  superheaters  have 
already  been  mentioned.  It  is,  however,  a  desirable 
provision  to  have  units  so  arranged  and  installed  that 
cleaning,  if  necessary,  can  be  accomplished  on  the  out- 
side without  removing  the  units,  and  on  the  inside  after 
easy  removal.  The  latter  is  a  longer  operation  and  can 
be  more  thoroughly  and  economically  done  away  from 
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the  boiler  than  while  the  unit  is  in  place.  Many  instal- 
lations art'  so  arianKod  that  a  part,  or  all,  of  a  set  of 
units  may  Ix'  removed,  spares  api)lieci  and  the  boiler 
placed  in  operation  in  a  few  hours.  The  removed  unit 
may  then  be  Ihoroui^'hly  cleaned,  insix'cted  and  ri-ndered 
available  for  application  later.  The  superheater  should 
have  sullicient  reserve  capacity  to  "digest"  reasonable 
amounts  of  moisture  which  will  entcT  the  superheater 
with  various  operatinK  conditions,  as  for  instance  in  ship 
operation,  and  still  leave  the  suix'rheaters  capable  of 
deliveriuR  the  desired  amount  of  superheat. 

The  most  ellicient  superheater  is  the  one  which, 
all  other  conditions  beint;  equal,  produces  the  desired 
superheat  with  the  smallest  pressure  drop,  and  one  which 
is  so  designed  that  its  combination  with  the  furnace 
and  boiler,  results  in  a  maximum  of  combined  furnace, 
boiler  and  superheater  elhciency,  or  in  other  words, 
which  results  in  the  maximum  heat  absorption  and  in 
the  lowest  stack  losses. 

Application  and  Use 

Before  discussing  details  of  construction  it  is  desired 
to  refer  briefly  to  the  several  fields  in  which  super- 
heaters are  used.  These  may  be  divided  as  follows, 
according  to  the  purpose  for  which  the  steam  is  used. 

(a)  In  prime  movers  and  used  expansively, 

(b)  In    industrial    process   work,    generally   a 

non-expansive  use. 

When  used  with  prime  movers,  there  are  three 
branches  of  engineering  that  utilize  the  economies  and 
advantages.  These  are,  in  the  order  of  amount  of 
horse-power  developed. 

(a)  Railway  locomotives 

(b)  Stationary  power  plants. 

(c)  Marine  power  plants 

In  the  railway  field  throughout  the  world  highly 
superheated  steam  has  become  a  standard.  Very  few 
locomotives  have  been  built  in  any  country  during  the 
past  decade  that  have  not  been  fitted  with  superheaters, 
the  average  superheat  being  between  200  deg.  and  250 
deg.  Fahr.,  although  there  are  many  hundreds  of  loco- 
motives which  are  developing  from  300  deg.  to  350  deg. 
of  superheat. 

In  stationary  power  plant  engineering  the  use  of 
highly  superheated  steam  is  practically  a  standard. 
Particularly  is  this  true  in  the  large  modern  central 
stations.  It  is  believed  true  that  no  engineer  will  consider 
building  a  power  plant  of  this  kind  today  without  provid- 
ing for  the  use  of  superheaters  of  large  capacity. 

In  marine  power  plants  this  country  and  the  United 
States  are  considerably  behind  other  countries  in  the 
use  of  superheated  steam.  It  is  encouraging  to  find, 
however,  that  the  widespread  use  of  highly  superheated 
steam  in  the  British  Merchant  Marine,  as  well  as  in 
Japanese,  French  and  Italian  ships  is  arousing  marine 
engineers  on  this  side  of  the  ocean  to  the  necessity  of 
reducing  their  fuel,  and  other  operating  costs,  in  order 
to  meet  the  excellent  performance  of  ships  under  other 
flags.    The  shipbuilding  programme  undertaken  during 


the  war  was,  of  necessity,  destined  to  accomplish  results 
other  than  fuel  economies,  and  the  shortage  of  men 
and  material  necessitated  doing  many  things  that  would 
not  have  Ix^en  done  under  peace-time  conditions.  It 
is  worth  noting  that  the  interest  in,  and  adoption  of, 
steam  superheaters  in  marine  practice  has  gone  forward, 
since  the  war,  at  an  accelerated  rate. 

The  use  of  superheated  steam  in  industrial  work, 
besides  its  use  in  prime-movers,  has  been  increasing 
at  a  very  rapid  rate  during  the  past  five  or  ten  years. 
In  oil  industries,  textile  work,  chemical  manufacture 
and  many  other  lines,  new  methods  have  been  introduced, 
for  which  the  use  of  superheated  steam  has  been  of 
enormous  assistance,  not  only  in  the  speeding  up  of  some 
of  these  processes,  but  in  the  improvement  in  quality 
of  many  of  the  articles  produced,  as  well  as  in  making  these 
processes  more  efficient  by  the  reduction  non-usable  by- 
products. This  enumeration  is  by  no  means  complete, 
but  will  serve  to  emphasize  theever-widening  field  in 
which  superheated  steam  is  finding  favor. 

Superheater  Details 

Before  discussing  general  superheater  installations,  it  is 
desired  to  describe  some  details  which  are  of  importance. 
These  details  apply  to  superheaters  used  in  all  fields  of 
activity  and  represent  the  development  in  design  and 
manufacture  resulting  from  hundreds  of  installations. 
There  may  be  a  difference  of  opinion  as  to  the  relative 
merit  of  these  various  forms  of  detail,  but  it  is  believed 
it  will  be  agreed  that  the  functions  which  these  parts  have 
to  perform  are  correctly  stated,  and  that  development 
has  been  along  correct  Unes. 


Figure  7 

Arrangement  of  Header  and  Unit  Connections  in  Type  A  Loco- 
motive Equipment 
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Headers 

Headers,  sometimes  termed  collectors  or  manifolds, 
are  generally  of  wrought  steel,  cast  steel  or  cast  iron, 
depending  on  the  service  and  other  limiting  conditions. 
The  space  available  for  a  superheater  header  many 
times  requires  castings,  while  in  other  installations, 
which  afford  greater  space,  rectangular  or  circular  section 
forged  headers  are  used. 


Figure  8 
Marine  Type  of  Superheater  installed  in  a  Scotch  Boiler 

The  locomotive  boiler  represents  the  most  difficult 
superheater  installation,  generally  speaking,  of  any 
field.  The  space  afforded  for  the  header  is  limited  and 
a  change  in  the  boiler  design  would  be  expensive,  and 
sometimes  practically  impossible.  The  picture  here 
shown  represents  a  locomotive  superheater  header; 
material  is  of  a  high  grade  cast  iron;  the  design,  as  it 
is  intricate  in  coring,  is  a  job  which  must  be  handled 
by  a  good  foundry.  An  interesting  feature  of  this 
design  is  the  provision  for  flexibility  and  the  elimination 
of  stresses  set  up  in  the  header  during  operation. 


if  anything,  to  chose  between  cast  steel  and  semi-steel. 
Some  few  headers  of  this  type  have  been  of  forged  steel 
and  have  proven  entirely  satisfactory. 

Stationary  superheater  headers  are  usually  relatively 
long.  It  is,  therefore,  desirable  to  use  a  light  form  of 
construction,  and  plain  lap  welded  or  seamless  steel 
pipe  is  utilized. 

Connection  Between  Header  and  Element 

The  connection  between  superheater  header  and  the 
superheater  element  is  a  detail  that  has  been  given  a 
great  deal  of  attention,  and  the  relative  merits  of  the 
various  connecting  means  have  been  frequently  discussed. 

The  figure  shows  four  methods  of  joining  pipes  to 
headers. 

1st.     The  rolled  joint 

2nd.    The  welded  joint 

3rd.    The  gasket  joint 

4th.     The  ball  joint 

The  rolling  of  a  tube  in  a  plate,  identical  with  the 
method  of  setting  a  boiler  tube  in  a  boiler  sheet,  is  so 
well  known  as  not  to  require  description.  The  attaching 
of  a  tube  to  a  plate  or  other  structure  by  means  of  welding 
is  also  very  well  known.  There  are  more  ways  of  doing 
this  than  the  one  illustrated,  and  it  is  not  contended 
that  the  picture  represents  a  superior  method.  The 
gasket  form  of  joint  was  used  at  first  in  all  fire-tube 
superheaters,  but  is  being  very  rapidly  superseded  by  the 
ball  joint  for  all  uses  where  the  diameter  of  the  super- 
heater pipe  requires  flexibility  in  the  alignment  of  the 
joint.  In  marine  practice  where  the  pipes  are  relatively 
small  in  diameter,  and  have  flexibility  in  themselves, 
the  gasket  joint  is  still  used  successfully.  The  ball 
joint  connection  is  a  very  well  known  form,  particularly 
to  all  railroad  and  marine  men.  In  principle  it  is  identical 
with  the  steam  pipe  joint  used  in  every  locomotive  on 
the  North  American  Continent.  A  large  bulk  of  the 
superheaters  used  here  during  the  past  ten  years  have 
been  thus  fitted,  and  it  has  been  practically  a  standard 
in  the  U.  S.  for  a  long  time.  The  large  majority  of  the 
locomotives  sent  to  France  during  the  World  War  had 
this  form  of  joint,  and  it  is  very  interesting  to  find  that 
the  French  engineers,  who  had  previously  used  the 
gasket  and  rolled  joint,  were  at  first  sceptical,  then 
interested,  and  in  a  short  time  convinced  that  from  an 


eOLl-EO    JOINT 


WCLOCD     JOINT 


GASKET   JOINT 


Figure  9 
Stationary  Superheater  Header — Inside  Bar 

The  fire-tube  superheater  for  marine  service,  as 
fitted  in  more  than  2,000  ships,  uses  a  header  similar 
to  the  one  shown  above.  This  is  either  of  cast 
steel  or  high  grade  cast  iron,  depending  on  the  particular 
requirement.    From  a  service  standpoint  there  is  little, 


BAU_  JOINT 


Figure  10 
Rolled,  Welded  and  Disconnectable  Joints 
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operating  and  maintenance  standpoint  it  was  superior 
to  the  forms  wliiili  tlu>y  had  used. 

A  comparison  of  the  various  atlaciimciU  methods 
from  the  iM)iiit  of  view  of  mechanical  strcuKlh  should  not 
lx>  overl(K)ked.  Strong  expansion  forces  are  at  play  in  a 
suiH'rheater  unit  durinR  its  life,  which  have  to  be  resisted 
by  the  joints  and  it  is  the  writer's  experience  that  a 
connection  utiiiziiiK  bolts  of  proper  desijjin  is  stronger 
than  a  rolled  or  welded  joint. 

The  main  point  of  difference  between  either  th^ 
gasket  or  ball  joint  and  the  others  described  is  the  feature 
of  easy  removability  of  a  unit.  An  additional  point  of 
advantage  in  joints  of  this  character  is  that  no  other 
opening  in  the  header  or  collector  is  necessary  in  order 
to  apply,  or  remove,  a  unit.  This  same  advantage  may 
be  obtained  when  a  welded  joint  is  used,  but  it  cannot 
be  obtained  if  a  rolled  joint  is  considered. 

Types  of  Superheater  Unit 

Before  going  further,  it  should  be  said  that  the 
description  of  these  units  has  particular  reference  to  their 
use  in  fire-tube  superheaters,  although  the  fundamentals 
of  unit  design  can  be  applied  equally  well  to  water-tube 
boilers  and  non-fire-tube  superheaters. 

As  the  application  of  a  superheater  to  a  locomotive 
is  a  particularly  intricate  problem  and  calls  for  highest 
elîiciency  of  design,  on  account  of  the  weight  and  space 
limitations,  engineers  have  tried  to  devise  the  most  efficient 
type  of  unit,  and  a  critical  analysis  of  what  has  been 
proposed  in  this  connection  may  be  illuminating  to  one 
studying  the  art  of  superheater  design  in  general. 


^. 


Figure   11 
Types  of  Superheater  Unit 

The  picture  shows  but  a  few  of  the  forms  of  locomotive 
superheater  units  which  have  been  proposed,  tested  and 
applied.  All  were  designed  to  be  located  in  enlarged 
boiler  fiues  through  which  part  of  the  gases  of  combustion 
pass,  the  balance  going  through  smaller  boiler  tubes  of  a  size 
similar  to  what  is  used  in  saturated  steam  locomotives. 
This  has  become  a  practically  standard  arrangement  and 
one  that  has  been  accepted  by  all  designers.  The  problem 
resolves  itself  into  obtaining  the  maximum  heat  absorption, 
and  a  minimum  waste-gas  temperature,  because  obviously 
that  only  means  a  minimimi  fuel  consumption  for  the 
locomotive. 

Unit  "A"  has  been  termed  "the  ideal  unit".  The 
"writer  is  of  the  opinion  that  it  does  not  quite  deserve 


this  title,  unless  qualified  by  the  statement  that  it  w  as 
close  to  the  ideal  as  present  practical  conditions  would 
permit.  It  provides,  as  will  Ix*  noted  by  the  arrows,  for 
a  relatively  long  path,  with  a  relatively  slow  advance  of 
the  steam  through  the  unit  Jmrn  the  smokebox,  or  low- 
temperature  zone,  toward  the  fire-box,  or  /nyy'"''-tempera- 
ture  zone,  this  being  approximately  a  countcrflow  move- 
ment when  taken  as  a  whole,  but  during  its  passage  toward 
the  firebox  it  departs  from  counterflow  and  has,  for  a  lime, 
l>arallcl  flow.  The  design  should  prrxJuce  a  given  super- 
heating effect  most  efliciently,  and  therefore  with  the 
smallest  gas  fiow  and  the  smallest  exit  gas  temperature. 
In  a  locomotive  in  which,  on  account  of  the  intense  draft 
many  solid  particles  are  carried  over  into  the  flues,  the 
obstruction  created  by  the  intermediate  return  bends  in 
this  design  would  make  cleaning  difficult,  if  not  impossible. 

The  unit  marked  "B"  may  be  termed  a  "world 
standard  unit",  and  while  not  theoretically  perfect  has 
so  many  points  of  practical  advantage  that  it  has  well 
earned  and  justified  its  name.  Practical  considerations 
force  one  to  adopt  some  form  of  unit  with  which  provides 
a  gas  passage  having  a  continuously  uniform  area,  so 
that  particles  entering  the  flue  have  little  chance  to  lodge 
there  or  to  cause  wear  by  abrasion.  There  should  be  no 
sudden  change  of  gas  velocity  that  causes  either  soot  or 
cinders  to  separate  from  the  carrying  gas  within  the  flue. 
The  standard  unit,  while  not  fully  embodying  the  theoret- 
ically most  advantageous  counterflow  principle,  is,  how- 
ever, free  from  the  just  named  objections.  Although  it 
contains,  in  the  forward  part  of  the  flue,  some  not  very- 
effective  superheater  heating  surface,  ^analogous  to  the 
surface  of  the  forward  part  of  the  smoke  tubes  and  flues 
in  being  less  effective  for  heat  absorption  on  account  of 
the  relatively  low  gas  temperature,)  these  units  can  still 
be  proportioned  with  relation  to  the  flue  diameters  in 
such  a  manner  that  they  give  the  desired  high  superheat- 
ing effect  with  an  absorption  efficiency  of  the  combination 
of  unit  and  flue,  at  least  as  great  as,  and  usually  greater 
than  the  absorption  efficiency  of  the  boiler  tubes  which 
are  used. 

Unit  "C"  termed  "the  single  loop",  was  the  design 
first  applied  in  fire-tube  superheaters.  It  is  interesting 
to  mention  that  C.P.R.  engine  1300,  in  1903,  used  units 
of  this  form.  This  style  unit  was  used  by  Mr.  Vaughan 
for  a  number  of  years  afterwards  in  other  installations 
which  he  made.  One  or  more  units  of  this  kind  may  be 
located  in  a  single  flue,  and  with  properproportioning 
may  be  relied  upon  to  deliver  about  150  deg.  Fahr. 
superheat.  With  modern  methods  of  construction,  which 
will  be  referred  to  later,  this  limit  can  possibly  be  raised 
somewhat. 

It  is  proper  to  point  out  that  the  necessity  for 
relatively  high  superheat  and  for  maximum  capacity  did 
not,  at  that  time,  seem  so  compelling.  It  was  not  long, 
however,  before  the  requirements  for  greater  boiler  and 
superheater  capacity  were  more  severe,  the  advantages  of 
higher  steam  velocities  were  more  fully  appreciated,  and 
the  single  loop  form  grew  in  length.  Naturally  it  could 
not  project  into  the  fire-box,  although  experiments  were 
made  with  such  construction,  so  it  was  necessary  to  fold 
it  up,  like  a  two-foot  rule,  and  it  then  became  like  forms 
"D"  and  "B". 

Another  interesting  method  of  designing  a  super- 
heater unit  with  regard  to  small  weight  rather  than  with 
regard  to  highest  capacity  or  efficiency  has  been  proposed 
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and  tested  as  shown  in  "D".  Here  some  of  the  less 
effective  superheater  surface  of  the  standard  unit  "B"  is 
omitted,  and  while  this  omission  of  course  unfavourably 
affects  the  capacity  and  heat  absorption  efficiency,  as 
compared  with  type  "B",  there  is  a  reduction  in  weight 
of  the  unit  proper.  This  type  of  unit  lacks  the  continuity 
of  gas  passage  ;  in  fact,  it  insures  a  sudden  velocity  change 
just  forward  of  the  return  bend  within  the  flue,  which 
increases  the  resistance  to  the  draft  and  promotes  piling 
up  of  soot  and  cinders.  If  weight  is  a  primary  consider- 
ation it  will  be  better  to  remove  some  of  the  more  in- 
effective tube  heating  surface  from  the  front  of  the  boiler 
by  setting  back  the  front  tube  sheet.  A  tew  inches 
reduction  of  tube  length  with  the  incidental  saving  of 
water  weight  will  be  much  more  effective,  and  will  not 
entail  any  greater  sacrifice  in  the  combined  absorption 
efficiency. 

Unit  "E"  is  a  form  resembling  "D",  comparable 
with  it  in  weight  and  closely  approximating  its  practical 
superheating  capacity.  When  compared  only  upon  the 
basis  of  gas  areas,  and  gas  velocities  within  the  flue,  it 
has  points  of  superiority  to  some  of  the  units  already 
mentioned.  It  will  be  observed  that  this  unit  gives  less 
obstruction  in  the  back  half  of  the  flue  than  in  the  forward 
half,  and  therefore  there  is  an  increased  velocity  of  the 
gases  in  the  forward  portion,  tending  to  keeping  soot  and 
cinders  from  depositing.  It  may  be  mentioned,  in  con- 
nection with  this  point,  that  from  the  standpoint  of  gas 
velocities  the  most  desirable  construction  would  be  one 
which  provided  for  a  gas  area  decreasing  from  fire-box  to 
smoke-box  in  a  ratio  corresponding  to  the  decrease  in 
specific  volume  of  the  gases.  Thus  a  constant  velocity 
of  the  gases,  while  passing  through  the  flues,  would  be 
obtained  and  the  opportunity  for  solid  particles  lodging 
on  superheater  pipes  and  on  the  bottom  of  the  flue  would 
be  decreased. 

It  will  be  easy  to  analyse  the  merits  and  demerits  of 
unit  "F"  from  what  has  been  said  regarding  the  other  forms. 

Unit  "G"  is  a  three-pipe  unit,  although  it  can  be 
made  as  a  foiu-  pipe  imit.  A  slow  counterflow  of  the 
steam,  and  a  rapid  delivery  of  the  steam  after  reaching 
the  maximum  gas  temperature  zone  are  provided  in  this 
form.  This  might  be  considered  as  being  between  unit 
"A"  and  unit  "B",  so  far  as  this  feature  is  concerned. 

In  general,  the  standard  unit  "B"  represents  the 
highest  average  of  any  form  of  unit  thus  far  developed, 
when  considered  on  the  basis  of: — 

(a)  Efficiency  in  the  abstraction  of  heat  from  the 
gases, 

(b)  Thorough  mixing  and  uniform  superheating  of 
the  steam. 

(c)  Better  equalization  in  the  area  of  gas  passage 
and  more  constant  gas  velocity. 

(d)  Maximum  superheating  surface. 

(e)  Minimum  resistance  to  flow  of  gases  when  (c) 
and  (d)  are  considered. 

(f)  Less  opportunity  for  deposit  of  soot  and  cin- 
ders by  maintaining  relatively  high  gas  velocity 
through  length  of  flue. 

(g)  Cost. 


Return  Bends 

The  return  bends,  or  cormections,  between  parallel 
superheater  pipes,  have  been  by  one  of  the  various  forms 
now  shown. 


Figure  12 
Types  of  Return  Bend 

"A"  shows  the  simplest  method  and  is  merely  the 
bending  of  a  pipe  into  a  hairpin  loop.  There  is  a  minimimi 
distance  between  pipes,  below  which  bending  is  not 
permissible  if  the  internal  cross-section  of  the  pipe  is  to  be 
retained,  and  if  the  wall  thickness  at  X  is  not  to  be  reduced. 
For  fire-tube  superheaters,  where  pipes  must  be  close 
together,  where  the  surrounding  gas  ternperature  is  high 
and  the  velocity  of  the  gases  produces  serious  abrasive 
conditions,  a  pipe  bent  in  this  way  is  prohibitive. 

"B"  shows  a  close  coupled  return  bend  with  the  pipe 
threaded  into  it.  For  fire-tube  superheaters  this,  for 
years,  was  considered  satisfactory,  and  thousands  of 
engines  have  operated  free  from  difficulties  in  this  detail 
in  the  most  severe  service.  With  certain  designs  of 
superheaters  where  expansion  stresses  in  the  pipes  were 
severe,  it  was  found  advantageous  to  weld  the  pipe  and 
the  return  bend' (point  Y).  Occasionally,  due  to  careless 
manufacture,  it  was  found  that  pipes  were  inserted  in  the 
return  bend,  without  threading,  the  welding  then  provid- 
ing the  only  strength  against  failure. 

"C"  shows  the  welded  type  of  return  bend,  which 
has  been  used  considerably  in  recent  years.  The  term 
"welded",  as  here  used  refers  to  either  the  acetylene,  or 
electric,  process.  Considerable  experiment  showed  that 
for  fire-tube  superheaters  working  under  high  duty 
conditions,  the  use  of  these  welding  methods  was  only 
an  invitation  to  possible  failure.  In  the  last  few  years 
strenuous  efforts  have  been  made,  by  all  manufacturers 
of  fire-tube  superheaters,  to  get  away  from  these  methods 
of  bending. 

"D"  shows  the  contour  of  a  forged  return  bend  in 
which  no  electric,  or  acetylene,  welding  is  used.  On  the 
contrary,  the  pipes  are  handled,  from  start  to  finish,  by 
machine  forging  methods,  the  bonding  being  done  in  the 
ordinary  way,  without  the  addition  of  extraneous  material, 
which,  with  either  electric  or  acetylene  welding,  would 
have  a  different  chemical,  as  well  as  a  different  physical, 
characteristic.  The  forged  return  bend  is  made  out  of 
the  pipe  itself,  and  is  not  made  as  a  separate  piece  jointed 
to  the  pipe.    This  point  is  emphasized  as  return  bends. 
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hare  fireti  made  in  which  a  forKi'd  end  is  butt  welded  to 
the  pijx'  itself,  and  this  bull  welding  would,  of  necessity, 
militate  against  the  strength  and  durability  of  the  struc- 
ture. 

Foritlnii  Kottirii  Ki-ikIm 

The  photograph  illustrates  the  various  steps  in  the 
forging  and  will  make  clear  the  intoresling  features  and 
succession  of  oix'rations  which  result  in  affording  as 
nearly  a  perfect  and  ideal  structure  as  can  be  expected 
with  the  present  known  materials  and  machine  proc- 
esses. This  fonn  of  return  bend  is  being  used  both  in 
Canada  and  in  the  United  States,  as  well  as  in  other 
countries. 


All 


Figure   13 
Steps  in  Process  of  Forging  Return  Bends 

With  the  increasing  size  of  locomotive  power,  increas- 
ing degrees  of  superheat  and  with  restrictions  of  a  practical 
nature  which  prevented  further  increase  in  boiler 
diameters,  it  is  more  necessary  than  ever  before  to  utilize 
every  possible  square  inch  of  gas  area  between  fire-box 
and  smoke-box.  The  limitation  in  boiler  capacity, 
speaking  now  of  fire-tube  boilers  and  their  use  on  loco- 
motives, is  in  the  total  cross  sectional  gas  area.  The 
forged,  and  even  the  welded  t^i^e  of  return  bend  occupies 
less  of  the  gas  area  in  the  flue  than  the  cast  steel  return 
bend  which  was  threaded  to  the  pipe.  It  is  difficult, 
if  not  impossible,  to  increase  degrees  of  superheat  and 
increase  boiler  capacity  to  any  marked  extent,  if  a  bulky 
form  of  return  bend  is  to  be  used,  and  with  the  higher 
rates  of  boiler  operation  and  the  higher  degrees  of  super- 
heat demanded,  the  minimum  obstruction  to  the  flow  of 
gases  is  compulsory. 

Conclusions 

Those  who  have  endeavored  to  reconcile  all  the 
various  general  requirements  will  have  found  that  the 
problems  of  superheater  engineering  are  by  no  means 
simple,  and  while  related  primarily  to  boiler  problems 
they  extend  also  to  the  working  of  prime  movers.  Their 
propter  solution  is  of  such  vital  influence  upon  the  total 
plant  economy  that  they  have  properly  become  the 
province  of  specialists.  The  writer  wishes  to  impress 
these  conclusions  upon  all  those  who  look  to  superheat 
as  a  factor  of  economy  in  steam  plant  design,  operation 
and  maintenance. 

Results  of  Superheating 

Some  of  the  illustrations  may  be  of  value  in  making 
clearer  the  economic  results  of  decreased  fuel  consump- 
tion, as  well  as  the  increased  power  from  the  use  of 
superheated  steam. 
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Di/ocfmornefr/~  Horse  Poorer. 
Figure   14 

This  shows  the  dry  coal  used  per  dynamometer 
horsepower  at  various  engine  outputs,  the  curves  were 
obtained  from  an  Atlantic  type  passenger  engine.  It  will 
be  noted  that  the  saturated  steam  locomotive  increased 
in  its  fuel  consumption  very  rapidly  as  the  horsepower 
increased,  and  that  the  maximum  output  of  this  engine 
was  about  1320  dynamometer  horsepower.  The  same 
engine,  with  a  superheater  giving  200°  of  superheat, 
shows  an  improved  fuel  performance  at  all  ratings,  and 
enabled  the  locomotive  to  develop  a  maximimi  of  about 
1860  h.p.  The  upper  curve  shows  the  saving  in  percent 
over  the  power  range  covered  by  the  saturated  engine. 
This  saving  varied  from  12*^  at  760  h.p.  to  \Ç>%  at 
1320  p.h. 
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Dynarriome'fer  Morse  Poirer. 
Figure  IS 

This  shows  the  steam  rate  of  this  same  locomotive. 
It  is  worthy  of  note  that  the  specific  steam  consumption 
was  considerably  better  as  the  rating  increased.  It  is 
a  confirmation  of  the  fact  that  a  saturated  steam  plant 
whether  it  be  on  a  locomotive,  in  a  ship,  or  for  stationary 
use,  becomes  more  wasteful  as  it  is  forced,  both  on  account 
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of  the  increased  moisture  in  the  steam,  and  the  increased 
temperature  of  the  discharged  gases. 


Comparative  Costs — for  three  Japanese  Ships 


Jfea/n  Per fiovr.  Founds,  Sofurafed       32449 
^ftam  Pvr  Hour,  Pevndt  203  'Svperh^aMj/39  4 


/.HP.    1260.  7 
I.  ».  P.    168  7.  3 


38  Miles  Per  Hour 
Figure   16 

Indicator  cards  from  two  locomotives,  one  using 
saturated  steam  and  the  other  using  superheated  steam, 
both  operating  at  approximately  the  same  water  rate. 
It  should  be  observed  that  the  superheater  engine  was 
able  to  use  a  50%  cutoff,  while  the  steaming  capacity 
of  the  boiler  with  saturated  steam  necessitated  a  30% 
cutoff.  The  increase  in  horsepower  was  427.2,  or  33.8%, 
the  water  rate  being  approximately  32,000  lb.  per  hour 
for  both  engines. 


Cylinders   B2x  26 
R.P.M.    200 


Boiftr  Pressure  20S 
M.P.H.    47 


-,  £uperheaf  £6s  134  2    £6  Hone 
/f.e.P.    7S.7S  ^e.AS 


^afura^ed  Be 


'erheofed  £6s 


Distance  run  (miles) 

Coal  per  day  (tons) 

Coal  per  100  miles  (tons) 

Coal  per  100  miles  (relative) 

Cost  of  coal  per  100  miles  in  dollars 

Cost  of  coal  per  100  miles  (relative) 

Mean  working  displacement 

Coal  per  100  displacement  ton  miles,  lbs. . 

Coal   per    100   displacement   ton   miles, 

(relative) 


Figure   17 

A  companion  picture  to  the  proceding,  but  showing 
cards  with  practically  the  same  mean  effective  pressure, 
and  hence  the  same  horsepower,  inasmuch  as  the  r.p.m's 
were  the  same.  Attention  is  invited  to  the  fact  that  the 
superheated  steam  locomotive  have  a  horsepower  for 
17.2  lb.  of  steam,  while  the  saturated  locomotive  consumed 
24.7  lb.,  an  economy  of  30.4%. 

Fuel  performances  based  on  hundred  deadweight 
ton  miles,  for  a  large  nimiber  of  vessels,  some  using 
saturated  steam,  some  using  moderately,  and  some 
highly  superheated  steam,  are  here  shown.  The  fuel 
consumption  is  given,  graphically,  by  the  heavy  horizontal 
line.  The  short  lines  ranging  up  to  three  pounds,  show 
performance  of  the  highly  superheated  steam  vessels. 
Some  of  these  are  reciprocating  engines,  some  geared 
turbines  and  some  turbo-electric  drive.  The  longest 
lines  are  those  from  vessels  using  saturated  steam  and 
are  convincing  evidence  of  the  economies  resulting  from 
using  superheated  steam. 


Ship  A 

200° 
S.H. 


22,191 
37.8 
16.0 
85.5 

186.38 
79.5 

13,500 
2.62 

80 


ShipB 

100° 
S.H. 


Ship  C 

Saturat- 
ed 


22,080 
45.3 
17.9 
95.7 

190.40 
81.3 

13,000 
3.03 

95 


22,240 

46.1 

18.7 

100.0 

234.29 

100.0 

13,100 

3.19 

100 


These  ships  are  identical  in  hull  sizes,  and  run  over  the  same  route 
at  approximately  the  same  season  of  the  year. 

The  table  above  gives  a  tabulation  taken  from  the 
actual  operating  performance  sheet  of  a  large  fleet  of 
foreign  vessels,  three  ships  being  selected  which  were 
identical  in  all  respects,  except  for  the  fact  that  one  used 
saturated  steam,  one  used  moderately  superheated  steam 
and  the  third  used  200°  Fahr.  of  superheat.  Attention 
is  invited  to  the  relative  fuel  performances,  which  show 
a  20%  saving  for  the  highly  superheated  steam  vessel, 
and  5%  economy  for  the  100°  superheated  ship.  The 
saving  may  be  noted,  in  passing,  as  four  times  as  great 
for  200°  of  superheat  as  for  100°. 

These  Tests  Were  Made  Under  Actual  Operating  Conditions 

Machine  shop  only  under  constant  load  conditions  at  night. 

Tests  were  made  about  two  weeks  apart  with  flues  in  approximately 

the  same  condition 


Total  Coal  Consumed-Pounds 
Steam      Consumption-lbs.      of 

water 

Av.  Steam  Près,  of  Boilers. . . 


Aver.  Load  on  Corliss  Engine- 
I.HP 

Aver.  Load  on  Woodmill  Engine- 
I.H.P 

Aver.  Load  on  electric  Gen- 
erator-K.W 

Revolutions  of  Air  Compressor, 
Total 

Boiler  H.P.  Developed 

Percent  Rated  Capacity  Deve- 
loped   


Duration  of  Tests-4  hours  each 


Temp.  Feed  Water-op 

Heat  Value-1  lb.  Coal-B.T.U.. 
Degrees  Superheat-Main  Header 


Saturat- 
ed 
steam 

Super- 
heated 
steam 

% 
Increase 

9316 

6827 

57500 
118.0 

46000 
115.0 

43.0 

43.6 

1.4 

43.2 

42.8 

56.7 

56.8 

0.2 

26590 
386 

26630 
336 

0.1 

107.0 

93.3 

212 
13510 

207 

13190 

163 

% 

Decrease 

se 


26.7 

20.0 
2.5 


0.9 


12.9 


2.4 
2.4 
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A  Lojjical  Scheme  for  Determining   the  Concrete   Making  Value  of 
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1.     General  Discussion  of  the  Problem 

The  efficient  and  economical  use  of  available  concrete 
aRgrcKatcs  is  a  problem  which  confronts  all  engineers  and 
contractors  who  are  concerned  with  the  production  of 
concrete.  With  few  exceptions  the  actual  quality  of 
concrete  produced  is  seldom  known  owinc;  to  the  limited 
amount  of  attention  which  is  paid  to  the  testing  of  field 
concrete.  In  general,  concreting  practice  is  based  upon 
experience  which  has  in  previous  work  apparently  resulted 
in  a  safe  structure.  While  concretes  of  definite  strength 
values  are  assumed  and  specified  in  design,  it  is  seldom 
that  precautions  are  taken  to  insure  that  the  concrete 
as  made  and  placed  attains  the  assumed  design  strength. 
During  the  past  few  years  there  has  been  some  improve- 
ment in  this  respect.  In  some  cities,  on  some  concrete 
road  work,  and  on  some  works  involving  the  use  of  large 
quantities  of  concrete,  efficient  inspection  and  testing  has 
not  only  resulted  in  improvement  of  quality  but  in 
determining  the  actual  quality  of  concrete  as  placed. 

The  Danger  of  Uniform  Mix 

However,  definite  strength  values  are  available  for 
only  a  very  small  percentage  of  concrete  produced,  and 
except  where  a  proper  system  of  inspection  and  testing 
has  been  adopted,  it  is  very  probable  that  little  of  the 
product  ever  approaches  the  strength  values  assumed  in 
design.  Careful  super\'ision  at  the  mixer  to  insure  the 
exact  proportions  of  materials  specified  is  not  sufficient, 
since  too  often  the  mixtures  are  arbitrarily  specified  with 
no  knowledge  of  the  true  strengths  which  will  result 
from  the  use  of  any  stated  proportions  of  the  given 
materials.  From  Alaska  to  Florida  it  is  commonly 
assumed  in  design  that  a  1 — 2 — 4  proportion  will  result 
in  a  concrete  having  a  compressive  strength  of  2000 
pounds  per  square  inch  at  28  days,  in  spite  of  the  fact 
that  no  consistency  or  fiowability  is  specified  and  that 
aggregates  having  the  widest  possible  variation  in  physical 
characteristics  may  be  employed.  Either  of  these  two 
important  factors  may  alone  account  for  strength  varia- 
tions of  SO'^'Ô  or  more  below  the  assumed  2000  pounds 
value.  In  many  localities  the  best  available  aggregates 
employed  in  a  1 — 2 — 4  proportion,  cannot  possibly 
furnish  higher  strength  values  than  50  to  oO'Tc  of  that 
assumed    in   design   even   when   flowability   is   held   to 


minimum.  An  excess  of  mixing  water  will  still  further 
lower  strength,  yet  specifications  continue  to  state  that 
a  1 — 2 — 4  proportion  shall  be  employed  in  the  work 
and  that  2000  pounds  shall  be  assumed  in  design. 

In  spite  of  the  large  amount  of  experimental  work 
carried  on  during  the  past  twenty  years  it  can  safely 
be  said  that  the  problem  today  of  combining  cement 
with  aggregates  to  produce  concrete  of  definite  quaHty 
is  farther  from  solution  than  is  the  design  of  reinforced 
concrete  itself.  Any  procedure  in  practice  which  would 
permit  reinforced  concrete  members  to  be  built  with  only 
50*^  of  the  steel  required  by  standard  design  would  be 
classed  as  criminal  and  the  structure  condemned,  yet 
structures  are  being  built  in  which  the  concrete  has  only 
25*^  to  oO'^'f  of  the  strength  on  which  design  is  based. 

Responsibility  for  the  existence  of  such  a  condition 
must  be  borne  by  those  who  fail  to  check  up  the  quality 
of  concrete  as  placed  in  the  work.  However  it  is  difficult 
to  place  all  of  the  blame  in  this  manner  since  the  engineer 
must  depend  to  a  great  extent  upon  the  recommendations 
of  investigators  who  have  proposed  various  methods  of 
proportioning  concretes  and  have  furnished  more  or  less 
definite  instructions  for  the  procedure  to  be  employed 
in  practice.  Even  though  the  engineer's  compliance  with 
the  rules  of  proportioning  is  only  partial,  and  insufficient 
to  attain  the  desired  standard,  a  certain  feeling  of  security 
and  safety  results.  It  is  seldom  that  a  field  engineer  has 
facilities  for  checking  up  proportioning  theories  on  the 
job  and  he  can  do  little  more  than  accept  the  one  which 
seems  most  accurate  or  can  be  most  easily  applied. 
So  long  as  actual  failures  do  not  occur  the  results  obtained 
are  generally  considered  to  be  a  verification  of  the  sound- 
ness of  the  theory. 

Proportioning  Theories 

Of  the  various  proportioning  theories  which  have 
received  greatest  prominence  and  which  have  been 
adopted  wholly  or  in  part  by  many  field  engineers,  the 
following  are  of  greatest  interest. 

(a).     Fuller's  Theory  of  Maximum  Density 

Based  upon  the  results  of  a  large  number  of  tests 
and  application  to  construction  work  a  practical  gradation 
curv^e  called  the  curve  of  maximimi  density  was  obtained. 
Fine   and  coarse   aggregate   are   so  graded   that  when 
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combined  with  the  cement  the  granular  analysis  curve 
closely  resembles  this  curve  of  maximum  density.  It  is 
claimed  that  concretes  of  maximum  density  will  have 
maximum  strength,  so  that  the  aggregates  are  screened 
into  as  many  sizes  as  practicable  and  recombined  to  fit 
the  maximum  density  curve.  This  theory  of  propor- 
tioning has  been  well  known  to  engineers  for  a  number 
of  years  and  has  received  considerable  prominence  in 
text  books  relating  to  concrete. 

(b).     Water-Cement  Ratio  Theory  of  Proportioning 

This  theory,  as  advocated  by  the  Lewis  Institute 
Laboratory  of  the  Portland  Cement  Association,  states 
that  for  aggregates  of  good  quality  which  are  not  too 
coarse  for  the  quantity  of  cement,  the  strengths  of 
concretes  so  produced  are  entirely  dependent  upon  the 
ratio  of  the  volume  of  mixing  water  to  the  volimie  of 
cement  in  the  mix.  For  aggregates  from  the  same  source 
and  of  the  same  fineness  modulus,  containing  equal 
quantities  of  cement,  it  is  claimed  that  the  same  quantities 
of  mixing  water  will  be  required  for  each  to  result  in  equal 
consistencies  and  concretes  so  prepared  will  have  the  same 
compressive  strength.  Strength  is  entirely  dependent 
upon  water-cement  ratio  and  a  water  formula  is  supplied 
which  is  based  upon  the  water  requirements  of  the  neat 
cement,  the  relative  quantity  of  aggregate,  its  fineness 
modulus  and  its  absorption. 

(c).  The  Surface  Area  Theory  of  Proportioning 
This  theory,  first  advocated  by  L.  N.  Edwards  and 
claimed  to  have  been  successfully  applied  on  the  work 
of  the  Ontario  Hydro-Electric  Power  Commission,  states 
that  compressive  strength  of  concrete  will  be  proportional 
to  the  ratio  of  cement  content  to  surface  area  of  aggregate. 
That  is,  if  a  number  of  aggregates  of  the  same  type, 
varying  widely  in  gradation  and  consequently  having 
different  surface  areas,  are  made  into  concretes  having 
a  constant  cement-surface  area  relation,  equal  strengths 
will  result.  Strength  is  said  to  decrease  as  the  aggregate 
area  per  unit  of  cement  increases,  so  that  more  cement 
is  required  in  concretes  made  of  finer  sands  or  containing 
a  larger  relative  quantity  of  sand  to  insure  equal  strengths. 
A  water  formula  advocated  when  the  theory  was  first 
introduced,  resulted  in  equal  water  cement  ratios  for  any 
such  group  of  aggregates,  and  it  was  claimed  would  result 
in  equal  consistencies.  It  should  be  noted  that  the 
surface  area  water  formula  aims  to  provide  equal  con- 
sistencies for  aggregate  gradations  varying  widely  in 
siirface  area  and  in  fineness  modulus,  while  that  proposed 
with  the  water-cement  ratio  theory  states  that  equal 
consistencies  are  obtained  so  long  as  the  aggregates  have 
the  same  fineness  modulus,  and  the  same  cement  content. 
Both  conclude  that  concretes  having  equal  water-cement 
ratios  will  have  the  same  compressive  strength. 

The  above  theories  and  their  application  to  the 
selection  of  the  best  aggregate  gradings  for  concrete  will 
be  later  referred  to  in  detail. 

Practical  Considerations 

Let  us  consider  the  practical  conditions  which  must 
be  kept  in  mind  and  provided  for  by  the  engineer  or 
contractor  in  proportioning  concrete.  The  problem  in 
every  case  is  so  to  use  the  available  aggregates  that  the 


concrete  strengths  assumed  in  design  will  be  attained. 
Whatever  the  materials  employed  or  the  conditions 
under  which  the  work  is  carried  on,  the  sole  object  is  to 
produce  concrete  of  this  specified  strength  at  a  minimum 
of  expense.  There  are  three  important  and  variable 
factors  which  must  be  taken  into  accoimt. 

(a).  Cement  —  Concrete  strength  is  affected  by  both 
quality  and  quantity  of  cement  used.  Any  possible  reduc- 
tion in  quantity  without  lowering  concrete  strength  will 
reduce  cost. 

(b).  Aggregate  —  One  or  more  aggregates  may  be 
available  for  use.  Perhaps  better  quality  aggregates  may 
be  brought  to  the  work  from  a  distance  at  an  increased 
cost,  or  the  aggregates  near  at  hand  may  be  improved 
by  regrading,  washing,  etc.,  at  an  increased  cost. 
Generally  the  expense  of  improving  aggregate  or  of 
importing  aggregate  must  be  balanced  against  the  cost 
of  additional  cement  which  would  be  required  for  use 
with  the  unimproved  aggregate. 

(c).  Flowability  or  Consistency  of  Concrete  ■ —  On  any 
work  it  is  an  absolute  necessity  that  a  workable  consistency 
or  flowability  which  may  be  called  the  minimum  usable 
flowability  be  attained.  The  use  of  a  drier  mixture  would 
increase  placing  cost,  slow  the  progress  of  the  work  and 
result  in  a  honey-combed  mass.  Flowability  with  given 
materials  can  only  be  increased  by  the  use  of  a  larger 
quantity  of  mixing  water,  which  in  turn  reduces  com- 
pressive strength  and  requires  increase  in  cement  content 
to  maintain  the  specified  strength.  The  minimum  flow- 
ability  required  is  governed  by  practical  considerations 
on  the  job  and  is  a  primary  factor  which  cannot  be 
neglected. 

It  may  be  stated  that  strength  ^nd  flowability  are 
fixed  factors  while  cement  and  aggregate  are  the  variables. 
The  effect  of  aggregate  gradation  on  strength  may  not 
be  great  within  rather  wide  limits  for  aggregate  from 
the  same  source  of  supply,  while  cement,  the  only  strength 
furnishing  element  in  the  mass,  can  be  varied  widely  as 
to  quantity  to  result  in  any  desired  strength,  but  only 
at  increased  expense.  For  economy  it  is  essential  that 
the  quantity  of  cement  be  kept  at  a  minimum. 

With  respect  to  occurrence  and  availability  of 
aggregate  each  locality  has  its  own  individual  problem. 
One  or  more  sources  of  supply  which  will  furnish  aggregates 
similar  or  differing  greatly  in  physical  characteristics  may 
be  available.  Selection  of  material  from  any  one  source 
must  be  based  upon  cost  as  well  as  physical  characteristics. 
In  general  with  these  factors  equal,  no  aggregate  should  be 
eliminated  from  consideration  except  by  proper  strength 
tests. 

The  foregoing  factors  are  met  with  by  the  field 
engineer  in  producing  concrete  and  any  scheme  of  propor- 
tioning devised  in  the  laboratory  must  give  proper 
consideration  to  them.  Any  proposed  theory  of  propor- 
tioning must  be  directly  applicable  to  field  conditions. 
The  machinery  and  procedure  employed  in  concreting 
practice  have  been  developed  by  years  of  experience 
and  any  scheme  of  proportioning,  worked  out  in  the 
laboratory,  which  radically  changes  what  is  now  good 
practice  in  the  field  must  furnish  results  greater  in  value 
than  the  added  cost  of  the  changes  required. 
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It  should  lx>  emphasized  th:il  the  actual  value  of  any 
proiiortioiiiti^'  scheme  adv(Kali'(!  can  Ix'sl  be  deti-rmined 
111  (he  lalioratory  where  all  factors,  such  as  proportions 
and  (juantities  of  materials,  can  be  carefully  measured 
and  controlled,  l-^eld  tests  may  Rive  the  s;mie  indications 
of  value,  hut  witii  wider  variations  in  results  owin^  to  the 
dilliculty  in  tiu'  held  of  accurately  measuring  and  con- 
trolling c|uant  it  ies.  curing  conditions,  etc.  Results  obtained 
in  the  laboratory  can  be  repnKJuced  except  with  wider 
variations  in  the  lield,  jirovidiiiu  the  laboratory  has  Riven 
proper  consideration  to  the  dilliculties  met  with  in  the 
field.  Conversely,  the  api^arent  truth  of  a  theory  as 
established  in  the  field  may  or  may  not  be  verified  under 
the  more  accurate  control  methods  of  the  laboratory. 

2.     The  Proposed  Scheme 

The  scheme  for  determining  the  concrete  making 
value  of  agRiegates  and  predetermining  quantities  of 
materials  required  for  field  use  as  outlined  in  the  follow- 
ing, involves  no  "discoveries"  or  establishment  of  "fun- 
damental laws".  Many  features  in  the  scheme  will  be 
recognized  by  engineers  and  contractors  who  have  been 
successful  in  producing  good  concrete,  other  features, 
especially  those  involving  the  measurement  of  consis- 
tency are  new.  It  is  primarily  based  upon  laboratory 
tests  which  give  full  and  proper  consideration  to  condi- 
tions and  limitations  which  efïect  the  process  of  concret- 
ing in  the  field.  It  involves  no  re-working  of  aggregate 
beyond  the  separation  of  pit  run  material  into  sand  and 
gravel  which  is  now  considered  good  and  necessary- 
practice  on  any  work  of  importance.  There  are  three 
main  steps  or  divisions  involved  in  the  proposed  scheme  :- 

Step  No.  1.     Selection  of  the  "Desirable" 
Fine-Coarse  Aggregate  Gradation 

Divide  the  material  from  any  source  of  supply  on 
the  No.  4  or  the  J4"  screen.  Prepare  concretes  having 
the  same  cement  contents  and  flowabilities,  varying  the 
relative  quantities  of  sand  and  gravel  in  the  separate 
batches.  Four  or  five  fine-coarse  aggregate  combina- 
tions should  be  employed  such  as  3-7,  4-6,  5-5,  etc. 
If  material  is  available  from  more  than  one  source, 
similar  combinations  should  be  used  for  each.  All  tests 
should  be  fully  comparable  as  to  cement  and  cement 
content,  flowability,  and  other  conditions.  The  same 
tests  should  be  repeated  if  possible  with  other  cement 
contents  and  flowabihties.  In  general  two  cement 
contents  and  two  flowabilities  should  be  sufïicient  to 
establish  the  best  fine-coarse  aggregate  gradation  and 
also  determine  the  best  source  of  supply.  Freedom  from 
segregation  in  the  wetter  flowabilities  as  well  as  com- 
pressive strength  should  be  the  basis  of  selection.  Weights 
per  cubic  foot  of  dry  mixed  aggregate  should  be  obtained 
for  each  combination.  Considering  material  from  any 
one  source,  the  dry  aggregate  combination  having  the 
greatest  unit  weight  will  generally  be  found  to  produce 
the  strongest  concrete.  For  some  aggregates  the  maximum 
weight  combination  may  be  harsh  working  and  show  a 
tendency  to  segregate  in  the  wetter  mixtures,  due  to  a 
deficiency  of  fine  material,  in  which  case  the  one  next 
higher  in  sand  content  should  be  chosen.  That  the 
"desirable"  fine-coarse  aggregate  relation  is  that  one 
having  the  greatest  unit  weight  is  not  here  stated  as  a 


general  rule  but  it  has  been  found  true  in  the  writer's 
experience  in  working  with  aggregates  of  widely  diflfcrent 
characteristics. 

It  should  be  noted  that  this  weight  is  that  of  the 
fine  plus  the  coarse  aggregate  in  the  ilry  state  and  'lixs  not 
include  the  cement  or  the  water.  Such  a  combination 
in  a  concrete  will  have  a  lower  density  than  a  combination 
containing  less  fine  material. 

Step     No.     2.      Proportion  Strength    Relations 

for  "Desirable"  .Vggrcgates  in  (Concretes  of 

Different  Cement  Ointents 

and  Flowabilities 

In  step  No.  1  the  desirable  fine-coarse  aggregate 
ratio  was  determined.  Under  Step  No.  2  concretes  are 
prepared  with  varying  cement  contents  which  will  give 
concrete  strengths  throughout  the  ranges  employed  in 
practice  for  wet  and  dry  consistencies.  Arrange  these 
results  in  diagrammatic  form,  showing  the  relations 
between  compressive  strengths,  cement  contents  per 
cubic  yard  of  concrete,  volumes  of  cement  and  fine  and 
coarse  aggregate.  The  strength  values  found  for  the 
above  factors  are  those  resulting  under  the  accurate 
laboratory'  control  employed  and  they  will  probably  be 
somewhat  higher  as  well  as  of  smaller  variation  than  can 
be  obtained  in  the  field.  Knowing  in  advance  of  the 
beginning  of  work  the  specified  strength  and  the  probable 
minimum  consistency  w'hich  can  be  employed  an  estimate 
can  be  made  of  the  quantity  of  cement,  the  fine  and  the 
coarse  aggregate  which  will  be  required  per  yard  of 
concrete  to  attain  the  concrete  strength  specified. 

This  diagram  will  show  at  a  glance  the  quantities  of 
materials  required  to  result  in  a  concrete  of  any  definite 
quality  for  aggregates  from  this  particular  source.  Until 
these  values  can  be  verified  by  the  results  of  field  tests, 
as  outlined  under  Step  No.  3,  proper  allowance  must  be 
made  for  possible  variations. 

Step  No.  3.     Verification  in  Practice  Under 
Field  Conditions 

Owing  to  variation  in  brand  and  quality  of  cement, 
inaccuracies  in  measuring  aggregate  volumes,  differences 
in  flowability  from  batch  to  batch,  and  variation  in  curing 
conditions  it  is  not  to  be  expected  that  concretes  produced 
on  the  job  will  be  as  uniform  in  quality  as  those  of  the 
laboratory  from  which  the  working  diagram  is  originally 
devised.  Therefore,  it  is  likely  that  a  systematic  method 
of  sampling  and  testing  of  field  concrete  under  uniform 
inspection  conditions  will  indicate  corrections  and  modi- 
fications which  should  be  made  to  the  original  diagram. 
After  a  few  applications  to  field  work  a  revised  diagram 
may  be  prepared  which  will  insure  production  in  the 
field  of  concretes  equal  or  slightly  superior  to  those 
assumed  in  advance.  With  similar  aggregates  it  is 
probable  that  greatest  variations  from  the  laboratory 
values  can  be  accounted  for  by  variation  in  cement 
quality,  a  change  brought  about  by  storage.  In  connec- 
tion with  these  tests,  a  standardized  compression  test  for 
cement  can  be  employed  to  give  direct  comparison 
between  the  cement  w^hîch  is  to  be  used  on  a  particular 
job  and  the  quality  of  cement  used  in  tests  from  which 
the  diagram  is  derived. 
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3.  *  Application  of  the  Scheme  to  Aggregates 

Available  in  the  Vicinity  of 

Saskatoon,  Sask. 

The  above  described  scheme  was  worked  out  in  detail 
using  the  aggregates  available  in  the  vicinity  of  Saskatoon. 
These  aggregates  are  usually  pit  run  gravels  obtained 
from  different  pits  in  the  vicinity.  The  gravel  from  the 
different  pits  is  quite  similar  in  grading  and  physical 
characteristics,  being  of  silicious  and  limestone  composi- 
tion, with  many  of  the  larger  particles  covered  with  hard, 
rough  and  well  bonded  limestone  concretions.  Generally 
90  to  95("c  will  pass  the  ^4"  screen  and  60  to  80^^,  the 
No.  4  screen.  It  is  common  practice  in  the  city  to  use 
pit  run  aggregate  as  received  for  ordinary  work  but  in 
some  larger  work  screened  aggregate  has  been  employed. 
Laboratory  tests  indicate  no  appreciable  beneficial  effects 
due  to  washing.  One  of  the  main  sources  of  supply  is  a 
gravel  pit  near  Warman,  Sask.,  from  which  shipment  is 
made  by  rail  a  distance  of  about  fifteen  miles.  The 
aggregate  used  in  the  following  tests  was  obtained  from 
this  source. 

In  the  laboratory  tests  a  bag  of  87  pounds  of  cement 
was  considered  as  a  cubic  foot  and  loose  weights  of 
aggregates  is  an  air  dry  condition  were  used  in  propor- 
tioning by  volume.  All  proportions  were  converted  to  a 
weight  basis  for  accuracy.  Water  quantities  were  weighed 
and  unit  weights  of  concrete  were  determined  in  all  cases 


for  calculation  of  density  and  cement  content  per  cubic 
yard  of  concrete. 

Flowability 

Consistency  or  flowability  was  measured  by  means 
of  the  "fliow  table",  an  apparatus  devised  by  the  writer. 
This  table  as  shown  in  Fig.  1  consists  of  a  metal  covered 
table  top  which  can  be  raised  vertically  and  dropped 
through  a  fixed  distance,  ordinarily  a  distance  of  }/2  inch. 
A  mass  of  wet  concrete  is  molded  on  the  metal  top  in  a 
sheet  metal  mold  having  the  shape  of  a  hollow  frustrum 
of  a  cone  6"  high  with  upper  and  lower  diameters  of 
6"  and  12",  respectively.  After  molding,  the  metal 
form  is  withdrawn  and  the  table  top  raised  and  dropped 
15  times  by  means  of  a  cam.  The  flowability  figure  is 
obtained  by  dividing  the  new  diameter  of  the  mass  by  12 
and  multiplying  by  100.  Tests  have  shown  that  by  this 
method  all  ranges  of  consistencies  used  in  practice  from 
the  wettest  to  the  driest  can  be  accurately  measured. 
For  given  materials  of  the  same  gradation,  "flow"  is 
proportional  to  the  amount  of  mixing  water  in  the  concrete 
and  is  also  proportional  to  velocity  of  flow  in  a  steel  chute. 
The  slight  decrease  in  flow  after  mixing  water  is  added 
due  to  absorption  of  water  by  the  aggregate  can  be 
accurately  measured.  For  this  reason,  when  making 
comparative  tests,  it  is  necessary  to  measure  flow  at 
some  definite  period  after  the  addition  of  mixing  water. 
A  more  complete  description  of  the  flow  table  and  its 
operation  will  be  found  in  the  June  26,  1920  issue  of 
"Canadian  Engineer". 


Figure  1. 
Flow  table  used  for  measuring  consistency  or  flowability  of  concrete. 
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Grudinil  SuNkatoon  At^Arei^ates 

In  accordance  with  Stop  No.  1  of  the  scheme 
Iiri'viously  outlined,  the  tollowiiiK  jinKcdure  was  observed 
in  dolonnininy  the  concrete  making  value  of  Saskatoon 
agKrcKates. 

Pit  run  material  as  received  was  separated  into  sand 
and  gravel  on  the  No.  4  screen.  Various  conibinalif)ns 
of  sand  and  gravel  were  then  made  and  the  unit  packed 
and  kx)si>  weights  of  each  determined.  The  relative 
quantities  of  sand  and  gravel  in  each  were  as  follows: 
.35.65;  .45.55;  .55.45;  .65.35;  .75.25.  Previous 
experience  had  indicated  that  any  smaller  proportion  of 
sand  than  .35  would  prove  harsh  and  unworkable,  with 
considerable  segregation  as  compared  with  "oversanded" 
combinations.  The  .75. 25  combination  is  very  similar 
to  the  grading  of  the  original  pit  run  material.  It  should 
be  noted  that  the  .35 -.65  combination  is  the  relation 
which  would  result  in  case  the  usual  1 — 2 — 4  or  1 — 3 — 6 
concrete  were  specified. 

Concretes  having  equal  cement  contents  and  fîow- 
abilities  were  then  prepared  with  each  combination.  The 
fineness  modulus,  the  water-cement  ratio,  the  surface 
area  per  gram  of  cement  and  the  density  were  computed 
for  each  concrete. 

In  Fig.  2  are  shown  the  gradings  of  sand  and  gravel 
before  re-combination,  the  weights  per  cubic  foot  for  each 
combination  both  loose  and  packed  and  the  28  day 
compressive  strengths  found  for  each  concrete.  As  was 
found  in  previous  tests  the  .5a-.45  combination  produced 
the  strongest  concrete,  only  slightly  higher  than  the 
other  four  combinations,  among  which  there  is  little 
choice.  For  aggregate  from  this  particular  source  there 
may  be  wide  variation  in  the  sand  content  without 
appreciable  effect  on  strength.  The  excess  strength  in 
favour  of  the  .55-.45  combination  is  only  slightly  greater 
than  is  the  normal  variation  which  would  be  expected 
among  different  batches  of  the  same  combination.  There 
is  some  similarity  between  the  cur\'es  for  unit  w'eight  of 
dry  aggregate  and  for  strength. 

Review  of  Current  Theories 

These  results  permit  a  detailed  review  of  the  previous- 
ly mentioned  theories  of  proportioning.  Had  either  one, 
or  all  of  these  theories  been  applied  to  the  problem  of 
selecting  the  most  suitable  sand-gravel  gradation,  would 
they  have  indicated  a  preference  for  any  one  combination 
and  would  they  have  selected  the  same  combination 
which  was  indicated  by  the  results  of  strength  tests? 

In  Fig.  3  are  shown  the  relations  betw^een  compressive 
strength,  based  upon  tests,  and  values  computed  for 
fineness  modulus,  surface  area,  density  and  water  cement 
ratio. 

Application  of  the  Water-Cement  Ratio  Theory  of  Proportioning 

It  is  noted  that  fineness  modulus  of  the  aggregate 
decreases  as  the  percentage  of  sand  in  the  batch  increases. 
By  this  theory^  the  concrete  having  the  lower  modulus  will 
require  more  water  to  attain  the  same  consistency,  which 
results  in  increasing  w-c.  which  in  turn  should  lower 
compressive  strength.  The  water-cement  ratio  theory 
would  select  the  .35-.65  or  possibly  the  .45-.55  combina- 
tion as  most  suitable  and  would  predict  lower  strengths 
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Figure  2. 
Granular  analyses  of  sand  and  gravel  from  Warman  Pit, 
Saskatoon,  as  vised  in  tests,  weights  per  cubic  foot  of  different 
relative  proportions  of  sand  and  gravel,  and  strengths  of  con- 
crete produced  with  each.  Note  that  these  concretes  are  fully 
comparable  since  all  concretes  have  the  same  flowability  and 
same  cement  content  per  cubic  yard  of  concrete.  As  a  result 
of  these  tests  the  55-45  sand-gravel  ratio  was  chosen  as  "most 
desirable". 

for  the  higher  sanded  concretes.  Test  results  show  little 
choice  among  these  combinations  as  to  strength  and 
indicate  that  the  use  of  the  higher  sanded  batches  will 
not  result  in  lowering  compressive  strength  and  they 
have  in  their  favour  no  tendency  to  segregate  as  is  found 
for  the  lower  sanded  combinations.  This  freedom  from 
segregation  is  of  the  greatest  practical  importance  to  the 
field  engineer. 

Application  of  the  Surface  Area  Theory 

In  Fig.  3  it  is  seen  that  surface  area  in  square  inches 
per  gram  of  cement  varied  from  11  to  17.5.  more  than 
50%  without  reduction  in  strength.  These  results  verify 
conclusions  previously  drawn  from  other  test  data  that 
surface  area  of  aggregate  may  be  increased  as  much  as 
50  to  100%  without  strength  reduction. 


306 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


These  test  results  demonstrate  that  slight  changes, 
especially  increases  in  area  of  aggregate,  during  the 
progress  of  the  work  do  not  require  any  change  in  cement 
content  to  maintain  strength.  The  "surface  area"  theory 
would  select  the  .35-.65  aggregate  combination  while 
tests  indicate  the  higher  sanded  combinations  to  be  of 
equal  quality  as  to  strength  and  to  have  less  tendency 
to  segregate. 


■,/^rJ 


/ 
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Figure  3. 
A  comparison  of  compressive  strength  and  calculated  values 
of  density  of  concrete,  water-cement  ratio,  fineness  modulus, 
and  surface  area  of  aggregate  per  gram  of  cement.  The 
maximum  density,  water-cement  ratio,  and  surface  area 
theories  would  select  the  35-65  sand-gravel  ratio  while  strength 
tests  indicate  the  higher  sanded  combinations  to  be  more 
desirable. 

Application  of  the  Maximum  Density  Theory 

The  relation  of  these  test  results  to  the  maximum 
density  theory  can  be  seen  in  Figures  3  and  4.  The 
curve  for  density  of  the  concretes  in  Fig.  3  shows  that 
density  decreases  as  ratio  of  fine  aggregate  increases. 
The  highest  strength  was  not  found  for  the  concrete 
having  maximum  density.  In  Fig.  4  the  granular  analyses 
of  the  dry  concretes,  including  cement  are  plotted  in 
comparison  with  the  Fuller  maximum  density  curve. 
While  the  maximimi  density  curve  no  doubt  represented 
the  best  aggregate  grading  of  the  particular  aggregates 
from  which  it  was  derived  it  is  very  apparent  that  this 
curve  bears  no  relation  to  the  gradings  found  for  Saskatoon 
aggregates.  The  attempt  to  apply  the  Fuller  curve  to  the 
problem  of  choosing  the  best  gradation  in  this  case  would 


result  in  the  selection  of  the  .35-.65  sand-aggregate  rela- 
tion, which  is  a  harsh  working,  segregating  combination. 
The  wide  variation  in  aggregate  grading  which  may  be 
used  without  strength  reduction  casts  doubt  upon  the 
value  of  any  single  gradation  curve.  As  shown  in  other 
tests,  normal  sand  may  be  regraded  to  have  twice  its 
original  surface  area  and  yet  produce  a  concrete  equal 
in  quality  to  concrete  in  which  the  normal  sand  is  used, 
which  is  in  accordance  with  the  curves  in  Fig.  4  since 
the  two  gradation  curves  under  such  conditions  would  be 
separated  even  farther  at  the  left  of  the  diagram  than  the 
gradings  shown.  As  was  fovmd  for  the  previous  theories, 
the  maximum  density  theory  would  lead  to  the  selection 
of  a  low  sand  ratio  combination  which  would  be  less 
suitable  in  every  respect  than  a  higher  sanded  combina- 
tion. 

Results  of  Step  No.  1 

Summarizing  the  results  of  Step  No.  1,  it  may  be 
said  that  a  high  sanded  aggregate  containing  a  larger 
proportion  of  sand  than  gravel  has  been  found  to  be 
the  desirable  combination  for  these  particular  aggregates, 
and  that  all  of  the  well  known  proportioning  theories 
would  select  an  aggregate  combination  which  would  result 
in  harsh  working,  segregating  concretes  of  lower  compres- 
sive strength.  Results  seem  to  indicate  that  the  aggregate 
combination  having  the  highest  unit-weight  will  furnish 
a  concrete  of  high  strength  when  cement  contents  and 
flowabilities  are  equal.  This  apparent  rule,  which  requires 
more  study  to  demonstrate  its  value,  is  not  relied  upon, 
but  selection  of  the  "desirable"  combination  is  based 
upon  compressive  strength  tests. 

As  a  result  of  the  test  data  obtained  in  Step  No.  1 
the  .55-.45  sand  gravel  combination  is  selected  for  con- 
cretes to  be  made  of  these  particular  aggregates.  Step 
No.  2  involves  determination  of  the  strengths  of  concretes 
containing  different  percentages  of  cement  for  the  wettest 
and  driest  consistencies  employed  in  practice.  Five 
different  cement  contents  were  chosen,  .10;  .14;  .18;  .22 
and  .26.  These  values  denote  the  ratio  of  the  volume 
of  cement  in  the  batch  to  the  sum  of  the  volumes  of 
fine  and  coarse  aggregate  measured  separately.  For 
example,  in  the  .10  cement  batch  one  bag  of  cement 
would  be  used  with  5.5  cu.  ft.  of  sand  and  4.5  cu.  ft.  of 
gravel.  Flowabilities  of  160  and  200  were  employed,  the 
first  being  a  plastic  consistency  about  as  dry  as  is  ordinar- 
ily used  in  practice  and  too  dry  for  most  structural  work 
and  the  latter  about  as  wet  as  need  ever  be  used  except 
in  exceptional  cases. 

Compressive  Strength  Tests 

The  results  of  compressive  strength  tests  of  these 
concretes  are  shown  in  Fig.  5.  The  two  lower  curves 
represent  the  range  of  strengths  for  variation  of  cement 
contents  and  flowabilities.  Directly  above  is  shown  the 
number  of  poimds  of  cement  per  cubic  yard  of  concrete 
needed  to  attain  any  particular  strength  value  shown, 
for  a  flowability  of  200.  At  the  top  are  shown  the  number 
of  cubic  feet  of  sand  and  gravel  required  for  each  bag  of 
cement  for  any  particular  concrete.  The  ratio  of  cement 
to  volume  of  aggregate  indicated  at  the  bottom  of  the 
diagram  is  only  used  for  convenience  in  the  laboratory 
in  computing  the  quantities  of  materials  in  each  batch 
and  is  not  needed  in  the  practical  use  of  the  diagram. 

In  practice  this  diagram  would  be  used  as  follows: 
A  1000  pound  concrete  is  specified  and  from  the  nature 
of  the  work  it  is  known  that  a  flowability  of  about  200 
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Figrure  4. 

Granular  analyses  curves  of  the  five  concretes  compared   with  Fuller's  Maximum  Density  Curve.     It  is  seen  that  these 

curves  are  spread  over  a  wide  range  and  that  the  maximum  density  theory  offers  no  assistance 

in   the   selection   of   the    "desirable"  sand-gravel  combination. 


will  be  needed.  At  the  intersection  of  the  1000  line 
with  the  strength  curve  for  flowability  of  200  project 
vertically  upwards  to  the  cement  line  where  it  is  seen 
that  about  560  pounds  of  cement  will  be  required  for 
each  cubic  yard  of  concrete.  Continuing  vertically  up- 
ward the  volumes  of  sand  and  aggregate  required  per 
bag  of  cement  are  found  to  be  2.0  gravel  2.5  sand.  The 
same  information  can  also  be  obtained  from  Fig.  6  where 
the  upper  curves  of  Fig.  5  have  been  plotted  to  a  larger 
scale.  It  has  been  common  practice  to  state  required 
volumes  in  terms  of  barrels  of  cement  and  cubic  yards 
of  aggregate  per  yard  of  concrete  and  such  values  are 
shown  in  the  upper  portion  of  Fig.  6.  The  1000  pound 
concrete  requires  1.6  bbls.  of  cement,  .48  cu.  yds.  gravel 
and  .60  cu.  yd.  sand  per  cubic  yard  of  concrete. 

Incidentally  it  is  interesting  to  note  that  these 
diagrams  substantiate  the  earlier  statement  that  a 
1 — 2 — 4  concrete  of  practical  working  consistency  too 
often  fails  to  attain  a  strength  of  2000  pounds  per  square 
inch  at  28  days.  Such  a  concrete  will  contain  about 
480  pounds  cement  per  cu.  yd.  From  Fig.  5  it  is  seen 
that  480  pounds  cement  in  a  concrete  having  a  flow- 
ability  of  200  will  not  justify  a  strength  assumption  over 
700  potmds  per  square  inch  with  these  particular 
aggregates. 

It  will  be  noted  that  many  of  the  concretes  shown 
in  Fig.  5  have  abnormally  low  strengths  and  would  never 
be  specified  in  practice.    The  original  cement  contents 


were  chosen  on  the  assimiption  that  the  .18  cement 
content,  practically  equivalent  to  the  commonly  specified 
1 — 2 — 4  relation  would  result  in  a  compressive  strength 
of  1400-1800  pounds  and  from  600-900  would  be  expected 
for  the  .10  cement  content.  The  results  obtained  illust- 
rate the  method  employed,  but  to  be  of  greatest  practical 
value  the  two  lower  cement  contents  should  be  dropped 
and  ratios  of  .30  and  .34  added. 

The  data  included  in  Figures  5  and  6  redrawn  to  a 
larger  scale  furnishes  the  working  diagram  for  use  by  the 
engineers  or  architect  and  the  contractor. 

Field  Tests 

In  practice  the  values  shown  in  Figures  5  and  6 
should  be  checked  by  field  tests  of  concretes  which  are 
prepared  under  a  proper  system  of  inspection.  This  may 
be  considered  as  Step  3.  As  previously  pointed  out,  the 
many  variable  factors  encountered  in  field  practice  may 
furnish  strength  results  imder  the  most  efficient  system 
of  field  inspection,  differing  considerably  with  those 
obtained  in  the  laboratory.  There  has  as  yet  been  no 
opportimity  to  check  completely  the  values  shown  in 
Figures  5  and  6  with  field  results.  However,  the  many 
tests  of  field  concretes  on  file  in  this  laboratory  indicate 
that  field  concretes  equivalent  to  a  1 — 2 — 4  mixture  in 
cement  content  have  a  strength  of  400-900  pounds  at 
28  days.  Values  obtained  when  proportions  were  care- 
fully checked  and  consistency  was  held  down  to  the 
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minimum  usable,  indicate  a  strength  under  such  condi- 
tions of  600  to  800  pounds,  closely  in  accord  with  the 
results  shown  in  Fig.  5  when  allowance  is  made  for 
difference  in  condition  of  cement,  aggregate  quantities, 
curing  conditions,  etc. 


for  ;^sKatcor7fMn-/r?an  p;tj  HggreffoTès  (jc^ 


Figure  5. 
Strengths  of  concretes  for  wide  ranges  of  flowability  and 
cement  content  using  the  selected  sand-gravel  combination. 
Such  a  diagram  as  this,  after  it  is  properly  modified  by  results 
of  field  tests,  furnishes  the  basis  for  selection,  in  advance, 
of  mixtures  to  result  in  concrete  of  any  desired  quality  for 
Warman  Pit  aggregates.  Upper  curves  indicate  the  quantities 
of  aggregate  required  per  bag  of  cement  in  the  batch. 

Importance  of  the  Proposed  Scheme 
of  Proportioning 

The  use  of  the  above  outlined  scheme  of  proportioning 
will  not  only  definitely  establish  quantities  which  must  be 
used  to  insure  any  required  strength,  but  will  simplify  the 
work  of  preparing  the  specification  for  concrete  work. 
With  definite  information  at  hand  it  will  not  be  necessary 


to  assume  blindly  a  working  stress  in  design  and  at  the 
same  time  to  specify  proportions  which  cannot  f)ossibly 
furnish  concrete  of  the  design  quality.  Definite  strengths 
can  be  specified  and  the  quantities  of  cement,  sand  and 
aggregate  required  can  be  easily  and  fairly  accurately 
estimated  both  by  the  engineer  and  the  contractor. 
All  guess  work  as  to  quantities  and  costs  can  be  eliminated 
and  the  planing  of  concretes  to  fulfil  any  requirement 
can  be  made  just  as  systematic  and  convenient  in  advance 
of  actual  construction  as  the  determination  of  the  quantity 
of  form  lumber  or  reinforcing  steel.  A  proper  system  of 
inspection  to  check  up  quality  of  concrete  actually  placed 
will  place  the  whole  problem  of  production  of  concrete  of 
specified  strength  on  a  sound  basis  and  react  to  the 
advantage  of  the  owner,  the  engineer  and  the  contractor. 
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Figure  6. 
The  data  of  Figure  5.  is  shown  in  another  form  to  aid  in 
calculating   quantities   of   materials   required   to   result   in    a 
concrete  of  predetermined  quality,  and  quantities  of  materials 
per  cubic  yard  of  concrete. 
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Some  Features  of  the  Design  of  Locomotives  Introduced 
for  the  Purpose  of  Modifying  their  Effect  on  the  Track 

The  effect  of  static  load,  dynamic  augment,  impact,   lateral   flange 
thrust  and  abrasion   on  locomotive  design. 

Frank  Williams,  A.M.E.I.C. 
Read  before  Moncton  Rranch,  The  Engineering  Institute  of  Canada,   Feb.  10th,  1920. 


The  destructive  forces  exerted  by  a  locomotive  on 
the  rail  may  be  roughly  classified  under  the  following 
headings: — 

Static  Load,  Dynamic  Augment,  Impact,  Lateral 
Flange  Thrust  and  Abrasion. 

Static  Load 

The  Static  Load  is  merely  the  dead  weight  of  the 
locomotive  on  the  rail  and  in  order  that  a  correct  distri- 
bution of  weight  may  be  maintained  at  all  times  the  loco- 
motive is  suspended  on  a  system  of  equalizers  and  springs 
which  have  the  effect  of  compensating  for  any  slight 
irregularity  of  track  such  as  low  rail  joints,  etc.  Nearly 
all  locomotives  in  North  America  are  hung  with  what  is 
virtually  a  three  point  suspension,  that  is  to  say  that 
there  are  three  separate  systems  of  equalizing  beams  and 
springs.  For  example,  on  our  Mikado  freight  engines  the 
engine  truck  and  the  first  and  second  drivers  are  equalized 
together,  the  third  and  fourth  drivers  and  the  trailing 
truck  on  the  right  side  are  covered  by  another  set  of 
equalizers,  and  the  third  and  fourth  drivers  and  the 
trailing  truck  on  the  left  side  by  an  exactly  similar  arrange- 
ment. The  centres  of  equilibrium  of  these  three  systems 
of  levers  are  the  three  theoretical  points  of  suspension 
and  when  designing  a  locomotive,  the  centre  of  gravity 
of  the  live  weights  has  to  be  so  located  as  to  distribute 
the  proper  proportion  of  weight  to  each  of  these  three 
points;  the  weight  is  then  distributed  to  the  different 
pairs  of  wheels  by  means  of  the  equalizers  according  to 
the  desired  axle  loading. 


Figure  1. 

Figure  1  is  a  sketch  showing  the  springs  and  equal- 
izers of  the  locomotive  in  question.  It  will  be  noticed 
that  there  is  a  transverse  equalizer  at  "A"  which  allows 
any  excess  load  to  be  distributed  to  both  sides  of  the 
locomotive  and  connects  the  front  arrangement  into  one 
system.  The  two  back  systems  are  separate  from  each 
■other,  as  the  so  called  transverse  equalizer  at  "B"  is  not 


really  an  equalizer  in  any  sense  of  the  word,  but  merely 
a  very  convenient  mechanical  arrangement  for  connecting 
the  trailing  equalizer,  which  is  set  slightly  diagonally, 
to  the  back  driving  spring  hanger. 

In  case  there  may  be  any  who  do  not  understand  the 
advantage  of  a  three  point  suspension,  let  them  consider 
a  four  legged  table  standing  on  an  uneven  floor  so  that 
only  three  legs  come  in  contact  with  the  floor.  If  this 
table  be  slightly  rocked  until  the  fourth  leg  touches  the 
floor  you  can  see  that  all  the  time  the  table  is  in  motion 
the  load  is  carried  on  only  two  legs.  A  three  legged 
table,  on  the  other  hand,  will  accommodate  itself  to  an 
uneven  floor  and  each  leg  bears  its  fair  share  of  the  load. 

The  arrangement  of  the  spring  rigging  varies  on 
different  classes  of  locomotives  to  suit  the  wheel  arrange- 
ment, but  the  three  point  idea  is  always  adhered  to  and 
a  correct  weight  distribution  maintained  even  though  the 
track  may  be  in  bad  shape,  as  it  is  bound  to  be  at  times 
in  a  climate  like  our  own. 

Dynamic  Augment 

This  is  a  term  usually  applied  to  the  excess  load 
which  comes  on  the  rail  at  every  revolution  of  the  driving 
wheels  as  a  result  of  the  centrifugal  force  of  the  over- 
balance in  the  wheels. 

It  is  a  matter  of  impossibility  to  balance  perfectly 
all  the  forces  which  disturb  the  smooth  running  of  a  two 
cylinder  engine  at  high  speed.  The  side  rods,  crank  pins, 
crank  hubs,  back  ends  of  the  main  rods  and  the  effect 
of  the  eccentric  crank  when  used  are  rotating  weights, 
and  are  all  completely  balanced  in  the  particiilar  wheels 
which  carry  them;  the  disturbing  forces  which  cause  all 
the  trouble  are  due  to  the  reciprocating  movement  of 
the  pistons,  piston  rods,  crossheads  and  the  front  end 
of  the  main  rods. 

In  order  to  obtain  a  perfect  balance,  these  recip- 
rocating weights  would  need  to  be  balanced  by  other 
reciprocating  weights  and  this  can  be  verj'  conveniently 
done  in  a  four-cylinder  balanced  engine,  but  with  the 
ordinary  two  cylinder  engine  this  is  out  of  the  question 
and  we  have  to  resort  to  the  expedient  of  increasing  the 
balance  weight  in  each  driving  wheel  a  certain  amount 
in  order  to  counteract  the  fore  and  aft  \'ibration  imparted 
to  the  locomotive  by  the  rapid  movement  of  the  recip- 
rocating parts. 

The  bone  of  contention  for  many  j-ears  was  how 
much  of  this  reciprocating  weight  should  be  balanced 
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and  how  much  left  unbalanced.  If  we  balance  too  great 
a  proportion  of  this  weight  the  effect  of  the  overbalance 
on  the  track  may  be  severe  and  if  on  the  other  hand  we 
balance  too  small  a  proportion,  it  will  be  impossible  for 
the  crew  to  ride  on  the  footplate  at  high  speeds  owing 
to  the  excessive  vibration,  moreover  the  engine  would 
soon  go  to  pieces  in  service. 

In  the  early  days  of  locomotive  building  various 
proportions  of  the  reciprocating  weights  were  balanced 
with  varying  success;  the  proportion  varied  from  50% 
to  75%  of  the  total,  66%  being  the  proportion  adopted 
by  most  railroads.  Later  the  engineers  realized  that  the 
weight  of  the  locomotive  itself  was  a  factor  which  should 
enter  into  the  question,  as  it  is  self  evident  that  a  light 
engine  with  comparatively  heavy  reciprocating  parts  will 
be  more  subject  to  this  fore  and  aft  vibration  than  a 
heavy  engine  with  comparatively  light  reciprocating  parts. 

The  method  then  adopted  was  to  take  one  four- 
hundredth  of  the  total  weight  of  the  locomotive  from  the 
weight  of  the  reciprocating  parts  on  each  side  separately 
and  then  balance  the  remainder,  this  amount  of  coimter- 
balance  being  evenly  distributed  between  all  the  driving 
wheels. 

The  results  obtained  by  this  method  were  very  good 
in  the  great  majority  of  cases  but  experience  proved  that 
at  very  high  nmning  speeds  it  still  left  something  to  be 
desired  and  in  1915  coimterbalancing  methods  imderwent 
a  radical  change  as  the  result  of  a  report  submitted  by  a 
committee  appointed  by  the  American  Railway  Master 
Mechanics  Association  to  investigate  the  matter. 

The  chief  point  established  by  this  committee  was 
that  reciprocating  parts  were  usually  heavier  than  neces- 
sary and  that  the  total  weight  of  these  parts  should  not 
exceed  a  certain  definite  ratio  to  the  total  weight  of  the 
locomotive. 

As  a  result  of  the  conclusions  arrived  at  by  the 
committee  the  rule  generally  adopted  by  locomotive 
designers  to-day  is  to  keep  the  total  weight  of  the  recip- 
rocating parts  on  each  side  of  the  locomotive  below  1/160 
part  of  the  total  weight  of  the  locomotive  in  working 
order  and  then  balance  one  half  the  weight  of  these  parts, 
distributing  this  overbalance  evenly  between  all  the  driv- 
ing wheels. 

The  dynamic  augrnent  caused  by  the  centrifugal 
force  of  the  overbalance  is  then  checked  in  order  to  make 
sure  that  it  will  not  exceed  one  half  the  static  load  on  the 
rail  when  the  locomotive  is  nmning  at  a  speed  in  miles  per 
hour  equal  to  the  diameter  of  the  driving  wheel  in  inches. 

If  the  centrifugal  force  of  the  overbalance  were  to 
exceed  the  static  load  on  the  rail  at  any  particular  speed 
the  wheel  would  actually  lift  clear  of  the  rail  every  time 
the  counterbalance  weight  went  over  the  top  centre,  or 
if  the  centrifugal  force  were  only  slightly  less  than  the 
static  load  and  the  locomotive  happened  to  be  rolling  a 
little,  it  might  lighten  the  static  load  at  the  instant  when 
the  counterbalance  weight  was  passing  the  top  centre  and 
the  same  condition  would  obtain;  but  when  the  locomotive 
is  balanced  in  accordance  with  the  present  day  method 
it  will  be  agreed  that  there  is  no  chance  of  the  wheel 
lifting  vmder  any  service  conditions. 

It  is  generally  conceded  by  engineers  who  have  made 
the  closest  study  of  these  matters  that  dynamic  augment 


is  not  in  itself  specially  destructive  to  the  track,  but  if 
it  should  be  great  enough  to  lift  the  wheel  it  will  be 
accompanied  by  impact  and  in  this  case  it  might  be  very 
serious. 

Impact 

The  term  "Impact"  is  applied  only  to  a  sharp  hammer 
blow  delivered  directly  on  the  rail  in  order  to  distinguish 
clearly  between  this  and  the  dynamic  augment.  If  the 
dynamic  augment  is  destructive,  it  is  only  mildly  so,  but 
impact  is  one  of  the  most  destructive  forces  with  which 
the  track  maintenance  department  is  troubled. 

It  has  been  pointed  out  that  it  is  possible  to  cause 
impact  by  using  an  excessive  amount  of  overbalance  in 
the  driving  wheels.  The  most  common  cause  of  impact 
is  a  flat  spot  in  a  tyre,  this  may  be  the  result  of  a  skidded 
wheel  or  the  shelling  out  of  a  piece  of  the  tread  of  the  tyre. 
This  condition  is  rigidly  covered  by  our  Maintenance 
Regulations  and  the  locomotive  is  immediately  taken  out 
of  service  if  a  flat  spot  is  found  2J^  inches  long. 

Lateral  Flange  Thrust 

For  many  years  the  fact  has  been  recognized  that  a 
locomotive  in  road  service  must  be  guided,  or  the  align- 
ment of  the  rails  will  be  seriously  disturbed  by  the  wheel 
flanges.    This  guiding  is  the  duty  of  the  engine  truck. 

Speaking  generally,  passenger  engines  are  equipped 
with  four  wheeled  trucks  and  freight  engines  with  two 
wheeled  trucks.  A  freight  engine  having  a  higher  tractive 
effort  than  a  passenger  engine,  therefore  needs  more  ad- 
hesive weight  and  on  this  accoimt  less  weight  is  carried 
on  the  truck.  The  high  speeds  at  which  the  passenger 
engine  operates  make  the  four-wheeled  truck  desirable 
for  this  class  of  service  although  the  two-wheeled  truck 
has  excellent  guiding  qualities  even  at  comparatively 
high  rates  of  speed. 

On  the  early  designs  of  engine  truck  the  centering 
arrangement  was  merely  a  flat  slide  with  a  couple  of 
light  springs  one  on  each  side,  working  in  opposition  to 
each  other.  This  arrangement  gave  very  good  satisfac- 
tion on  the  locomotives  of  that  period,  but  would  be 
useless  on  the  locomotives  of  to-day  as  the  truck  has  to 
swing  quite  a  distance  off  the  centre  before  any  consider- 
able centering  thrust  could  be  exerted  by  the  spring. 

This  device  was  superseded  many  years  ago  by  the 
swing  link.  In  this  type  of  truck  the  swing  bolster  was 
suspended  from  the  swing  frame  by  four  straight  links 
as  shown  in  Fig.  2. 


Figure  2. 


This  truck  was  a  distinct  improvement  on  the  earlier 
type  but  it  had  the  same  inherent  disadvantages  in  a 
milder  degree.    The  initial  centering  effect  is  nil  and 
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therefore  this  truck  could  do  very  little  pfuiding  when 
tlie  !(K-om()tive  was  runninf^  on  a  strai^ht  track. 

'i'houKh  it  may  not  seem  rcasonaljie  to  the  uninitiated, 
it  is  just  as  important  that  a  locomotive  should  be  guided 
on  a  straight  track  as  on  a  curve  and  for  this  reason  the 
swing  links  were  changed  to  a  two  point  suspension  as 
shown  in  I"ig.  3. 


Figure  3. 

It  will  readily  be  seen  from  this  sketch  that  in  which- 
ever direction  the  truck  swings  ofï  the  central  position 
there  is  an  immediate  centering  effect,  and  by  properly 
proportioning  the  links  this  may  be  fLxed  at  the  desired 
percentage  of  the  weight  on  the  truck.  It  is  common 
practice  to  make  the  initial  centering  effect  about  twenty 
per  cent  of  the  weight  on  the  truck. 

This  type  of  truck  has  excellent  steadying  and 
guiding  qualities  on  straight  track  and  moderate  curves, 
but  it  is  not  well  suited  to  very  sharp  turnouts  where  a 
wide  swing  of  the  truck  is  required,  as  the  resistance  to 
side  swing  or  the  centering  efïect  increases  very  rapidly 
as  the  truck  gets  further  off  the  center,  owing  to  the 
sharp  angle  which  the  swing  links  assume  imder  these 
conditions. 

In  order  to  design  a  truck  of  this  type  for  very 
sharp  curves  it  is  generally  foimd  necessary  to  cut  down 
the  initial  resistance  to  prevent  the  possibility  of  the 
outside  wheel  being  lifted  from  the  rail  by  the  pull  of 
the  swing  links  at  their  greatest  angle  and  this  of  course 
is  detrimental  to  the  steadying  qualities  of  the  truck. 

It  can  be  seen  from  this  that  a  truck  with  a  constant 
resistance  is  greatly  to  be  desired  and  many  attempts 
were  made  to  develop  such  a  truck.  Eventually  the 
"Woodard"  truck,  which  was  first  manufactured  by  the 
American  Locomotive  Company,  was  placed  on  the 
market  and  this  design  appears  to  meet  with  all  require- 
ments. 


Figure  4. 


It  will  be  seen  from  Fig.  4  that  the  centering  arrange- 
ment of  this  truck  is  a  radical  departure  from  previous 
Eractice,  the  swing  links  arc  discarded  and  the  swing 
olster  rests  on  the  rwking  pieces  "AA"  in  such  a  way 
that  in  whichever  direction  the  truck  swings,  the  swing 
bolster  has  to  roll  up  an  inclined  plane.  These  inclined 
planes,  the  height  of  the  rocking  pieces  and  the  spacing 
of  their  pivot  points  may  be  so  arranged  as  to  make  the 
centering  effect  of  the  truck  equal  to  any  desired  per- 
centage of  the  weight  on  the  truck  and,  whatever  this 
percentage  may  ]ie,  it  remains  the  same  even  though  the 
truck  may  swing  to  its  extreme  travel. 

By  using  a  truck  of  this  type  it  is  possible  to  increase 
the  initial  resistance  to  side  swing  to  about  fifty  per  cent 
of  the  weight  on  the  truck  and  this  gives  it  a  great  ad- 
vantage in  steadying  and  guiding  qualities  over  the 
swinging  link  type. 

When  a  trailing  truck  is  used  on  a  locomotive  it  is 
giyen  only  a  very  moderate  centering  effect,  for  although 
this  resistance  to  side  swing  has  a  beneficial  effect  in 
steadying  the  locomotive  on  a  straight  track,  it  will 
negative  a  certain  amount  of  the  guiding  action  of  the 
engine  truck  when  rounding  a  curve.  The  only  object 
of  giving  side  play  to  the  trailing  truck  is  to  provide 
a  flexible  wheel  base  for  rounding  curves. 

When  five  pairs  of  driving  wheels  are  used  as  on 
our  Santa  Fé  locomotives  the  front  pair  of  drivers  is 
given  lateral  play  in  order  to  cut  down  the  rigid  wheel 
base  and  give  greater  flexibility,  and  on  extremely  heavy 
power  articulating  is  resorted  to  for  the  same  reason. 

Abrasion 

Abrasion  of  the  rail  may  occur  from  several  different 
causes.  The  driving  wheels  of  a  locomotive  often  slip 
when  a  heavy  load  is  being  started;  this  should  not 
happen  on  a  perfectly  clean  rail  as  the  factor  of  adhesion 
is  high  enough  to  take  care  of  the  maximum  tractive  effort, 
but  there  are  so  many  conditions  which  may  lower  the 
coefîfîcient  of  friction  between  the  tyre  and  the  rail  that 
this  cannot  be  altogether  guarded  against. 

The  writer  has  occasionally  seen  a  locomotive  slip 
for  a  certain  portion  of  every  revolution  of  the  driving 
wheels  when  working  very  hard  on  a  grade;  this  is 
generally  due  to  the  valves  being  out  of  square  so  that 
the  poor  distribution  of  steam  imparts  an  uneven  turning 
moment  to  the  driving  wheels.  This  condition  is  not 
common  and  may  easily  be  rectified  by  properly  setting 
the  valves. 

Any  abrasion  caused  by  faulty  braking  is  bound 
to  be  very  much  more  destructive  to  the  wheels  than 
to  the  rail  so  that  we  are  not  likely  to  have  much  trouble 
on  this  accoimt. 

The  most  rapid  abrasion  is  probably  caused  by  the 
grinding  of  the  wheel  flanges  against  the  side  of  the  rail 
on  curves  and  turn-outs  and  this  evil  is  mitigated  as  far 
as  possible  by  making  the  wheel  base  flexible  as  is  practic- 
able by  the  methods  mentioned  before  when  dealing  with 
lateral  flange  thrust. 
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An  Opportunity  for  Service 

Business  depression  is  not  to  be  camouflaged  and 
denied  even  if  hopes  for  better  conditions  are  of  the 
highest.  It  is  undoubtedly  a  fact  that  Canada,  in 
common  with  the  rest  of  the  civilized  world  is  caught 
in  the  backwash  from  war  prosperity  and  the  Canadian 
business  world's  current  watchword  is  "Ca'  canny." 
This  cautiousness  in  launching  out  into  new  ventures 
naturally  affects  the  professional  engineer,  more  especially 


affects  the  professional  engineer,  more  especially  the 
younger  man  who  has  not  had  the  experience  necessary 
to  make  him  indispensable  to  his  employer,  and  to 
put  it  plainly,  work  for  the  trained  engineer  is  not  so 
plentiful  as  it  was. 

Now  The  Engineering  Institute  has  an  Employment 
Bureau  for  the  benefit  of  its  members  and  the  usefulness 
of  the  service  has  increased  and  is  increasing  daily  as 
its  work  becomes  known.  But  there  are  two  sides  to 
co-operation  and  The  InatUute  Employment  Bureau 
cannot  have  its  maximum  efficiency  until  every  member 
who  is  an  employer  comes  to  regard  the  local  Branch 
Secretary  as  the  fu-st  man  to  seek  when  he  has  a  vacancy 
for  an  engineer.  Frequently  Institute  Headquarters 
receives  letters  acknowledging  service  in  securing 
suitable  engineers,  and  more  than  one  of  the  large  pulp 
and  paper  companies  in  Eastern  Canada  has  adopted 
the  custom  of  writing  to  the  Secretary  whenever  a 
vacancy  occurs.  Every  member  of  The  Institute  in  an 
engineering  executive  position  should  adopt  this  as  a 
settled  policy. 

In  addition  to  publishing  notices  in  the  Employ- 
ment Bureau  section  of  The  Journal,  these  notices  of 
positions  vacant  are  mailed  to  all  Branch  Secretaries 
if  received  more  than  one  week  before  date  of  publica- 
tion of  the  journal.  In  this  way  the  employer  is  sure  of 
wide  publicity  within  a  short  space  of  time.  A  service 
of  benefit  to  all  is  a  list  of  engineers  seeking  better 
positions.  This  list  on  file  at  Headquaters  gives  a 
summary  of  technical  experience  and  is  consulted  when- 
ever an  enquiry  for  an  engineer  is  received.  An 
extension  of  this  service  is  to  be  put  into  force  by 
which  a  copy  of  such  listings  will  be  mailed  to  the 
Branch  Secretary  nearest  to  the  applicant's  address. 
The  Branch  Secretaries  will  thus  be  kept  in  touch  not 
only  with  Positions  Vacant  but  with  engineers  in  their 
locality  who  may  be  available. 

The  advantages  of  such  a  system  to  the  employer 
are  very  evident.  In  the  first  place  the  service  is  free; 
secondly  it  is  nation-wide;  finally  as  The  Engineering 
Institute  includes  over  4000  engineers  of  all  grades  'the 
Employment  Bureau  of  The  Institute  is  the  logical  place 
to  look  for  an  engineer. 


The  Engineer  and  the  Community 

In  another  section  of  The  Journal  wall  be  found  a 
condensed  report  of  the  first  meeting  of  the  Social  Service 
Committee  appointed  recently  by  Toronto  Branch. 
In  many  respects  this  report  is  noteworthy,  and  Toronto 
deserves  considerable  credit  for  its  pioneer  work  in  this 
direction.  In  more  than  one  of  the  valedictory^  addresses 
delivered  by  retiring  presidents  of  The  Institute  the  call 
has  been  sounded  to  the  engineer  to  think  more  of  his 
duties  as  a  citizen,  to  take  his  due  place  in  the  administra- 
tion of  civic  and  national  affairs.  It  is  evident  that  this 
call  is  being  heeded.  One  of  the  striking  features  of 
the  report  referred  to  is  the  important  place  reserved  for 
the  engineer  in  social  service  work  by  virtue  of  his  special 
qualifications. 
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The  ciijjiiKrr  is,  in  f;icl,  conciTiied  directly  wilh 
stx:ial  service  work  in  liis  iMofessioii,  ;nul  it  is  most  natural 
that  this  contact  should  l)e  extended  l)ey()nd  oHice  hours. 
The  opportunities  offered  in  this  connection  are  endless; 
one  of  the  most  obvious  heiuK  the  education  of  the  public 
at  lar^i"  lo  tlu-  benelils  of  ^(mkI  housing  schemes,  proix-r 
city  iilannin.n,  etc.  The  enj^ineer  is  not  supjjosed  to  be 
as  eKxiuent  as  his  brethren  in  other  learned  professions, 
but  his  training  is  such  that  the  statement  of  facts  in 
simple  and  logical  languane  is  his  by  right,  and  this 
is  the  very  style  needed.  Of  course  this  is  only  one  way 
of  applying  enthusiasm,  there  are  organizations  whose 
purpose  it  is  to  further  all  schemes  of  improvement, 
and  it  is  to  the  engineer's  advantage  not  only  lo  form 
study  groups  with  his  professional  brothers,  but  to  mi.\ 
with  others  in  unselfish  work  for  humanity. 


Town  Planning  Notes  and  Comments 

//.  L.  Seymour,  A.M.E.I.C. 

Note: — In  order  to  viake  this  column  of  vnde 
interest  to  meinbers  of  The  Institute,  personals  and 
items  of  town  planning  interest  will  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  40  Jar  vis 
Street,  Toronto. 

Town  Planning  Institute  of  Canada 

In  this  column  considerable  information  in  regard  to 
the  Town  Planning  Institute  of  Canada  has  already  been 
given.  The  general  experience  of  such  organizations  in 
a  country  like  Canada  would  indicate  that  the  success 
of  such  an  Institution  is  a  function  of  the  activity  of 
its  branches. 

It  is  only  necessar}^  to  follow  the  press  notices  to 
feel  assured  of  the  acti\'ity  of  the  Ottawa  Branch,  which 
has  been  established  for  a  couple  of  years.  The  Ottawa 
Branch  has  an  energetic  executive  with  Noulan  Cauchon, 
A.M.E.I.C,  as  Chairman  and  Major  D.  H.  Nelles, 
M.E.I.C,  Secretary.  The  Vice-Chairman  is  Lieut-Col. 
C.  P.  Meredith,  architect,  the  other  members  of  the 
executive  being:  —  Noel  OgiMe,  M.E.I.C,  A.  A.  Dion, 
M.E.I.C,  J.  L.  Rannie,  A.M.E.I.C,  and  W.  L.  Cassels, 
surveyor. 

Since  its  inception  the  Ottawa  Branch  has  taken  an 
active  part  in  town  planning  matters  with  particular 
reference  to  the  city  of  Ottawa.  During  its  first  season 
the  Federal  Plan  Commission's  report  of  1915  was  dis- 
cussed with  much  benefit  to  the  members.  This  last 
season's  interest  has  centered  around  the  Ottawa  Town 
Planning  Bill  as  well  as  such  matters  as  the  removal  of 
the  Cross  Town  Railway  Tracks. 

The  action  of  the  Ottawa  Branch  has  no  doubt 
given  wide  publicity  to  and  greater  interest  in  town 
planning  matters. 

The  Toronto  Branch  is  hardly  a  year  old.  It  is 
really  only  a  few  months  since  it  officially  became  a 
Branch  although  the  Toronto  members  of  the  Town 
Planning    Institute    held    previously    several    meetings 


largely  of  an  organizing  nature.  The  officers  of  the 
Toronto  Branch  of  the  Town  Planning  Institute  as  now 
elected  are:  Messrs.  A.  V.  Hall,  landscape  architect. 
Chairman;  II.  L.  Seymour,  A.M.E.I.C,  Vice-Cfiairman; 
C.  Phelps,  A.M.E.I.C,  Secretary-Treasurer;  and  these 
with  Messrs.  J.  P.  Hynes,  A.M.E.I.C,  architect,  and 
N.  D.  Wilson,  A.M.E.I.C,  make  up  the  executive  com- 
mittee. 

In  Montreal  it  is  hoped  that  next  year  an  active 
Branch  will  Ix;  formed.  There  are  several  members  of 
the  Town  Planning  Institute  in  Canada's  largest  city 
who  have  lx;en  very  active  in  Town  Planning  matters. 
One  of  these  well  known  to  engineers  is  James  Ewing, 
M.E.I.C. 

Town  Planning  Education 

At  several  Canadian  Universities  the  indication  is 
that  shortly  there  will  be  regular  Town  Planning  Courses. 
At  McGill  this  year  a  course  of  lectures  was  delivered 
under  the  auspices  of  the  Commission  of  Conservation. 
Six  of  these  lectures  were  given  by  Thomas  Adams, 
town  planning  adviser  of  the  Commission  and  two  by 
W.  D.  Cromarty,  his  architectural  assistant.  The  course 
was  optional  for  Civil  Engineering  students  in  their  3rd 
and  4th  years  while  it  was  compulsory  for  architectural 
students  in  senior  years.  The  course  of  lectures  dealt 
with  the  objects  and  efïects  of  Town  Planning.  Numerous 
slides  were  shown  of  cities  where  considerable  attention 
has  been  given  to  planning, — including  such  centres  as 
Paris,  Washington  and  Edinburgh.  The  need  for  detailed 
topographical  contour  maps  was  stressed;  also  the  need 
of  co-ordination  between  the  work  of  the  architect  and 
the  engineer  was  particularly  emphasized.  At  the  close 
of  the  lectures  a  topographical  plan  of  an  estate  was 
submitted  to  the  students  who  were  required  to  town 
plan  it.  The  engineering  students  were  to  pay  particular 
attention  to  matters  of  water  supply  and  drainage, 
architectural  students  to  the  layout  of  streets  and  parks. 
It  is  imderstood  that  this  year  an  examination  will  be 
held  on  town  planning  subjects  at  McGill. 

At  the  University  of  Toronto  there  has  also  been  a 
course  of  lectures  this  season  under  the  auspices  of  the 
Commission  of  Conservation  while  Professor  Berringt;on 
of  the  Architectural  Department  of  the  Faculty  of  Applied 
Science  has  also  contributed.  In  this  column  it  is 
expected  that  there  can  be  armounced  next  month 
detailed  particulars  of  next  season's  Town  Planning 
course.  An  important  feature  is  the  inclusion  of  an 
intensive  course  during  the  month  of  Januarj^  particularly 
arranged  not  only  for  students  but  for  graduates  and 
others  interested  in  Town  Planning.  This  should  meet 
the  needs  of  a  number  of  engineers  who  have  been  making 
a  request  for  this  very  thing,  who  can  spare  a  month 
in  the  winter  but  who  do  not  find  time  otherwise  for 
the  reading  along  town  planning  lines  that  they  would 
like  to  be  able  to  spend. 

The  writer  has  often  been  asked  as  to  suitable  town 
planning  text  books.  An  endeavour  will  be  made  in 
future  to  review  or  comment  on  town  plarming  literature. 
As  a  guide  to  a  few  suitable  books  it  might  be  mentioned 
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that  for  these  to  be  prepared  for  full  membership  in  the 
Town  Planning  Institute  of  Canada  the  following  texts 
have  been  recommended: — 

For  Engineers  —  The  Planning  of  the  Modem  City — 

Nelson  P.  Lewis,  (E.LC.  Library  971-L67). 
For  Architects  —  Town  Planning  in  Practice — Raymond 

Unwin. 
For  Surveyors  —  Rural  Planning  and  Development  — 

Thomas  Adams,  Commission  of  Conservation  Report. 
For  Landscape  Architects  —  Introduction  to  Landscape 

Architecture — Prof.  Hubbard  and  Theodora  Kimball. 

A  few  years  ago,  it  was  a  comparatively  easy  matter 
to  read  all  town  planning  literature.  The  time  has  now 
arrived,  however,  when  it  would  seem  that  one  would 
almost  have  to  make  a  choice  from  the  numerous  books, 
reports,  pamphlets  and  magazines  devoted  wholly  or  in 
part  to  town  planning. 

Of  most  value  to  engineers  there  might  be  mentioned 
the  reports  that  were  prepared  in  connection  with  the 
districting  or  zoning  of  New  York.  These  are:  Reports 
of  the  Heights  of  Buildings  Commission — 1913,  and  Report 
of  Coirmiission  on  Building  Districts  &  Restrictions — 
1916.  A  detailed  study  of  the  latter  is  considered  by 
the  writer  to  be  well  worth  while.  The  engineer  can 
gain  an  excellent  idea  of  the  material  that  should  be 
collected  and  the  information  that  should  be  obtained 
for  the  purpose  of  comprehensive  city  planning  and 
zoning.  Many  reports  have  been  prepared  since  this 
date,  but  the  1916  New  York  report  probably  affords 
the  best  general  reading. 
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Definition  of  "Engineer" 

April  18th,  1921. 

Editor,  Journal: — - 

Dear  Sir: 

The  Editorial  in  the  current  issue  of  The  Journal 
under  the  caption  "Abuse  of  the  Term  'Engineer'  "  is 
very  timely.  I  enclose  an  advertisement  recently  pub- 
lished in  a  local  paper  which  shows  very  clearly  that  a 
certain  class  of  workman  has  adopted  the  term  "Engineer" 
to  describe  his  calling,  and  it  would  appear  that  the  press 
and  public  generally  understand  the  term  Engineer  to 
mean  a  man  in  overalls  with  the  usual  accessories  such 
as  a  hammer  or  a  piece  of  oily  waste.  An  American 
dictionary  before  me  describes  an  Engineer  as  "one  who 
runs  an  engine"  so  that  this  class  of  men  have  some 
authority  for  applying  the  term  to  themselves. 

The  Institution  of  Civil  Engineers  of  Great  Britain 
are  I  believe  considering  the  use  of  the  term  "Chartered 
Engineer"  to  distinguish  a  member  of  that  institution, 
and  the  description  seems  ,to  me  to  be  very  applicable. 
We  also  are  operating  under  a  charter,  and  it  might  be 
worth  while  to  consider  the  use  of  this  term  to  describe 


our  own  membership.  The  public  fully  understands  that 
a  Chartered  Accountant  has  a  professional  standing  far 
above  that  of  an  ordinary  accountant,  it  might  therefore 
be  expected  that  the  title  of  "Chartered  Engineer"  would 
convey  a  proper  conception  of  the  professional  standing 
of  the  person  so  described. 

Proper  legal  steps  would  need  to  be  taken  to  protect 
the  title,  but  this  could  no  doubt  be  arranged  for. 

M.  H.  Marshall,  M.E.I. C. 


Copy  of  AdTerdsement 


Engineers 


The  International  Union  of  Steam  and  Operating 
Eng;ineers  will  meet  at  the  Labor  Temple,  Saturday, 
April  9th,  at  8  p.m.  Applicants  for  membership  are 
especially  invited  to  attend.  The  others  are  well  organ- 
ized, —  "Where  are  you?" 

411  Lancaster  Building, 
Calgary,  Alta. 


A  Tribute  to  our  Employment 
Bureau  Service 

April  8th,  1921. 
Editor,  Journal: — 

Dear  Sir; 

We  have  your  letter  of  March  23rd,  with  reference 
to  the  vacant  position  in  our  drafting  room,  and  wish 
to  state  that  it  will  not  be  necessary  to  advertise  this 
position  as  you  suggest,  as  we  have  now  filled  the  position 
from  appUcants  who  were  apparently  notified  from  your 
office  by  letter. 

We  thank  you  for  the  trouble  you  have  gone  to  and 
the  assistance  you  have  given  us  in  this  connection. 

Yours  very  truly. 
The  Turnbull  Elevator  Company,  Limited, 

Per  W.  G.  Turnbull. 

The  Turnbull  Elevator  Company,  Limited, 
126  John  Street, 
Toronto,  Ont. 


Meeting  of  Main  Coniniittee  of  Canadian 
Engineering  Standards  Association 

A  Meeting  of  the  Main  Committee  of  the  Canadian 
Engineering  Standards  Association  was  held  at  Ottawa 
on  April  4th,  Sir  John  Kermedy  Hon.  M.E.I.C,  in 
the  Chair,  and  the  following  were  some  of  the  more 
important  matters  dealt  with: 

Sir  John  Kennedy  was  re-elected  Chairman;  T.  A. 
Russell  and  H.  H.  Vaughan,  M.E.I.C,  were  re-elected 
Vice-Chairmen,  and  Dr.  J.  B.  Porter,  M.E.I.C,  was 
re-elected  Honorary  Secretary-Treasurer. 
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The  followiii)s'  fîcnllcnicn  were  welcomed  as  members 
of  Uie  Main  Ctmimillee: 

J.  H.  Koadt',  Piirchasinvc  Commission  of  Canada; 
C"i.  A.  Mountain  M.IC.I.C,  Board  of  Railway  Commis- 
sioners for  Canada;  Lt.-Col.  K.  W.  Stedman,  The  Air 
Hoard;  Dr.  L.  V.  Kin^,  McC.ill  University;  T.  F.  Suther- 
land, Canadian  Institute  of  Mining  and  Metallurgy. 

A  large  number  of  additions  to  the  membership  of 
various  sectional  and  sub-committees  were  approved, 
and  thirty  gentlemen,  members  of  various  working 
committees,  were  elected  to  membership  in  the 
Association. 

The  Annual  Report  and  Financial  Statement  to  be 
issued  to  members  of  the  Association,  were  presented 
and  approved. 

The  attendance  of  R.  J.  Durley,  M.E.I.C.,  Secretary, 
at  the  Conference  of  Secretaries  of  national  standardizing 
bodies  in  London  on  April  25th  was  approved.  This 
Conference  is  of  an  informal  nature  and  is  intended  to 
facilitate  the  interchange  of  information  and  data  regcU'd- 
ing  standardization,  especially  in  its  international  aspect, 
and  with  regard  to  planning  the  methods  of  intercourse 
and  co-operation  to  be  adopted  between  the  various 
national  standardizing  bodies.  It  is  expected  that  the 
meeting  will  be  attended  by  delegates  from  Belgium, 
Great  Britain,  Canada,  France,  Holland,  Italy,  Sweden, 
Switzerland,  and  the  United  States.  Each  Secretary 
will  naturally  present  a  report  on  the  work  of  the  Con- 
ference to  his  Committee  or  Council  on  his  return. 

The  activities  of  the  Association  during  the  past 
year  and  the  present  state  of  the  work  of  the  various 
committees  are  briefly  covered  by  the  report. 

Among  the  subjects  on  which  the  Association  has 
recently  been  requested  to  take  action  may  be  mentioned 
the  following: 

A  request  from  the  Air  Board  has  been  made  for 
the  preparation  of  specifications  for  certain  aircraft 
materials  which  cannot  be  obtained  under  commercial 
conditions  in  Canada,  the  wartime  specifications  of  the 
British  Air  Board  being  much  too  elaborate  for  use 
under  peace  conditions.  The  necessary  committees  are 
being  arranged  for. 

Co-operation  with  the  American  Engineering  Stand- 
ards Committee  has  been  requested  in  connection  with 
the  Aeronautical  Safety  Code,  the  American  Safety 
Code  for  Logging  and  Sawmill  Machinery,  and  the 
American  Committee  which  is  considering  the  standardiza- 
tion of  parts  of  elevator  machinery. 

Requests  for  co-operation  have  also  been  received 
from  the  Canadian  Electric  Railway  Association  and  the 
American  Gear  Manufacturers'  Association. 

In  cormection  with  the  work  of  the  Sub-Committee 
on  Portland  Cement,  which  is  engaged  in  revising  and 
redrafting  the  Specification  for  the  material  originally 
issued  by  the  Canadian  Society  of  Civil  Engineers,  the 
Main  Committee  approved  of  the  suggestion  of  the 
Sub-Committee  as  to  the  desirability  of  experimental 
work   on  Canadian  cements  with  regard  to  the  best 


method  of  determining  normal  consistency.  The  Main 
Committee  also  directed  that  arrangements  should,  if 
possible,  Ix;  made  with  the  proper  authorities  for  the 
standardization  of  cement  sieves  in  Canada. 

The  meeting  terminated  with  a  vote  of  thanks  to 
the  Executive  Committee  and  the  officers  and  staff  of 
the  Association. 

The  meeting  of  the  Main  Committee  was  followed 
by  the  Third  Ordinary  General  Meeting  of  the  Associa- 
tion, which  was  largely  of  a  formal  nature,  and  during 
which  the  Annual  Report  and  Financial  Statement  were 
presented  and  approved. 


EMPLOYMENT   BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary,  Î 

and  give  details  of  requirements.  | 

•— — — '~' — ♦ 


Situations  Wanted 

Civil  Engineer 

Civil  engineer,  age  30  with  thirteen  years  experience 
on  city  and  railway  work.  Good  draughtsman,  instru- 
mentman  and  general  office  man  would  like  steady  position 
with  consulting  engineer  or  contractor.  Salary  $175.00 
per  month.    Box  70-P. 

Gvil  Engineer 

Civil  engineer,  M.E.I. C,  age  31  years.  Graduate 
of  Dalhousie  University  and  Nova  Scotia  Technical 
College  in  1913.  Experience: — mimicipal,  town  plan- 
ning, model  town  construction  and  harbour  improvement. 
Both  office  and  field  work.  Four  years  an  officer  in 
Canadian  Engineers,  C.E.F.  Now  out  of  emplo\Tnent 
due  to  large  Pulp  and  Paper  Company,  closing  mills 
and  stopping  construction.    Box  71-P. 


Members  Excliange 

K.  and  E.  engineer's  transit  for  sale,  6  inch  circle, 
good  condition,  $80.00.    Box  13-A. 


Errata 

In  the  article  on  "Relay  Protective  Features" 
published  in  the  April  Journal,  the  dividing  line  under 
table  three  should  have  been  between  "Total"  and 
"Lightning",  "double  line  shorts"  referring  only  to  the 
last  three  columns  to  the  right. 
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The  Organization  Meeting  of  the  Corporation  of 

Professional  Engineers  of  the  Province 

of  Quebec 

The  organization  meeting  of  the  Corporation  of 
Professional  Engineers  of  Quebec  was  held  at  the  head- 
quarters of  The  Engineering  Institute  of  Canada,  176 
Mansfield  street;  Montreal.  Civil  engineers  from  all  parts 
of  the  province  were  present  and  Albert  R.  Decary, 
M.E.I.C.,  Quebec,  presided.  Several  questions  of  interest 
to  civil  engineers  were  discussed. 

The  elections  to  council  gave  the  following  results: 
Members  for  Montreal  District:  Messrs.  C.  N.  Monsarrat, 
M.E.I.C,  Arthur  Surveyer,  M.E.I.C.  and  J.  M.  Robert- 
son, M.E.I.C;  Quebec  District:  J.  E.  Gibault,  A.M.E.I.C. 
At  a  subsequent  meeting  of  the  Council  the  following 
officers  were  elected:  President,  A.  R.  Decary,  M.E.I.C; 
vice-president,  K.  B.  Thornton,  M.E.I.C,  secretary, 
Frederick  B.  Brown,  M.E.I.C;  the  other  councillors 
are:  Messrs.  Arthur  Surveyer,  M.E.I.C,  C  N.  Mon- 
sarrat, M.E.I.C,  J.  M.  Robertson,  M.E.I.C,  A.  B. 
Normandin,  A.M.E.I.C.  and  J.  E.  Gibault,  A.M.E.I.C. 


Engineering  Legislation  in  Ontario 

The  Professional  Engineers  Act  for  Ontario,  drafted 
ty  the  Advisory  Conference  Committee,  was  introduced 
into  the  Ontario  Legislature  by  Major  A.  W.  Gray, 
M.L.A.  for  Leeds,  and  a  member  of  The  Institute. 

Second  reading  was  given  it  on  April  20th,  after 
which  it  together  with  the  Architects  Bill  was  referred 
to  a  Special  Committee,  to  be  named,  as  is  customary 
in  such  cases  by  the  Premier. 

As  soon  as  reported  out  of  Committee  it  will  come 
before  the  House  again  for  third  and  final  reading.  The 
Bill  as  introduced  and  printed  is  in  substantially  the 
form  already  published,  and  the  Advisory  Conference 
Committee  has  every  hope  that  it  will  be  finally  passed 
without  material  change. 
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Great  Arches  (Grandes  Voûtes)  by  Paul  Séjourné, 
chief  engineer  of  roads  and  bridges;  chief  engineer  of 
construction  service  Paris-Lyons-Mediterranean  Railway 
Co.;  Professor  in  the  National  School  of  Roads  and 
Bridges,  Bourges,  France,  1916.  Tardy  Pigelet  et 
Fils.    Six  quarto  volumes.    Profusely  illustrated. 

Reviewed  by  H.  M.  Mackay,  M.E.I.C,  M.Am. 
Soc.  CE.,  Professor  of  Civil  Engineering,  McGill  Univer- 
sity,  Montreal. 

This  great  work  is,  so  far  as  the  writer  knows,  unique 
in  modern  engineering  literature.  The  author  proceeds 
in  accordance  with  a  proposition  tersely  enunciated  in 
the  foreword  "One  builds  an  arch  in  accord  with  arches 
already  built;  it  is  a  matter  of  experience."  While 
this  maxim  may  not  be  literally  accepted,  there  is  enough 


truth  in  it  to  make  a  collection  of  data  regarding  the 
principal  masonry  and  concrete  arches  of  the  world 
a  work  of  great  value. 

Such  a  record  the  author  provides  in  a  manner 
entirely  worthy  of  his  subject.  Limiting  himself  to 
spans  of  40  metres  and  upwards,  he  gives  an  unsually 
complete  account  of  some  two  hundred  structures  ranging 
in  period  from  the  fourteenth  century  to  the  present 
time.  Most  of  the  examples  are  naturally  taken  from 
continental  Europe,  but  all  the  principal  British  and 
American  structures  coming  within  the  field  surveyed 
are  also  included. 

The  first  three  volumes  are  devoted  to  hingeless 
arches.  Synoptic  tables  for  each  group  in  the  author's 
classification  give  as  full  data  as  possible  regarding  the 
dimensions,  materials,  stresses,  decoration,  foundations, 
centering,  methods  of  construction,  quantities  and  costs. 
A  system  of  symbols  at  once  comprehensive  and  simple 
makes  it  possible  to  bring  before  the  eye  an  inmiense 
amount  of  information  at  one  time.  Each  structure  is 
then  treated  separately  in  a  critical  and  descriptive 
monograph  detailing  points  of  interest  in  its  history, 
accidents  and  mishaps  included,  and  also  describing 
methods  of  construction  and  notable  features.  These 
articles  are  profusely  illustrated  by  photographs,  often 
of  great  beauty,  and  by  well  executed  drawings  of  details. 
Sources  of  information  are  fully  given  in  foot  notes  and 
in  the  case  of  some  of  the  earlier  structures  old  documents 
are  freely  quoted,  thus  adding  greatly  to  the  historic 
interest.  The  work  is  that  of  a  scholar  as  well  as  an 
engineer,  who  has  a  full  sense  of  the  value  of  the  past. 

Vol.  IV.  deals  in  a  similar  way  with  articulated  arches. 

The  general  title  of  Vol.  V.  is  "What  Experience 
Teaches  as  to  all  Classes  of  Arches  in  Common."  Limi- 
tations of  space  preclude  even  a  catalogue  of  the  topics, 
but  it  may  be  sufficient  to  say  that  an  even  and  judicious 
balance  is  preserved  between  aesthetic  and  practical 
considerations.  While  some  details  under  the  latter 
head  may  be  more  appropriate  to  European  than  to 
Canadian  practice,  no  engineer  can  well  afford  to  neglect 
the  opportunity  which  M.  Séjourné's  work  offers  of 
studying  all  that  makes  for  beauty  in  such  structures. 
The  author's  point  of  view  as  to  decoration  may  perhaps 
be  best  expressed  in  his  own  words,  which  are  worth 
noting,  "In  a  bridge,  decoration  should  serve  solely  to 
distinguish  the  different  members,  to  mark  and  accentuate 
the  purpose  and  importance  of  each.  But  it  should 
form  a  part  of  the  very  substance  of  the  work:  it  should 

not  be  capable  of  being  detached It  should 

be  sober,  discreet,  modest,  reasonable,  useful.  It  should 
be  in  accordance  with  the  scale  of  the  bridge;  visible 
from  the  point  of  view  from  which  it  is  to  be  regarded." 

In  Volume  VI.,  designated  as  an  appendix,  viaducts 
and  culverts  are  fully  treated.  An  important  section 
of  this  volume  is,  however,  devoted  to  the  mathematical 
analysis  of  the  elastic  arch.  The  method  employed 
follows  Culmann  and  Ritter  in  developing  influence 
lines  graphically  by  means  of  the  ellipse  of  elasticity. 
This  method  which  is  gradually  creeping  into  American 
textbooks  will  probably  enjoy  wider  use  as  it  becomes 
better  known. 
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'Vo  sum  up.  tlio  .'luttior  has  fairly  made  KfKKl  the 
stati-mi'Ml  in  tlu-  invlaco  that  "The  cn^tineer  charged 
with  the  design  and  construction  of  an  arch  will  find 
in  this  work  what  has  been  done,  what  should  be  done 
and  what  should  not  lie  done."  Even  readers  who  do 
not  follow  the  I'reticii  text  readily  will  find  abundant 
matter  to  repay  them  in  the  admirable  photographs 
and  drawings. 

The  price  (300  francs")  would  be  formidable  under 
ordinary  circumstances,  but  at  the  present  rate  of  exchange 
it  works  out  to  a  very  moderate  sum  considering  the 
character  of  the  work.  These  volumes  will  prove  a 
valued  addition  to  the  library  of  all  engineers  who  take 
a  pride  in  the  history  of  their  profession;  all  who  are 
engaged  in  the  design  and  construction  of  masonry  and 
concrete  arches;  and  all  architects  who  collaborate  with 
engineers  in  such  structures. 

Standard  Specifications  for  Steel,  published  by 
the  Steel  Company  of  Canada,  Hamilton,  Ont. 

This  hand-book  of  84  pages  is  made  up  of  specifica- 
tions published  by  the  American  Society  for  Testing 
Materials,  Lloyds'  Register  of  Shipping,  the  Master 
Car  Builders'  Association,  and  the  Association  of  American 
Steel  Manufacturers.  The  specifications  issued  by  the 
American  Society  for  Testing  Materials  cover  structural 
steel  for  bridges  and  buildings,  concrete  reinforcement 
bars,  carbon  steel  forgings  for  locomotives,  tie  plates, 
track  bolts,  etc.,  those  issued  by  Lloyds'  register  cover 
ship  and  boiler  steel,  steel  castings  and  steel  forgings. 
Following  specifications  for  steel  axles  issued  by  the 
Master  Car  Builders'  Association  come  tables  of  standard 
specifications  published  by  the  Association  of  American 
Steel  Manufacturers,  covering  standard  variations  in 
weight  of  angles,  tees,  rounds,  flats,  etc.,  and  standard 
methods  of  sampling  for  check  analysis. 


OBITUARY 


Major  A.  T.  Tomlinson,  M.E.I.C. 

Major  A.  T.  Tomlinson,  M.E.LC,  who  died  after 
a  prolonged  illness  on  January  20th  was  born  at  Grand 
Falls,  N.B.,  in  1859.  Major  Tomlinson  served  as  a 
young  man  in  the  Northwest  Rebellion,  was  later  employed 
in  railway  construction  in  the  Western  States,  including 
construction  of  the  Pike's  Peak  Railway  Co.,  and  on 
the  Denver  &  Rio  Grande  Railway.  Moving  in  1890 
to  New  York,  he  was  appointed  assistant  engineer 
with  the  Brooklyn  Elevated  Railway.  He  w-as  connected 
with  subway  and  elevated  work  in  New  York,  Boston, 
Chicago  and  the  Eastern  States  until  1905.  In  1905 
Major  Tomlinson,  who  had  been  with  the  J.  G.  White 
&  Co.,  was  transferred  to  their  Canadian  Branch  and 
was  connected  with  the  construction  of  hydro-electrical 
development  at  Cedars,  Que.  and  was  employed  on  the 
construction  of  Grand  Trunk  Pacific,  Torchwood  Hills 


to  Saskal(K)n.  In  1908,  Major  TomIins<^)n  was  appointed 
district  engineer  sections  C  &  I>  of  the  Cirand  Trunk 
Pacific  Railway,  during  one  year  having  entire  charge  for 
contractor.  From  1912-1914  he  waschiefengineerincharge 
of  surveys  and  location  of  the  proposed  railway  from 
Montreal  to  James  Bay,  and  during  the  war  was  Major 
with  the  Canadian  Engineers  in  charge  of  inspection  of 
small  arms  ammunition  in  Dominion  Arsenals. 

Major  Tomlinson  who  was  elected  M.E.I.C,  in 
January,  1906,  was  a  32nd  degree  Mason,  a  member  of 
Consistory  number  two,  of  Cedar  Rapids,  Iowa.  He 
was  also  a  member  of  Rameses  Temple  Mystic  Shrine 
of  Toronto.  He  is  survived  by  his  wife,  a  son  and  two 
daughters. 


PERSONALS 


H.  L.  Mahafïy,  S.E.I.C.,  has  been  appointed  town 
engineer  of  Montreal  West,  Que. 


Jos.  Moreau,  S.E.I.C.,  is  now  with  the  engineering 
department  of  the  United  Fruit  Co.,  at  Guaro,  Cuba. 


C.  M.  Smyth,  J.E.LC,  has  been  appointed  super- 
intendent of  light  &  power  department  of  Cape  Breton 
Electric  Co.  Ltd.,  Sydney,  N.S. 


F.  A.  McGiverin,  A.M.E.LC,  recently  with  Canadian 
Steel  Foundries,  Ltd.,  Montreal,  has  accepted  a  position 
with  Harvard  Tumbull  &  Co.,  Toronto,  Ont. 


A.  G.  McLerie,  A.M.E.LC,  has  accepted  a  position 
with  the  Laurentide  Company,  Ltd.,  at  Grand  Mere, 

Que. 

* 

George  Coutts,  A.M.E.LC,  has  resigned  his  position 
as  good  roads  engineer  at  Bertile,  Man.,  in  order  to  accept 
an  appointment  as  assistant  engineer,  Trent  Canal, 
Department  of  Railways  and  Canals,  Peterborough,  Ont. 


F.  H.  Kester,  A.M.E.LC,  has  been  promoted  from 
the  position  of  acting  designing  engineer  to  construction 
engineer  with  the  Canadian  Bridge  Co.,  Ltd.,  at  Walker- 
ville.  Ont. 

* 

Lt.  Col.  Monsarrat,  M.E.I.C.  and  P.  L.  Pratley, 
M.E.I.C,  have  formed  a  partnership  as  consulting 
engineers  specializing  on  bridge  foundations,  steel  work, 
concrete  construction,  with  an  office  in  the  Drummond 
Building,  Montreal. 
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L.  W.  Klinger,  A.M.E.I.C.,  has  been  appointed 
district  irrigation  officer  on  special  projects  in  Mesopo- 
tamia and  expects  to  be  engaged  in  that  work  for  the 

next  year  or  longer. 

* 

F.  C.  Wightman,  A.M.E.I.C.,  who  was  town  engineer 
for  Amherst,  N.S.,  from  1918  to  1920,  and  who  accepted 
a  position  with  the  Provincial  Highways  Board  of  Nova 
Scotia  as  Superintendent  in  May  last,  has  again  accepted 
an  offer  from  Amherst  and  assumed  the  duties  of  town 
engineer  on  March  the  15th. 


Bruce  Aldrich,  A.M.E.I.C,  chemical  engineer,  has 
resigned  his  position  as  district  engineer  of  the  Asphalt 
Association,  in  charge  of  the  Canadian  District  Offices, 
95  King  St.,  E.,  Toronto,  and  has  become  associated 
with  Kihner  &  Barber,  Ltd.,  10  Adelaide  St.,  E.,  Toronto. 


New  Member  of  Council 

Charles  Conyers  Kirby,  M.E.LC,  recently  elected 
Member  of  Council,  was  bom  at  Newport,  Mon.,  Wales, 
in  1880,  educated  at  private  school,  high  school  and 
technical  school.  He  was  articled  pupil  to  C.  Kirby  & 
Son,  civil  engineers,  Newport,  in  1898,  and  in  1903  was 
appointed  engineer  to  Cowbridge  Rural  District  Council 
■on  design  of  sewage  and  sewage  disposal  works.  From 
1904  to  1907,  Mr.  Kirby  was  assistant  engineer  with 
Kirby,  Son  &  Brown,  Newport  and  London. 


CHARLES  CONYERS  KIRBY,  M.E.I.C. 

In  1907  Mr.  Kirby  came  to  Canada  and  was  first 
leveller  on  location  survey  Kingston,  Smith's  Falls  and 
Ottawa  Railway  for  the  Grand  Trunk  Railway.     In  1908 


he  was  appointed  engineer  and  superintendent  for  the 
construction  of  reinforced  concrete  substructure  of  the 
Sacred  Heart  Church,  Ottawa,  later  he  was  resident 
engineer  Canadian  Pacific  Railway,  Quebec  division, 
Montreal.  Since  1909  Mr.  Kirby  has  been  in  the  service 
of  the  Canadian  Pacific  Railway,  first  as  resident  engineer 
Montreal  terminals  and  later  as  assistant  engineer  to 
engineer  maintenance  of  way  Montreal.  In  1915  Mr. 
Kirby  was  appointed  district  engineer  for  New  Brunswick 
district,  Canadian  Pacific  Railway,  St.  John,  N.B.  which 
position  he  holds  to  date. 

Mr.  Kirby  has  been  one  of  the  strong  men  of  the 
St.  John  Branch  of  The  Engineering  Institute;  he  was 
Chairman  of  the  Branch  for  1919  and  is  at  present  on 
the  Executive.  The  engineers  of  New  Brunswick  owe 
a  big  debt  of  gratitude  to  Mr.  Kirby  for  his  part  in  the 
passing  of  the  act  in  1920  incorporating  the  Association 
of  Professional  Engineers  of  the  Province  of  New  Bruns- 
wick; he  was  appointed  provisional  president  and  this 
appointment  was  ratified  at  a  general  meeting  of  the 
Association  held  last  September. 


Appointment  to  Alberta  Irrigation  Council 

Gavin  N.  Houston,  M.E.I.C,  Chairman  of  Calgary 
Branch,  and  at  present  acting  commissioner  of  irrigation 
with  the  Dominion  Reclamation  Service  at  Calgary,  has 
been  appointed  a  member  of  the  provincial  irrigation 
coimcil,  under  the  new  act  passed  at  this  session  of  the 
legislature.  Mr.  Houston  will  be  named  as  Secretary  of 
the  council  and  will  devote  his  entire  time  to  that  work. 
His  office  will  be  in  Lethbridge  and  his  duties  will  require 
his  attention  to  the  detailed  business  of  the  council,  the 
responsibility  of  which  is  greatly  increased  under  the 
Lethbridge  Northern  Irrigation  District  Guarantee  Act. 

Mr.  Houston  came  to  Calgary  from  Colorado  in  1913 
and  entered  the  employ  of  the  Dominion  Irrigation  work, 
acting  as  expert  adviser  on  important  irrigation  questions 
for  several  years.  He  returned  in  1918  after  an  absence 
of  two  years,  to  the  post  of  assistant  commissioner,  and 
has  acted  as  commissioner  for  some  time  past  during 
Mr.  Peters'  absence  in  Ottawa. 

During  the  time  he  has  been  in  Calgary  he  has  taken 
a  very  active  part  in  the  affairs  of  The  Institute,  and  his 
appointment  to  this  important  post  is  welcomed  by  the 
members  of  the  Branch  as  a  fitting  recognition  of  the 
good  work  he  has  done  in  the  irrigation  field,  and  as  a 
very  wise  move  by  the  provincial  authorities.  The 
policy  adopted  by  the  province  of  guaranteeing  bonds 
of  irrigation  districts  was  the  result  of  a  large  public 
demand,  but  had  the  application  of  the  policy 
been  left  to  poUtical  handling,  it  could  easily  become  a 
menace  to  the  solvency  of  the  province  through  vinwise 
expenditures  by  the  several  districts.  Mr.  Houston's 
appointment  to  this  most  important  post  is  considered 
a  guarantee  of  honest  and  prudent  expenditure  of  public 
funds  in  irrigation  development  in  the  province. 
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Iiu'()tiiiii(î  Councillor 


STUART  STIRLING  OLIVER,  A.M.E.I.C. 

Stuart  Stirling  Oliver,  A.M.E.I.C.  is  a  true  represent- 
ative of  the  Province  of  Quebec.  He  was  born  in  Quebec 
City  in  April  1858.  educated  at  High  School  and  Morrin 
College.  Quebec  and  was  received  as  a  Quebec  land 
surveyor  in  April  1880.  For  the  next  three  years 
Mr.  Oliver  was  in  private  practice,  and  from  1884  to 
1893  was  assistant  engineer  on  surveys  and  location, 
Quebec  and  Lake  St.  John  Railway.  He  was  then 
appointed  engineer  in  charge  of  the  Great  Northern 
Railway  and  was  later  auditor  of  the  Quebec  and  Lake 
St.  John  Railway.  Since  1910  Mr.  Oliver  has  been 
connected  with  the  Quebec  Railway  Light  and  Power 
Company,  from  1910  to  1917  as  a  right  of  way  agent 
and  since  1918  as  purchasing  agent. 

Mr.  Oliver  has  been  a  strong  supporter  of  The 
Institute  in  Quebec,  in  1911  he  was  Secretary  and  in  1912 
Chairman  of  the  Branch,  he  has  been  an  associate  member 
since  1887,  the  year  of  Canadian  Society  of  Civil  Engineers 
was  founded. 
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BRANCH  NEWS 


Vancouver  Branch 
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/.  A''.  Anderson,  A.M.E.I.C,  Secretary-Treasurer. 

A  luncheon,  under  the  auspices  of  the  Branch,  was 
held  in  the  Indian  Grill,  Hotel  Vancouver,  on  Thursday, 
24th.  March  at  12.15  noon. 

Major  G.  A.  Walkem,  M.E.I.C,  presided  over  an 
attendance  of  fifty,  among  whom  were  the  principal 
officers  of  the  local  branch  of  the  Good  Roads  Association 
of  Canada  and  of  the  Vancouver  Automobile  Club. 


The  guests  of  honour  were  S.  L.  Squires,  Toronto, 
Chairman  o(  the  Ivxoculive,  Good  Roads  Assfx:iation  of 
Canada  and  Russell  T.  Kelley,  Hamilton,  mcmter  of  the 
Executive,  G<kk1  Roads  Association  of  Canada. 

Mr.  Scjuires  explained  in  detail  the  various  amounts 
into  which  the  $20,000,fXX)  allotted  by  the  Dominion 
government  for  the  highway  was  subdivided. 

"It  is  up  to  every  province  in  the  Dominion  to 
further  good  roads;  we  must  have  them,"  declared  Mr. 
Squires  on  opxining  his  address.  "We  have  got  to  have 
more  roads  and  it  is  up  to  every  province  in  the  Dominion 
to  further  this  work.  That  good  roads  are  a  source  of, 
not  only  advertisement,  but  of  actual  revenue  to  any 
commonwealth  has  been  proved  too  often  for  me  to 
comment  on  here.  It  may  mean  an  outlay  of  money 
at  the  start,  but  in  the  long  run  it  will  retro-act  to  the 
benefit  of  everyone. 

"Selfishness  in  the  matter  of  road  construction  must 
be  a  thing  of  the  past,"  continued  the  speaker.  "In  the 
matter  of  appropriations  the  province  has  had  excellent 
aid,  but  the  people  themselves  must  treat  this  matter  in 
a  different  light  than  they  have  in  the  past. 

"In  the  beginning,  the  provinces  of  British  Columbia 
and  Alberta  must  get  together.  This  is  necessary  by 
reason  of  the  fact  that  there  has  to  be  a  connecting  link 
between  these  two  great  provinces.  Without  co-ordina- 
tion this  scheme  of  a  Trans-Canada  highway  will  not 
succeed. 

"According  to  the  government  plan  of  allotment  the 
province  of  British  Columbia  has  now  an  appropriation 
of  $1,250,000.  This  may  not  be  adequate,  but  it  certainly 
is  a  great  step  in  the  way  of  furthering  the  highway. 
Every  other  province  in  the  Dominion  has  one  and  there 
is  no  reason  why  British  Columbia  and  Alberta  shall  not 
have  one.    And  they  will." 

Mr.  Kelly  stated  that  what  the  Dominion  wanted 
most  was  to  keep  the  farmer  on  the  land. 

Too  many  people  are  leaving  the  farms  for  the  city, 
he  maintained. 

"People  have  to  eat,"  declared  Mr.  Kelley,  "and  if 
we  don't  have  farmers,  where  are  the  people  of  the  city 
going  to  get  their  foodstuffs?  That  is  one  of  the  great 
causes  of  the  high  cost  of  living.  They  can  talk  about 
war  and  inflated  prices,  post-war  inflation  and  all  that, 
but  I  want  simply  to  demonstrate  that  'without  a  sower 
we  can  have  no  harvest'.  For  that  reason  men  must 
hang  on  to  the  farms.  They  must  be  imbued  with  the 
spirit  that  they  are  feeding  the  world.  For  so  they  are. 
And  without  them,  we  who  cannot  farm  will  be  con- 
fronted with  a  problem  that  will  tax  our  greatest  diplo- 
mats to  fathom. 

"Few  people,  I  think,  realize  what  good  roads  have 
meant  to  other  provinces  in  the  Dominion.  In  the 
province  of  Ontario  motorists,  coming  across  the  border 
simply  because  they  could  find  good  roads,  spent  $8,- 
000,000.  And  this  vast  sum  was  expended  for  mere  costs 
of  travel.  It  does  not  include  any  purchases,  but  merely 
gas,  repairs  and  general  expenses  contingent  on  motoring." 
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The  Vancouver  Branch  held  a  dinner  in  the  Citizens 
Club,  on  Friday,  8th  April,  the  guest  of  the  evening 
being  Fraser  S.  Keith,  general  secretary  of  The  Institute. 

The  Branch  Chairman,  Major  G.  A.  Walkem» 
M.E.I.C.,  presided  and  the  following  members  were 
present.  Messrs.  White,  Kennedy,  Smaill,  Bonnycastle, 
Powell,  W.  G.  Swan,  R.  G.  Swan,  Brakenridge,  Frith, 
Mills,  McGown,  Fairhurst,  Wm.  Young,  W.  B.  Young, 
Hamilton,  Bradley,  Williams,  Brown,  Foreman,  Labrie, 
Stirrett,  Johnston,  Crysdale,  Eddy,  Parham,  Rindal, 
Bristol,  Archibald,  Idsardi,  James,  Buchan,  Tornroos, 
Muirhead,  J.  M.  Anderson,  J.  N.  Anderson  and  Stowe. 
The  only  toast  was  that  of  the  King.  Major  Walkem, 
in  introducing  Mr.  Keith,  gave  a  resume  of  the  Branch 
activities. 

Mr.  Keith  gave  a  long  and  interesting  talk  on  the 
various  present  day  functions  of  The  Institute,  in  the 
course  of  which  policy,  remuneration,  legislation,  and  the 
relationship  of  The  Institute  to  similar  technical  bodies 
were  fully  discussed. 

Mr.  Keith  invited  questions  from  those  present  on 
any  matters  about  which  information  was  desired. 

This  having  been  taken  advantage  of  and  various 
members  having  paid  Jiigh  tribute  to  the  work  being 
accomplished  by  Mr.  Keith,  the  meeting  then  turned 
to  a  lighter  mood. 

Messrs  White  and  Kennedy,  the  oldest  members  of 
The  Institute  present,  gave  racy  reminiscences  of  their 
early  professional  days  which  were  very  much  enjoyed. 

Messrs  Fairhurst  and  Foreman  were  responsible  for 
songs  and  recitations  of  a  high  order.  Several  members 
contributed  anecdotes  both  engineering  and  otherwise 
and  the  meeting  concluded  by  those  present  giving  three 
cheers  accompanied  by  m.usical  honours  for  Mr.  Keith. 


Ori  the  day  of  Mr.  Keith  arrival  in  Vancouver,  the 
Executive  Conmiittee  of  this  Branch  held  an  informal 
luncheon  meeting  for  him  at  the  University  Club. 

Mr.  Keith's  visit  which  had  been  looked  forward  to 
with  keen  anticipation  was  very  helpful  and  the  feeling 
was  generally  expressed  that  these  visits  to  the  West 
might  be  more  frequent  as  they  undoubtedly  bring  the 
Branches  much  closer  to  headquarters. 

* 

p.  O.  Lewis,  M.E.I.C.,  having  resigned  the 
Presidency  of  the  Association  of  Professional  Engineers 
of  the  Province  of  British  Columbia,  the  Council  at 
their  meeting  of  the  5th  March  (under  Section  9,  Sub- 
section (i)  of  the  Engineering  Profession  Act)  elected 
Major  W.  G.  Swan,  M.E.LC,  to  the  Presidency,  and 
J.  A.  M.  Dawson  (chemical  engineer)  to  the  Vice- 
Presidency  (vacant  through  the  election  of  Major  Swan 
to  the  Presidency),  and  F.  W.  Guernsey  (mining 
engineer)  to  the  vacancy  on  the  Council  caused  by  the 
election  of  Mr.  Dawson  to  the  Vice-Presidency. 

At  the  meeting  of  the  Council  held  on  the  9th  March, 
E.  A.  Wheatley  was  appointed  Registrar  and  Secretary 
of  the  Association,  said  appointment  to  take  effect  15th 
of  April  next. 


Calgary  Branch 

Arthur  L.  Ford,  M.E.LC,  Secretary- Treasurer. 

On  Friday  evening,  April  15th,  a  dinner  in  honour  of 
Fraser  S.  Keith  was  given  in  the  ballroom  of  the  Palliser 
Hotel,  at  which  a  large  and  representative  gathering  of 
the  Branch  partook  of  good  food  and  comradeship. 

Gavin  Houston,  M.E.LC,  Chairman  of  the  Branch 
presided  at  the  head  of  the  table  and  outdid  himself  as 
host  and  toastmaster.  The  ice  of  reserve  was  broken 
by  Gilbert  Patrick,  A.M.E.I.C.,  in  some  of  his  humorous 
songs,  by  Alfred  Chapman,  A.M.E.LC,  at  the  piano, 
leading  the  gathering  in  popular  airs,  and  by  several 
members  in  contes  drôles. 

In  a  very  apt  introduction,  the  toastmaster  opened 
the  way  for  Mr.  Keith's  talk  on  the  activities  of  The 
Institute.  Mr.  Keith's  talk  showed  that  our  Secretary 
is  not  only  in  close  touch  with  the  activities  of  the  parent 
Institute,  but  as  well  with  the  aspirations  of  the  individual 
Branches.  He  covered  the  ground  so  thoroughly  that 
little  opening  was  left  for  questioning  him  at  the  con- 
clusion, and  he  left  the  feeling  with  each  member  present 
that  his  visit  had  marked  a  distinct  step  forward  for  the 
Branch  and  for  The  Institute  as  a  whole  in  welding  the 
organization  to  a  common  purpose  with  an  intelligent 
scheme  for  the  betterment  of  the  status  of  the  engineer 
and  for  the  better  interchange  of  knowledge  of  the 
profession. 

Particularly  was  he  able  to  tell  us  of  the  work  of 
the  Policy  Committee  and  Remuneration  Committee 
and  of  special  reasons  why  their  reports  have  not  yet 
been  made  public  officially,  and  he  promised  that  when 
they  become  public,  as  great  a  step  forward  will  be 
expected,  as  when  the  report  of  the  committee  on  society 
affairs  was  brought  in  some  four  years  ago.  That  report 
marked  the  beginning  of  a  period  of  greater  activity  in 
The  Institute  than  had  been  known  in  its  history,  and 
since  that  report  was  brought  in,  the  number  of  active 
members  has  been  multiplied  by  three. 

Mr.  Keith  very  modestly  refrained  from  mentioning 
that  the  period  of  greater  activity  has  been  coincident 
with  his  term  as  Secretary,  and  that  the  life  of  The  Journal 
likewise  coincides. 

In  his  reference  to  The  Journal,  it  was  most  gratifying 
to  hear  that  The  Journal  is  now  paying  its  way. 
United  support  is,  however,  still  needed  to  get  behind 
The  Journal,  and  build  up  its  character  as  a  medium  for 
the  exchange  of  professional  knowledge,  its  circulation, 
and  its  advertising  value. 

Mr.  Keith's  talk  formed  the  basis  of  some  discussion, 
mostly  of  an  order  of  congratulation  for  the  good  work 
he  has  done  and  in  appreciation  of  the  value  his  visit 
has  been  to  the  Branch.  George  Craig,  M.E.LC,  in  his 
inimitable  style  congratulated  The  Institute  on  the 
activities  that  have  resulted  from  Mr.  Keith's  association 
with  it  as  an  active  Secretary,  and  he  also  touched  on  the 
publicity  campaign  of  the  Branch  that  is  getting  away 
to  a  good  start  as  evidenced  by  the  masterly  address 
given  to  the  Board  of  Trade  by  Alex.  Dawson,  M.E.LC 
at  noon.     His  comparison  of  the  wages  paid  to  garbage 
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collectors  as  compared  with  cnKinccrinR  salaries  empha- 
sized tin-  iiird  f<ir  coiKcTtcd  aclioii  to  briiiK  alx)Ut  adequate 
roimiiuT;ili()ii  for  trained  lecliiiical  men. 

HriR.-Gen.  Harold  McDonald,  M.E.I.C.,  responded 
to  a  toast  from  the  Cliair  to  those  present,  and  in  a 
lighter  vein  lie  injected  good  sjiirits  and  an  appreciation 
of  the  pioneer  work  of  tlie  older  memlxTs.  His  eulogies 
of  William  IVarce.  M.K.I.C.,  Alex.  Dawson,  M.E.I.C., 
and  of  Turner  Bone,  M.E.I.C,  were  interspersed  with 
bits  of  wit  and  repartee  of  a  very  light  order.  His 
reference  to  Mr.  Pearce  as  the  dean  of  the  profession 
in  AllxTta  touched  a  responsive  chord  in  the  hearts  of 
all  present,  and  at  the  conclusion  of  Gen.  McDonald's 
remarks  "Mr.  Pearce"  was  heard  from  the  lips  of  the 
gathering.  He  responded  very  fittingly  and  took  ad- 
vantage of  the  occasion  to  put  fonvard  the  need  of  the 
North  Saskatchewan  River  Irrigation  project. 

Mr.  Turner  Bone  spoke  briefly  but  most  efifectively, 
continuing  the  lighter  vein  of  repartee,  and  the  welding 
of  past  engineering  facts  to  the  present. 

R.  A.  Brown,  President  of  the  Alberta  Association 
of  Professional  Engineers  was  present  and  he  presented 
hopes  for  the  continued  good  feeling  of  engineers  for 
each  other,  and  of  the  opportunities  that  exist  for  the 
improvement  of  their  status. 


Thomas  W.  Collinge.  Affiliate  of  the  Calgary  Branch 
•died  in  April,  at  the  age  of  60  years.  He  did  not  practise 
as  an  engineer  in  Canada  and  as  he  had  not  applied 
for  corporate  membership  in  The  histitide,  few  local 
members  knew  this  cheery,  gray  eyed  man  as  a 
structural  engineer  of  notable  experience.  Articled 
to  A.  Handyside  and  Co.  of  Derby  and  London,  he 
■continued  in  their  employ  after  completing  his  appren- 
ticeship, serving  for  man>'  years  in  responsible  positions. 
With  a  large  force  of  draftsmen  under  his  command 
in  the  office  and  an  erecting  force  at  his  command  in 
the  field,  he  designed  and  erected  many  bridges  and 
steel  buildings,  among  which  are  the  following:  Swansea 
steel  bridge;  Montevideo  central  station;  Hotel  Metro- 
pole,  Brighton;  Hotel  Majestic,  Harrogate;  reconstruction 
of  \'ictoria  station.  London;  additions  to  Liverpool  St. 
station,  London;  removal  after  collapse  and  renewal  of 
Charing  Cross  station  roof;  some  30  bascule  bridges; 
pontoon  and  swing  bridges  at  Liverpool  and  Hull  docks; 
buildings  for  Armstrong,  Whitworth  &  Co.;  Savoy 
Hotel,  London,  and  many  others. 

After  32  years  with  the  one  firm,  he  was  left  some- 
what at  loose  ends  when  the  firm  went  into  liquidation 
in  1910.  In  1912  he  moved  to  Calgar\-  and  entered 
the  real  estate  business.  WTien  war  broke  out  and  real 
estate  activity  ended,  he  accepted  a  clerical  position 
with  the  C.P.R.,  there  being  at  the  time  no  demand 
for  structural  engineers. 

Never  knowing  a  day's  illness  until  shortly  before 
his  death  he  had  quite  a  record  as  an  athlete  and  sports- 
man, ha\ing  been  stroke  for  Derwent  rowing  club,  a 
rugby  player  for  Notts  county  and  a  golfer  at  Derby- 
shire Golf  Club. 


Kdmonton  Branch 

r.  C.  Sutherland,  A. M.E.I.C,  Secrelary-Treaturer. 

A  special  meeting  of  the  Edmonton  Branch  Executive 
was  called  Monday,  April  18th,  in  the  MacDonald  Hotel, 
to  meet  the  General  Secretary,  Fraser  S.  Keith.  A  very 
interesting  discussion  lasting  over  three  hours,  took  place, 
covering  the  various  problems  and  activities  of  The 
Institute  and  Branch. 

A  luncheon  of  the  new  Engineering  and  Construction 
Section  of  the  Board  of  Trade  was  held  in  the  MacDonald 
Hotel  on  Tuesday  at  noon.  It  was  appropriate  at  this 
meeting  to  have  Mr.  Keith,  General  Secretary  of  The 
engineering  Institute  of  Canada,  present  and  give  an 
address  on  "The  Engineers'  Place  in  Civilization".  About 
fifty  engineers  and  contractors  were  present,  indicating 
a  live  interest  in  this  section. 

The  general  meeting  and  dinner  of  the  Exlmonton 
Branch  was  held  in  the  King  Edward  Hotel  on  Tuesday 
evening,  April  19th.  Following  the  dinner,  F.  H.  Link, 
geologist  with  the  Imperial  Oil  Co.,  who  was  in  charge 
of  the  party  that  located  their  well  at  Fort  Norman, 
gave  a  very  interesting  illustrated  lecture,  covering  the 
geological  work  in  the  Mackenzie  Valley  Basin  up  to 
the  time  of  their  first  successful  well. 

The  speaker  traced  the  recording  of  oil,  indications 
throughout  the  various  reports  starting  from  the  time 
of  Mackenzie  discovery  down  to  the  present  day  activities, 
showing  the  difficulties  that  had  to  be  overcome  in 
gathering  this  information. 

It  was  worthy  of  note  that  in  the  final  location  of 
their  successful  well,  which  Mr.  Link  made  from  their 
general  geological  map  and  other  detail  information 
gathered  by  them  on  the  ground,  agreed  very  closely 
with  the  proposed  location  decided  upon  previously  and 
independently  by  the  chief  geologist. 

At  the  present  time  much  is  heard  about  the  great 
possibilities  of  the  oil  discoveries  in  the  North  and  of  the 
fortunes  that  are  to  be  made.  Commenting  on  this, 
Mr.  Link  pointed  out  that  there  was  much  still  to  be  done 
in  the  w-ay  of  investigations,  and  probably  many  mistakes 
will  be  made,  and  numbers  of  "Dry"  holes  drilled  before 
definite  conditions  could  be  predicted. 

The  cost  of  this  investigation  would  be  heavy.  Their 
first  well  cost  about  $125,000,  it  taking  from  twelve  to 
sixteen  months  to  get  their  equipment  in.  To  build  a 
railway  would  cost  over  $30,000  per  mile  and  when  one 
realize  that  Fort  Norman  was  only  about  100  miles  from 
the  Arctic  Circle,  one  begins  to  get  an  idea  of  what  it  will 
mean  to  develop  the  Northern  oil  field  in  the  Fort  Norman 
District. 

Following  the  lecture,  the  General  Secretar>-,  Fraser 
S.  Keith,  addressed  the  Branch,  outlining  the  activities 
of  The  Institute.  In  doing  so,  he  referred  to  the  increase 
in  membership  from  1800  in  1918  to  the  present  mem- 
bership of  4500.  However  this  increase  in  nimibers, 
represented  only  a  small  part  of  the  activities  because 
for  every  member  that  took  an  active  part  in  1918,  there 
were  ten  active  members  today.  A  second  great  change 
that  had  taken  place  was  in  the  attitude  of  some  of  the 
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older  members  to  get  together  with  the  younger  mem- 
bers for  the  general  good  of  the  "individual"  in  The 
Institute. 

Mr.  Keith  then  outlined  the  work  that  the  different 
committees  now  have  imder  way  with  special  reference 
to  those  on  "Policy"  and  "Remuneration".  The  Com- 
mittee on  Classification  and  Remimeration  would  submit 
their  report  in  a  short  time,  defining  eight  classes  with  a 
schedule  fixing  fees  for  each  class.  With  this  report 
adopted  by  Council,  it  is  proposed  that  the  Conmiittee 
on  Policy  will  be  asked  to  define  ways  and  means  of 
putting  it  into  effect. 

The  Edmonton  Branch  is  interested  in  the  ultimate 
volution  of  a  body  controlling  Dominion  wide  interests 
of  all  classes,  of  engineers,  and  with  this  in  view,  Mr. 
Keith  was  asked  particularly  as  to  the  attitude  of  the 
E.  I.  C.  in  this  coimection. 


Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer 

At  the  regular  meeting  held  in  the  University 
Buildings  on  7th  April,  1921,  W.  M.  Scott,  M.E.I.C, 
in  the  chair,  a  paper  was  read  by  C.  H.  Attwood, 
A.M.E.I.C.,  on  "Regulation  of  the  Winnipeg  River." 

Mr.  Attwood  dealt  very  fully  with  the  various 
methods  of  estimating  run-off,  measuring  stream  flow 
and  forecasting  what  would  be  the  reliable  minimum 
out-flow  of  a  river  supplied  from  any  watershed.  He 
showed  from  diagrams  and  curves  how  such  results 
obtained  on  the  Winnipeg  River  Watershed  were  worked 
up  and  applied  directly  to  the  Wirmipeg  River. 

The  meeting  was  a  record  attendance  for  the  Branch 
and  a  very  active  discussion  took  place.  The  discus- 
sion dealt  fully  with  the  question  of  the  affect  of  outside 
parties  obtaining  control  of  certain  strategic  points 
on  the  watershed.  It  was  fully  brought  to  the  attention 
of  the  members  the  necessity  of  the  control  of  any  water- 
shed being  in  the  hands  of  a  public  body  and  not  subjected 
to  the  control  of  private  interests.  Many  of  the  speakers 
spoke  highly  of  the  valuable  work  which  had  been  done 
by  the  Water  Power  Branch  of  the  Dominion  Govern- 
ment and  emphasized  the  value  of  these  reports  to 
engineers  dealing  with  water  power  projects  in  Canada. 
One  of  the  speakers  said  that  in  many  years'  experience 
both  in  North  America,  Europe  and  South  America 
he  had  never  foimd  records  which  could  compare  with 
those  compiled  by  the  Water  Power  Branch. 

At  the  conclusion  of  the  meeting  a  hearty  vote  of 
thanks  was  tendered  to  the  speaker  and  the  applause 
with  which  this  was  carried  intimated  the  appreciation 
of  the  members  for  the  excellent  pajjer  presented. 

Among  the  business  done  during  the  evening  was 
the  acceptance  by  the  Branch  of  the  report  of  the  Nomina- 
tion Committee  for  members  for  1921  and  1922  session. 


Border  Cities  Branch 

J.  E.  Porter,  A. M.E.I.C,  Secretary-Treasurer. 

The  regular  meeting  of  the  Border  Cities  Branch  of 
The  Engineering  Institute  of  Canada  was  held  in  the 
Chamber  of  Commerce  on  April  15th.  The  minutes  of 
the  previous  meeting  were  read  and  approved.  A  com- 
munication from  Willis  Chipman,  M.E.I.C,  dealing  with 
objections  which  had  been  raised  at  the  first  reading  of 
the  bill  dealing  with  legislation  for  the  engineering  profes- 
sion was  read.  This  communication  was  referred  to  the 
Executive  Committee.  The  advisability  of  all  members 
of  The  Engineering  Institute  allying  themselves  with  the 
Border  Safety  Council  was  endorsed  by  Chairman  Riddell. 
It  was  moved  by  Allen,  seconded  by  Craig,  that  the 
Secretary  be  instructed  to  write  the  Windsor  city  council 
asking  that  a  member  of  The  Engineering  Institute  be 
appointed  as  one  of  the  additional  representatives  from 
Windsor  on  the  Essex  Border  Utilities  Commission. 

The  paper  for  the  evening  was  read  by  Major  Ander- 
son and  dealt  with  Richibuctu  break  water.  This  paper 
was  prepared  by  Mr.  Stead  of  the  Public  Works  Depart- 
ment of  New  Brunswick  and  was  secured  for  presentation 
to  the  Border  Cities  Branch  through  the  efforts  of  past 
Chairman  Craig.  It  dealt  fully  with  the  investigation 
and  progressive  construction  from  1906  to  the  present 
time.  This  item  of  construction  has  been  a  great  boon 
to  the  fishermen  located  on  the  New  Bnmswick  coast 
which  is  entirely  without  natural  harbours. 

Following  the  reading  of  the  paper,  it  was  discussed 
by  Messrs.  Craig  and  Forbes-Mitchell.  Mr.  Craig 
announced  the  removal  of  the  Public  Works  Department 
offices  to  London  to  take  effect  about  the  first  of  May 
and  this  would  probably  be  the  last  meeting  which  the 
Public  Works  staff  would  be  privileged  to  attend  as 
resident  members  of  the  Border  Cities  Branch.  The  loss 
which  the  Branch  would  sustain  in  the  removal  of  six 
of  its  members  was  nicely  expressed  by  Mr.  Thorn  and 
the  entire  Branch  was  unanimous  in  their  regret  of  their 
departure  on  motion  of  Messrs.  Thorn  and  Newman. 

The  following  members  were  present: — Messrs.  Craig, 
Molitor,  Eastman,  Newman,  Forbes-Mitchell,  Allen, 
Ridell,  Thorn,  Bowman,  Anderson,  Keith  and  Tillson. 

We  were  pleased  to  see  several  visitors  as  well  who 
we  hope  will  shortly  be  active  members. 


Niagara  Peninsula  Branch 

Rex.  P.  Johnson,  A. M.E.I.C,  Secretary-Treasurer. 
G.  R.  Taylor,  A. M.E.I.C,  Branch  News  Editor. 

A  general  meeting  of  the  Branch  was  held  on  April 
7th  at  the  Thorold  Engineer's  Club,  at  which  F.  M. 
Dawson,  A.M.E.I.C.,  research  engineer  of  the  Super 
Cement  Company  gave  a  very  interesting  address  on 
Cement  and  Super  Cement.  The  speaker  gave  a  general 
outline  of  the  process  used  in  the  manufacture  of  cement, 
and  then  paid  particular  attention  to  the  physical  proper- 
ties and  microscopic  analysis  of  cements,  illustrating  his 
remarks  with  nimierous  lantern  slides. 
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The  results  of  a  larjje  nuinlxr  of  tests  on  super 
cement  were  shown  and  compared  to  similar  tests  on 
ordinary  Portland  cement  and  these  tests  seemed  to 
show  that  super-cement  i^rcKluced  a  concrete  K'vinK 
about  !i(X)  His.  jx-r  s(|uare  inch  Rreater  compressive 
strenj^th  than  Portland  cement.  This  was  due  to  the 
more  complete  hydration  of  super  cement  and  the 
speaker  showed  this  by  some  very  interesting  microscopic 
slides.  He  also  gave  data  showing  that  super  cement 
possessed  very  high  water-proofing  qualities.  Mr.  Dawson 
explained  that  suix^r  cement  was  produced  by  the 
addition  of  a  compt^und  to  ordinary  Portland  cement 
during  manufacture,  this  compound  being  the  patent 
of  the  Super  Cement  Company. 

An  interesting  discussion  followed  the  address  and 
it  was  felt  that  super-cement  was  a  material  worth  the 
careful  consideration  of  engineers. 


Toronto  Branch 

H.  A.  Goldman,  A.M.E.I.C,  Secretary-Treasurer. 

March  3l8t. — Pulp  and  Paper  Works — C.  Nelson  Gain 

In  the  absence  of  the  Chairman  and  Vice-Chairman, 
T.  Linsey  Crossley,  A.M.E.I.C,  occupied  the  chair. 

The  meeting  was  addressed  by  C.  Nelson  Gain  of 
the  Don  Valley  Paper  Company,  who  discussed  the 
subject  of  paper  making  and  showed  a  nvmiber  of  in- 
teresting slides  illustrating  the  developments  of  the 
industry  and  showing  the  importance  of  accurate  mechan- 
ical adjustments  in  the  speed  control  of  the  paper  machine. 

An  interesting  discussion  followed,  covering  various 
points  in  the  technology  of  pulp  and  paper  manufacture. 

A  hearty  vote  of  thanks  was  given  to  Mr.  Gain. 
In  replying  Mr.  Gain  extended  an  invitation  to  all  the 
members  desirous  of  visiting  the  paper  mill  on  Saturday 
-      2nd  April. 

■  On  Saturday  afternoon,  2nd  of  April,  several  members 
of  the  Toronto  Branch,  E.I.C.,  visited  the  mill  of  the  Don 

1  Valley  Paper  Co.  in  the  Don  Valley.  Mr.  Gain  conducted 

I  the  party  through  the  mill  and  explained  the  various 

I  operations  in  the  process  of  manufacture  of  paper.  Owing 

■  to  an  accident,  the  mill  was  not  in  operation  that  after- 

■  noon,  but  another  invitation  to  visit  the  mill  when  it  is 

■  in  operation  was  extended  to  the  members. 


April  7th  —  Canals  —  G.  T.  Clark,  A.M.E.I.C. 


G.  T.  Clark,  A.M.E.I.C,  gave  an  address  on  Canals. 
He  outlined  in  a  very  interesting  manner  the  historical 
development  of  the  present  system  of  canals  in  Canada. 
Special  reference  was  made  to  the  proposed  canalization 
of  the  St.  Lawrence  River,  giving  some  of  the  main 
engineering  and  economic  features  of  the  scheme.  This 
lecture  was  illustrated  by  a  series  of  lantern  slides. 


April  I4(h  —The  EnHlnri-r  iitid   the  Contraclor— W.  E.  Uouftlaa, 

A.M.E.I.C. 

W.  K.  Douglas,  A.M.E.I.C,  delivered  an  address  on 
the  relations  between  the  engineer  and  the  contractor. 
He  urged  that  better  co-operation  be  secured  between 
engineer  and  contractor  so  that  work  could  be  done  to 
the  test  advantage  of  those  concerned. 

April  2l8t  —  Code  of  Ethics  and  Election  of  Officers 

At  this  meeting  of  the  Branch,  Prof.  C  R.  Young, 
M.E.I.C,  presided. 

T.  D.  Mylrea,  A.M.E.I.C,  Chairman  of  the  Com- 
mittee on  Ethics,  received  expressions  of  opinion  from  the 
members  of  the  Branch  on  various  phases  of  the  proposed 
code  of  Ethics.  The  form  and  extent  of  detail  to  be 
covered  by  the  code  and  the  desirability  of  having  com- 
pulsory and  penal  clauses  were  discussed. 

The  Committee  will  continue  this  work  and  submit 
their  report  in  due  course. 

Election  of  Officers 

This  was  the  last  day  for  receiving  ballots  for  the 
annual  election  of  officers  and  executive  of  the  Branch. 
The  ballots  were  given  to  E.  T.  Wilkie,  M.E.I.C,  Chair- 
man of  the  Committee  of  Scrutineers,  who  presented  an 
interim  report  on  the  results  later  in  the  evening. 

Results  of  the  ballot  for  Officers  and  Executive  Com- 
mittee of  the  Branch  for  the  ensuing  year  were  as  follows: 


Chairman, 
Vice-Chairman, 
Secretary-Treasurer, 
Executive: 


G.  T.  Clarke,  A.M.E.I.C. 
Wm.  Storrie,  M.E.I.C. 

F.  B.  Goedike,  A.M.E.I.C. 
■  Peter  Gillespie,  M.E.I.C. 

G.  G.  Powell,  M.E.I.C. 
M.  V.  Sauer,  M.E.I.C. 
H.  J.  Lamb,  M.E.I.C. 

J.  M.  Oxlev,  A.M.E.I.C. 
R.  C  Muir,  A.M.E.I.C 


R.  O.  Wynne-Roberts,  M.E.I.C,  Chairman  of  the 
Branch,  who  has  been  confined  to  his  home  thrçugh 
illness  for  the  past  few  weeks,  has  improved  consider- 
ably and  will  resume  his  activities  in  a  short  while. 


Report  of  Social  Service  Committee  of  the  Toronto  Branch 

Thursday,  March  24th,  1921. 

Gentlemen: — 

Yovir  committee  has  held  several  meetings  and  has 
endeavoured  to  survey  its  field.  We  regret  that  employ- 
ment elsewhere  made  it  necessary  for  J.  H.  Bradley, 
A.M.E.I.C,  to  resign  from  this  committee.  R.  G. 
Saunders,  M.E.I.C,  kindly  consented  to  act  in  his  place. 
As  a  principal  in  a  contracting  firm,  he  has  come  into 
contact  with  employment  conditions,  and  taken  an 
interest  in  the  relations  of  employer  and  employee. 
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Taking  advantage  of  power  to  add  to  our  number, 
we  have  been  fortunate  in  obtaining  the  co-operation  of 
Wills  Maclachlan,  M.E.I.C.,  who  will  advise  the  com- 
mittee on  questions  affecting  industrial  relations. 

Social  Service  is  coming  to  be  recognized  as  a  science, 
and  it  should  be.  Its  motives  must  be  based  on  the 
principle  of  the  Good  Samaritan,  but  its  execution  cannot 
be  left  to  sentiment,  unaided  by  a  scientific  approach. 

The  remarks  of  Mr.  Beatty,  Mr.  Munro  Grier  and 
Dr.  Kimball,  at  the  Annual  Banquet  of  the  E.I.C., 
indicate  that  there  is  a  call  for  the  activities  of  engineers 
in  the  public  service,  not  only  as  designers  and  builders 
of  its  physical  structures,  but  as  participants  in  the 
struggle  for  a  better  recognition  of  the  rights  and  possi- 
bilities of  its  human  component. 

Mr.  Beatty  mentioned  the  elimination  of  "slumdom" 
as  part  of  the  work  of  engineers.  This  c-an  best  be  brought 
about  if  the  engineer  has  a  direct  voice  in  the  decision  for 
municipal  activities.  For  that  reason  engineers  should  be 
found  in  city  councils  or  on  boards  of  control. 

Dr.  Kimball  spoke  of  the  entry  of  engineers  into  the 
administrative  departments  of  industry,  yet  we  seldom 
find  the  engineer  named  on  boards  of  arbitration  or 
conciliation,  though  he  is  known  as  a  fair  minded  man 
with  a  balanced  and  judicial  mental  attitude.  Why 
is  this?  It  must  be  because  neither  party  thinks  of  an 
engineer  as  a  fellow  citizen.  He  will  continue  to  think 
this  if  engineers  do  not  get  into  public  affairs. 

There  should  be  co-operation  between  cities,  suburbs 
and  rural  districts.  Engineers  who  are  used  to  taking 
broad  views  could  be  of  great  help  in  this  work  if  they 
were  to  be  found  in  the  governmental  bodies. 

The  commtmity  interest  should  be  recognized  in 
housing.  This  requires  a  broader  view  point  in  the 
individual,  which  the  engineer  could  help  to  instil. 

In  educational  matters  fimdamental  changes  are 
imminent  in  both  primary  and  secondary  stages.  Expres- 
sion gradually  taking  the  place  of  repression  and  efforts 
being  made  to  equalize  opportimity. 

In  every  way  there  is  a  need  to  lift  the  eyes  and 
look  beyond  parochialism,  provincialism,  and  even 
nationalism;  —  few  men  are  better  equipped  for  the 
cosmopolitan  view  than  engineers. 

The  first  report  of  this  committee  will  be  a  brief 
review  of  the  wide  field  of  human  relations  in  general. 
In  future  reports  it  is  hoped  that  special  phases  will 
receive  special  attention,  and  it  may  be  possible  to 
provide  that  several  evenings  in  next  session  be  addressed 
by  leaders  in  the  various  activities  coming  under  review 
by  this  committee. 

It  has  been  arranged  that  each  member  of  the  com- 
mittee read  a  brief  paper  on  one  of  the  subjects  included 
in  the  purview  of  your  committee.    These  are: — 


City  Planning, 

Housing, 

Education, 


by  A.  E.  K.  Bunnell,  A.M.E.I.C. 
by  Geo.  Phelps,  A.M.E.I.C. 
by  J.  H.  Curzon^  A.M.E.I.C. 


Social  Service,  Prof.  J.  A.  Dale,  head  of  the  Social 

Service  Department  of  Toronto 
University  has  very  kindly  con- 
sented to  come  here  and  address 
us  on  this  subject. 

Capital  and  Labour,  by  R.  G.  Saunders,  M.E.I.C. 

Industrial  Relations,  bv  Wills  Maclachlan,  M.E.I.C. 

Politics,  by  T.  L.  Crossley,  A.M.E.I.C. 

These  will  be  read  in  the  order  stated  and  it  is 
requested  that  there  be  no  discussion  vintil  all  are  read. 

Your  committee  regrets  that  the  breadth  of  field 
has  not  permitted  thorough  digestion  of  each  presenta- 
tion, and  while  these  have  been  considered  in  draft  to 
some  extent,  we  -must  consider  them  as  more  or  less  the 
reports  of  sub-committees. 

Realizing  the  importance  of  all  these  subjects  in 
community  and  national  life,  your  committee  recommends 
that  a  committee  of  this  nature  be  one  of  the  regular 
standing  committees  of  the  branch. 

Respectfully  submitted, 
A.  E.  K.  Bunnell, 
j.  h.  curzon, 
Wills  Maclachlan, 
George  Phelps, 
R.  S.  Saunders, 
T.  LiNSEY  Crossley,  Chairvian. 


Abstract  of  Addresses  to  Social  Service  Committee 

City  Planning,  A.  E.  K.  Bunnell,  A.M.E.I.C. 

City  Planning  has  assumed  a  new  importance  during 
the  past  few  years  on  account  of  the  great  flow  citywards. 
It  has  been  learned,  too,  that  good  planning  is  beneficial 
not  only  to  the  general  welfare  of  the  community,  but  to 
the  community's  purse.  Engineers  should  appreciate  the 
problems  of  proper  planning  as  these  are  mainly  engineer- 
ing. In  Toronto,  for  instance,  the  principal  problem  at 
the  present  time  is  to  prevent  haphazard  gro^vth  by  the 
proper  co-ordination  of  street  planning,  location  of  rail- 
ways, street  railways,  etc.  Already  much  important  work 
has  been  done,  but  it  remains  for  the  engineer  to  carry  on 
the  work  of  educating  the  public  to  the  value  of  good 
planning. 

Housing,  Geo.  Phelps,  A.M.E.I.C. 

While  it  is  pleasant  to  allow  individual  freedom,  this 
is  not  always  advisable  in  connection  with  housing 
schemes.  Control  is  necessary  to  prevent  overcrowding, 
to  produce  healthy  living  conditions,  and  to  have  a 
certain  imiformity  of  style.  Attempts  in  this  direction 
have  been  made  in  Toronto,  but  in  one  case  the  houses 
were  crowded,  and  in  the  other  it  was  noted  that  no 
effort  was  made  to  stimulate  the  community  spirit.  In 
this  cormection  it  was  noteworthy  that  before  the 
boundary  fences  were  erected  between  lots  the  com- 
mimity  spirit  was  much  more  in  evidence.  In  housing 
schemes  allowance  should  be  made  not  only  for  play- 
grounds, but  for  community  meeting  places  where  the 
spirit  of  neighbourliness  will  grow  naturally. 
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Kduciitlon,  J.  II.  Curzoi),  A.M.K.l.C. 

There  is  much  to  be  done  to  put  interest  into  primary 
education,  to  make  education  interesting,  to  promote 
independence  of  thought.  To  bring  about  these  results 
the  mercenary  motive  must  not  be  unduly  stressed  and 
high  ideals  should  \ie  taught  at  all  limes.  University 
education  is  weighted  down  with  much  work  in  the  first 
year  that  should  bv  transferred  to  the  last  year  of  high 
school.  If  this  transfer  were  made,  the  university  course 
would  then  be  free  to  expand  from  its  present  special- 
ization. While  this  specialization  is  necessary,  partic- 
ularly for  the  engineer  in  training,  the  course  should  be 
such  as  to  turn  out  a  man  of  general  culture,  and  the 
efforts  of  Canadian  universities  in  this  direction  should 
be  encouraged. 

Industrial  Relations,  Wills  Maclachlan,  M.E.I.C. 

One  of  the  penalties  of  the  increasing  use  of  machinery 
is  the  loss  of  the  personal  touch  in  industry'.  The  day  of 
the  workman  proficient  in  more  than  one  special  phase 
of  work  is  steadily  passing  and  the  apprentice  system  of 
training  is  giving  way  to  the  training  of  the  specialist. 
The  engineer  has  played  an  important  part  in  the  develop- 
ment of  machinen,'.  but  as  yet  has  not  turned  his  full 
attention  to  the  solution  of  physiological  and  psycholo- 
gical problems  connected  with  industry.  A  great  deal 
remains  to  be  done  in  the  development  of  safety  devices, 
improvement  of  lighting,  ventilation  and  working  condi- 
tions generally.  The  engineer  should  also  take  part  in 
bringing  together  labour  and  capital  in  industrial  councils, 
the  first  essential  of  the  councils  being  that  meetings  of  men 
and  management  to  discuss  problems  should  take  place 
regularly. 

Capital  and  Labour,  R.  G.  Saunders,  M.E.I.C. 

The  relations  of  capital  and  labour  are  of  great 
importance  to  the  engineer,  as  upon  the  nature  of  these 
relations  depends  to  a  large  extent  production  for  which 
the  engineer  is  held  responsible.  Conditions  have  im- 
proved greatly  in  the  past  few  years,  due  partly  to  the 
efforts  of  labour  organizations,  and  also  to  the  increased 
recognition  by  employers,  as  a  class,  of  the  necessity  for 
better  working  conditions.  It  must  be  recognized  that 
labour  and  capital  are  mutually  inter-dependent,  and 
that  neither  can  exist  without  the  other.  Thus  while 
capital  must  ever  bear  in  mind  to  give  fair  play  to  labour, 
labour  must  also  do  its  part  in  holding  the  agreements, 
in  recognizing  that  the  strike  should  be  held  only  a 
weapon  of  last  resort,  and  lastly  in  recognizing  that 
labour  is  subject  to  economic  laws  fully  as  much  as  the 
product  of  labour.  The  remedy  for  depression  lies  in 
harmony  between  employer  and  employed,  and  in  in- 
creased production. 

The  Engineer  in  Politics,  T.  L.  Crossley,  A.M.E.I.C. 

An  outstanding  example  of  the  engineer  who  made 
his  mark  on  the  life  of  the  community  at  large  was  Sir 
Sandford  Fleming,  founder  of  the  Royal  Canadian 
Institute,  advocate  of  Parliamentary  reform,  litterateur 
and  citizen.    Fleming  believed  that  engineers  should  not 


mingle  with  politics  in  their  present  debased  condition, 
but  it  is  part  of  the  engineer's  duty  to  see  that  this 
condition  does  not  become  permanent.  The  present 
method  of  representation  is  faulty,  and  it  is  suggested 
that,  in  municipal  affairs  particularly,  representation  by 
fxrcupation  would  produce  better  results.  Whatever  the 
system  it  must  Ix-  such  as  to  make  the  will  of  the  com- 
munity more  vocal,  at  the  same  time  preventing  the 
sacrifice  of  public  interests  to  those  of  private  individuals. 
To  reach  this  end  engineers  must  be  at  home  in  politics. 


Social  Service  Work,   Prof.  J.  A.  Dale 

Professor  J.  A.  Dale,  Head  of  the  Social  Service 
Departmeht,  Toronto  University,  addressed  the  meeting 
briefly,  describing  the  methods  and  programme  of 
activities  of  the  Social  Service  Department,  and  gave 
several  illustrations  from  actual  work  being  done, 
especially  in  connection  with  cases  under  the  super- 
vision of  the  Department,  arising  from  Juvenile  Court 
practice. 

Peterborough  Branch 

R.  L.  Dobbin,  M.E.I.C,  Secretary-Treasurer. 

The  regular  meeting  of  the  Branch  held  on  March 
24th.  was  in  point  of  numbers,  if  in  no  other  respect, 
the  most  successful  of  the  season.  No  less  than  200 
people  were  present,  which  constitutes  a  record  for  the 
Branch. 

The  subject  was  Pulp  and  Paper  manufacture,  and 
the  speaker  P.  P.  Westbye,  M.E.I.C,  general  manager 
of  The  Wm.  Hamilton  Co.  Ltd.  certainly  handled  it  well. 

Five  reels  of  moving  pictures,  detailing  all  parts  of 
the  subject,  were  shown  and  explained  by  the  speaker. 

The  meeting  on  April  14th.  was  addressed  by  A.  C. 
P.  Blanchard,  M.E.I.C,  chief  field  engineer  for  the 
Hydro-Electric  Power  Commission,  on  the  Chippawa 
Development. 

He  described  the  various  construction  methods  in 
use  on  that  great  work,  and  illustrated  his  address  with 
lantern  slides  and  moving  pictures. 

There  was  a  large  attendance  at  the  meeting. 


The  Nominating  Committee  have  made  the  follow- 
ing nominations  for  the  coming  Branch  annual  elections 
on  May  12th. 

Honoranj  Chairman:  R.  H.  Parsons,  M.E.I.C,  city 
engineer. 

Chairman:  P.  L.  Allison,  M.E.I.C,  department 
engineer,  C.  G.  Electric. 

Vice-Chairman:  Jas.  Macintosh,  A.M.E.I.C,  Hydro- 
Electric  Power  Comm. 
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Secretary:  R.  C.  Flitton,  A.M.E.I.C,  William  Hamil- 
ton Co.;  D.  L.  McLaren,  A.M.E.I.C,  Canadian  General 
Electric  Co. 

Treasurer:  A.  B.  Gates,  A.M.E.I.C,  Canadian  General 
Electric  Co.;  Geo.  Perks,  A.M.E.I.C,  assistant  city  engin- 
eer. 

Executive  Committee:  B.  L.  Barnes,  M.E.I.C,  W.  M. 
Cruthers,  A.M.E.I.C,  A.  L.  Dickieson,  A.M.E.I.C,  R.  L. 
Dobbin,  M.E.I.C.  H.  O.  Fisk,  M.E.I.C,  A.  L.  Killally, 
A.M.E.I.C,  G.  R.  Langley,  M.E.I.C,  A.  P.  Millar, 
M.E.I.C,  Allan  Munro,  A.M.E.I.C,  W.  G.  Montgomery, 
A.M.E.I.C,  Jas.  Macintosh,  A.M.E.I.C,  J.  H.  Reid, 
J.E.I.C,  E.  R.  Shirley,  M.E.I.C,  P.  P.  Westbye,  M.E.I.C. 

Election  ballots  are  being  sent  out,  retiimable  at  the 
annual  meeting  on  May  12th.  next. 


Ottawa  Branch 

F.  C.  C.  Lynch,  A.E.I.C.,  Secretary-Treasurer. 

The  meeting  of  the  Branch  held  at  the  Victoria 
Museum  on  April  7th,  was  addressed  by  F.  W.  Jenkins 
of  the  American  Rolling  Mill  Company,  Middletown, 
Ohio.  Mr.  Jenkins  described  the  plant  at  Middletown 
as  being  one  of  unusual  size,  the  production  yearly  being 
from  212,œ0  tons  to  220,000  tons  of  finished  steel.  At 
the  plant  there  are  30  miles  of  track,  11  engines  and  130 
freight  cars  for  plant  service,  and  a  sidelight  on  the  activity 
of  the  plant  was  given  in  the  figures  for  water  consump- 
tion, 5,000,000  gallons  daily.  After  describing  the  open 
hearth  and  rolling  mill  equipment  of  the  company, 
Mr.  Jenkins  described  the  process  of  manufacture  from 
the  receipt  of  the  raw  material,  (pig  iron)  to  the  finished 
sheet. 


Research  was  the  subject  and  Hume  Cronyn  M.P. 
the  speaker  at  the  meeting  of  the  Ottawa  Branch  held 
on  April  14th.  There  was  a  large  attendance  at  this 
meeting  over  which  Lt.-Com.  C  P.  Edwards,  A.M.E.I.C, 
Chairman  of  the  Branch  presided. 

Mr.  Cronyn  ventured  to  draw  a  distinction,  which 
some  failed  to  recognize,  between  pure,  or  fundamental 
science,  and  applied  industrial  science.  He  adopted 
Professor  Huxley's  definition  of  purely  fundamental 
science  as,  a  love  of  knowledge  and  the  joy  of  the  discovery 
of  the  cause  of  things.  Pure  science  discovers;  it  endeav- 
ours to  extend  the  boundaries  of  knowledge.  Applied  or 
industrial  science  is  always  conducted  to  obtain  some 
utilitarian  end.  Pure  science  is  discovered;  applied 
science  utilized. 

Applied  science  was  nothing  but  the  application  of 
pure  science  to  particular  problems.  He  stated  that 
there  was  a  large  element  in  public  opinion  who  believed 
that  universities  were  the  proper  bodies  to  undertake 
industrial  research.  But  the  research  council,  which  was 
cornposed  of  a  majority  of  university  professors,  had 
decided  that  the  university  was  not  the  proper  place  for 
applied  science,  and  this  agreed  with  the  investigations 
also  made  in  England,   and  the  United  States.    The 


universities  had  a  tremendous  part  to  play,  for  without 
them  research  would  die.  They  trained  researchers. 
They  were  man-producing  bodies,  whereas  research 
institutes  wherever  established  were  man-consuming 
concerns.  Their  objects  were  well  known.  Whoever 
could  make  two  blades  of  grass,  or  two  grains  of  com, 
grow  where  only  one  grew  before,  would  deserve  better 
of  mankind  than  the  whole  race  of  politicians  put  together. 
He  reviewed  what  other  countries  had  done  in  regard 
to  applied  science,  and  said  that  in  U.S.A.  apart  from 
what  the  governments  had  done,  the  larger  corporations 
had  devoted  enormous  sums  to  the  work  of  research. 
The  great  Mellon  Institute  was  in  one  sense  a  commercial 
undertaking;  in  another  sense  it  was  not  operated  for 
profit. 

Canada  as  a  whole  had  done  very  little,  said  Mr. 
Cronyn  in  the  way  of  aiding  research,  and  practically 
nothing  in  aiding  industrial  research. 

This  was  not  to  be  wondered  at,  for  the  industries 
of  Canada  were  not  large  or  powerful  enough  to  give 
the  sums  required  for  such  purposes.  The  coimcil  of 
research  was  formed  some  years  ago  to  survey  the  field, 
and  report  what  they  thought  should  be  done,  and 
generally  to  spread  information  and  the  gospel  of  research. 
The  result  of  their  work,  consultations,  and  recommenda- 
tions, was  that  they  thought  Canada  should  have  a 
research  institute  established  under  federal  supervision. 
The  matter  was  referred  to  a  select  committee,  and  the 
finding  of  the  research  coimcil  was  confirmed. 

A  strong  recommendation  was  made  to  the  Govern- 
ment that  a  research  institute  should  be  foimded.  The 
House  of  Commons  approved  it,  members  on  both  sides 
of  the  house  speaking  in  support.  The  fvmctions  of  the 
institute  would  be  to  enable  Canadian  industries  to  solve 
their  problems  to  increase  production,  promote  utilization 
of  waste  products,  and  natural  resources  of  Canada. 
To  them  the  main  object  imdoubtedly  was  the  aiding  of 
native  industries  to  get  a  place  where  there  might  be  a 
rallying  point  at  which  a  body  of  experts  could  advise 
as  helpers  in  solving  their  problems. 

Commander  Edwards,  in  thanking  Mr.  Cronyn  for 
his  address  said  they  recognized  that  with  Canada's 
finances  as  they  were  at  present,  they  had  to  measure 
research  work  in  dollars  and  cents.  It  had  to  justify 
itself. 

He  urged  that  the  council  might  make  comprehensive 
study  of  the  research  activities  of  different  government 
departments  now  existing,  and  that  the  best  results  would 
be  obtained,  not  by  ruthless  transfer  of  those  departments 
to  the  institute,  but  by  co-operation  with  them. 


Apropos  of  the  editorial  in  the  April  Journal  regard- 
ing the  improper  use  of  the  word  "engineer",  attention 
might  be  called  to  the  latest  adaptation  of  the  word  so 
far  as  Ottawa  is  concerned.  Among  other  items  with 
regard  to  recent  additions  to  the  Ottawa  Public  Library, 
as  included  in  a  statement  given  to  the  local  press  by  the 
Librarian,  W.  J.  Sykes,  M.A.,  appears  the  following, — 
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"Mrs.  Christine  Frederick,  hounehold  efficiency 
enuiiKir,  li:is  written  an  excellent  lxx)k  called  House- 
hold lui^ineerinK  or  Scientific  ManaKenient  in  the 
Home.  She  ^ives  the  most  up-to-date  ways  of 
housekeeping;  and  applies  i^rinciples  of  elliciency 
engineering  and  scientific  management  to  the  every- 
day tasks  of  housekeeping." 


C.  G.  Clinc,  A.M.E.I.C,  has  recently  come  to  Ottawa 
to  take  up  special  water  power  work  for  the  Department 
of  the  Interior.  Mr.  Cline  has  for  several  years  been 
district  engineer  of  the  Dominion  Water  Power  Branch 
at  Kamloops,  the  centre  of  the  dry  belt  district  of  British 
Columbia.  He  is  a  recognized  authority  on  hydrometric 
survey  work  under  irrigation  conditions. 


Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer 

On  March  14th  a  very  interesting  paper  on  "World 
Shipbuilding"  was  read  by  the  author,  H.  R.  McClelland, 
A.M.E.I.C,  and  was  followed  by  an  excellent  discussion. 
In  the  discussion  I.  J.  Tait,  A.M.E.I.C,  of  the 
Canadian  Government  Merchant  Marine,  gave  some 
interesting  facts  regarding  the  operation  of  the 
Canadian  fleet.  W.  J.  Alderson  of  Lloyds  Register  of 
Shipping  spoke  on  the  use  of  oil  fuel  and  water  tube 
boilers.  W.  I.  Hay,  of  the  British  Corporation  Registry 
of  Shipping  dealt  with  some  of  the  technical  points  entering 
into  the  design  and  construction  of  ocean  going  vessels. 
A  number  of  questions  were  asked  by  members  and  dealt 
with  by  the  author. 

* 

At  the  regular  meeting  on  March  31st,  the  speaker 
was  Chas.  Desbaillets,  M.E.I.C,  formerly  manager  and 
chief  engineer  of  the  city  of  Sherbrooke,  now  engineer- 
in-charge,  Montreal  Water  Board,  who  dealt  with  Hydro- 
Electric  Plants  and  Public  Utilities  as  a  Main  Factor  in 
the  Development  of  the  City  of  Sherbrooke.  After 
describing  the  hydro-electric  plants  owned  by  the  city 
and  known  as  the  Rock  Forest,  the  City  and  the  Weedon 
Plants,  the  author  gave  an  outline  of  the  possibilities  of 
the  undeveloped  powers  owned  by  the  city  at  Two-Miles 
Falls  and  at  Westbiuy,  and  also  referred  to  the  distribut- 
ing station  and  the  system  of  metering. 

In  the  year  1909,  at  the  commencement  of  operations 
the  assets  of  the  Gas  and  Electricity  Department  of  the 
Corporation  were  $351,000  and  the  liabilities  $252,000, 
the  profit  and  loss  account  being  credited  with  $99,000. 
It  was  decided  that  all  profits  made  by  this  Department 
would  be  deposited  in  the  City's  Treasury  to  pay  for 
addition  to  plant  equipment  and  improvements  after 
having  deducted  from  the  profits  the  necessar>'  amounts 
for  sinking  fund  and  depreciation.  The  result  was  that 
by    1920    the    net    profit    accumulated    amovmted    to 

t  $854,000,00.  It  is  interesting  to  note  from  a  study 
of  the  annual  net  profits  that  notwithstanding  large 
deductions  for  the  payment  of  interest  on  bonds  for  the 
purchase  of  the  Two-Miles  Falls  plant  the  net  profit 
has  well  maintained  its  proportion. 


The  speaker  illustrated  the  efïect  of  the  availability 
and  development  of  hydro-electric  p^jwer  by  stating 
that  in  the  year  1910  when  only  the  City  Plant  was  in 
operation  the  p<jpulation  was  15,(XX)  and  there  were 
ten  factories  employing  450  people.  Today  there  are 
forty-four  factories  employing  over  6,000  people  and 
the  City's  f)opulation  has  passed  the  25,000  mark.  In 
addition  to  the  6,000  horse  power  under  its  own  immediate 
control  about  three  thousand  horse  power  is  delivered 
by  other  companies  namely  the  Shawinigan  Water  & 
Power  and  the  Southern  Canada  Power.  In  this  march 
toward  progress  the  available  electric  power  was  the 
main  factor  and  being  offered  at  a  reasonable  cost  induced 
the  industries  to  locate  in  Sherbrooke. 

Mr.  Desbaillets  pointed  out  that  there  is  an  average 
yearly  income  of  $26,000,000.00  obtained  from  the 
development  of  water  power  in  this  Province  and  at  the 
same  time  there  has  been  spent  for  steam  coal  for  power 
purfMDses  $25,000,000.00  in  a  foreign  country,  and  only 
$400,000.00  for  Canadian  steam  coal.  In  other  words 
we  buy  practically  as  much  steam  power  outside  as  we 
buy  electric  power  from  ourselves  and  yet  we  have 
6,(X)0,000  horse  power  of  undeveloped  water  power 
at  our  disposal. 

The  author  pointed  out  that  it  should  be  the  duty 
of  every  corporation,  company  or  individual  owning  a 
water  power  even  as  small  as  50  horse  power  to  develop 
this  power  and  dispose  of  it  locally  for  the  lighting  of 
village,  farms,  etc.  This  policy  would  relieve  the  larger 
companies  from  the  obligation  to  retail  power  along 
their  large  transmission  lines  necessitating  the  installa- 
tion of  extensive  switching  equipment,  substations,  etc. 
which  are  detrimental  to  the  operation  of  main  lines 
and  which  are  often  the  cause  of  serious  interruptions 
of  large  amounts  of  power  even  to  the  extent  of  tying 
up  a  large  number  of  industrial  concerns  distributed 
over  a  big  territory. 


On  April  7th  an  address  was  given  by  M.  B.  Hastings 
of  the  Winter-Joyner  Company,  of  Toronto,  on  Street 
Lighting.  The  importance  of  this  part  of  civic  improve- 
ment was  made  clear,  and  the  speaker  used  a  number 
of  illustrations  to  advantage.  It  was  stated  that  business 
in  general  reflected  the  merits  or  defects  of  a  city's  lights, 
and  the  speaker  cited  the  example  of  Brantford,  Ont., 
which  suffered  a  severe  business  slump  owing  to  the  failure 
of  the  lighting  system  there  some  time  ago.  The  error 
of  improper  maintenance  was  pointed  out.  It  was  a 
waste  of  public  money  to  allow  the  lighting  system  to 
nm  down,  and  the  policy  of  installing  fixtures  of  good 
quality,  even  if  a  little  more  costly,  was  the  wiser  one. 
Distribution  of  lights  was  an  important  feature  and  was 
often  disregarded.  The  public  was  not  a  good  judge 
of  light,  and  expert  opinion  should  guide  the  installation 
of  a  system  of  illumination.  Well-lighted  streets  were 
a  great  help  to  the  police  in  protecting  lives  and  property, 
and  as  a  safety  first  precaution  did  much  to  prevent 
serious  accidents  on  the  roads. 

The  address  was  followed  by  a  discussion  by  the 
members,  many  of  whom  are  interested  in  municipal 
aff'airs. 
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On  April  14th,  P.  Ackerman  presented  his  paper 
entitled  "Relay  Protective  Features  of  the  Toronto 
Power  Company's  Transmission  and  Distribution 
System,"  which  was  published  in  the  April  issue  of 
The  Journal. 


At  the  close  of  the  address  a  vote  of  thanks  to  Mr. 
Chace  was  moved  by  Alex.  Gray,  M.E.I.C.  and  seconded 
by  R.  B.  Emerson,  of  the  Board  of  Trade.  G.  G. 
Murdoch,  M.E.I.C.,  Chairman  of  the  St.  John  Branch 
presided. 


St.  John  Branch 

Harry  F.  Bennett,  A. M.E.I.C,  Secretary-Treasurer 

A  public  meeting  of  the  St.  John  Branch  was  held 
in  the  Board  of  Trade  Rooms  on  Thursday,  March  31st. 
Invitations  were  extended  to  the  members  of  the  Board 
of  Trade,  the  City  Council,  and  the  Association  of  Building 
and  Construction  Industries,  all  of  whom  were  well 
represented  at  the  meeting. 

W.  G.  Chace,  M.E.I.C,  Vice-President  of  The 
Institute,  and  president  of  the  Canada  Lock  Joint  Pipe 
Co.,  Ltd.,  was  the  speaker,  his  subject  being  "Concrete 
Sewer  and  Water  Pipe  Construction."  An  added  and 
very  interesting  feature  of  the  lecture  was  the  special 
motion  pictures  of  work  performed  by  this  company, 
consisting  of  the  manufacture  and  laying  of  96  inch 
sewer  pipe  and  48  inch  water  pipe  in  the  United  States. 

Mr.  Chace  spoke  of  the  early  water  systems  used 
by  ancient  peoples,  of  their  use  of  free  fîow  methods 
and  also  of  a  form  of  lead  pipe  for  the  carrying  of  water 
under  pressure.  Evidence  of  these  methods  were  brought 
to  light  by  those  who  were  working  in  Eastern  countries, 
and,  in  fact,  some  of  these  ancient  systems  were  being 
used  again. 

In  this  coimtry  the  use  of  reinforced  concrete  pipe 
for  water  supply  was  a  very  recent  idea.  It  was  for 
the  purpose  of  eliminating  the  disadvantages  of  cast 
iron  and  wood  stave  pipe  that  his  company  had  invest- 
igated and  developed  the  lock  joint  reinforced  concrete 
pipe  which  they  had  manufactured  in  large  sizes.  Their 
system  of  manufacture,  as  shown  by  the  pictures,  insured 
durability  and  the  patented  joint  gave  ample  room  for 
expansion,  or  allowed  for  any  slight  settlement  which 
might  occur. 

The  pictures  showed  in  detail  the  manufacture  of 
48  inch  pipe,  the  fabrication  of  the  reinforcement,  the 
placing  of  the  forms  and  the  pouring  of  the  concrete. 
Further  pictures  showed  the  finished  pipe,  its  transporta- 
tion, the  site,  and  method  used  in  connecting  the  pipe 
up  in  the  trench.  The  labour  saving  devices  in  use 
bjf  the  company  were  credited  to  Mr.  Nichols,  general 
manager. 

This  company  is  undertaking  the  construction  of 
a  36  inch  main  from  Spruce  Lake  to  West  St.  John. 
Part  of  the  pipe  has  been  cast  and  is  ready  for  laying. 
The  lock  joint  device  consists  of  a  spigot  and  bell  with 
a  lead  pipe  gasket  in  which  is  packed  a  filler  of  wicking. 
The  pipe  is  forced  together  under  considerable  pressure, 
the  lead  pipe  fitting  a  groove  in  both  the  bell  and  spigot. 
Work  has  been  started  again  and  it  is  the  intention 
to  lay  the  pipe  as  soon  as  conditions  permit. 


The  contract  for  clearing  and  grubbing  the  right 
of  way,  and  constructing  the  footings  for  the  towers  for 
the  transmission  line  from  the  Musquash  Power  Develop- 
ment plant  to  the  sub-station  at  Fairville,  near  St.  John, 
has  been  awarded  to  the  Maritime  Construction  Company, 
the  distance  is  approximately  13  miles. 


Concrete  in  Sea  Water 

In  an  effort  to  arrive  at  a  definite  conclusion  as  to 
the  requirements  of  a  concrete  which  will  be  permanent 
in  the  sea  water  of  the  North  Atlantic  coast  of  Canada, 
extensive  tests  have  been  carried  on  by  the  Dominion 
Public  Works  Department  in  St.  John  Harbour  imder 
Alex.  Gray,  M.E.I.C,  with  A.  G.  Tapley,  A.M.E.I.C, 
in  direct  charge  of  the  work. 

At  a  meeting  of  the  St.  John  Branch,  held  on  April 
21st,  Mr.  Tapley  reported  on  the  method  of  making  the 
test  blocks  and  their  condition  after  being  in  the  water 
during  one  winter.  His  report  was  fully  illustrated  by 
lantern  slides  of  various  concrete  structures  around  St. 
John  Harbour  and  "close  up"  views  of  the  test  blocks. 

The  object  of  these  tests  is  "to  determine  the  action 
of  sea  water  on  concrete  specimens  of  wet  and  dry  con- 
sistencies, of  various  proportions  of  ingredients  and  of 
different  brands  of  cements,  as  well  as  the  effect  of  fresh 
and  salt  water  aggregates".  Seventy-six  blocks  were 
made,  twelve  inches  by  fourteen  inches  in  cross  section 
and  six  feet  long.  These  specimens  were  immersed  in 
sea  water  in  a  place  and  at  the  elevations  where  they 
are  subject  to  the  same  conditions  as  the  dock  walls  of 
the  harbour.  The  period  of  setting  before  placing  in  the 
water  varied  in  the  different  specimens.  Smaller  cubes 
were  also  made  and  placed  with  the  test  blocks  to  allow 
of  tensile  and  crushing  tests  at  any  time. 

The  cement  used  was  of  two  brands,  Canada  Portland 
Cement  and  Super  Cement.  Sand  was  used  from  Lake 
Utopia,  near  St.  George,  N.B.,  and  Negro  Point.  Some 
of  the  blocks  were  hand  mixed  and  some  machine  mixed. 
An  accurate  record  of  the  ingredients,  mixing  and  curing 
was  kept.  A  brass  wire  was  embedded  in  each  specimen 
and  to  this  wire  was  attached  a  lead  tag  on  which  the 
specimen  number  and  the  mixture  are  stamped.  All 
cement  used  has  been  tested  at  the  testing  laboratory  for 
testing  materials  at  the  Department  of  Public  Works, 
Ottawa. 

While  the  time  in  which  these  blocks  have  been  in 
the  water  is  short,  many  of  them  have  already  shown 
signs  of  deterioration.  This  is  especially  true  of  those 
which  were  allowed  to  set  in  air  for  long  periods.    The 
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blocks  whidi  wore  placed  while  Krccn,  arc  apparently  in 
Ix'tter  condilioi».  Tlu"  super  cement,  Kenerally,  shows 
more  rapid  deterioration  than  Uie  porlland. 

At  the  present  stage  of  the  exix>riments,  Mr.  Tapley 
advances  the  following  conclusions: — 

That  the  concrete  exposed  to  alternate  periods  of 
immersion  in  sea  water  and  exposure  to  air,  is  deteriorat- 
ing most  rapidly. 

That  concrete  placed  in  sea  water  should  have  creosot- 
ed,  watertight  forms  which  remain  on  the  work. 

That  the  deterioration  at  construction  joints  is  very 
marked. 

That  the  blendinc;  of  sands  was  more  important  than 
specifying  that  it  should  be  clean,  sharp  and  coarse. 

The  pictures  shown  were  excellent.  They  showed 
concrete  in  St.  John  Harbour  placed  at  various  periods 
up  to  sixteen  years  ago,  some  of  the  older  works  being 
in  better  condition  than  the  more  recent. 

At  the  conclusion  of  the  paper  a  general  discussion 
took  place.  F.  G.  Goodspeed,  M.E.I.C,  in  moving  a 
vote  of  thanks  to  the  speaker  dwelt  on  the  fact  that 
these  tests  were  spoiling  some  of  the  pet  theories  which 
had  been  advanced.  At  the  same  time  there  were  works 
on  the  coast  of  the  Maritime  Provinces  where  concrete 
was  standing  up  and  he  hoped  these  experiments  would 
be  continued  in  order  that  we  might  learn  the  secret 
of  permanent  construction. 

The  thanks  of  the  Branch  was  also  extended  to  Mr. 
Gray,  through  whose  efforts  these  tests  were  made 
possible. 


Moncton  Branch 

M.  J.  Murphy,  A. M.E.I.C,  Secretary-Treasurer. 

The  Moncton  Branch  of  The  Engineering  Institute  of 
Canada  held  its  monthly  supper  meeting  in  the  Y.M.C.A. 
building.  An  excellent  repast  was  served  by  the  Ladies 
Auxiliary  of  the  Y.M.C.A. 

After  supper  interesting  and  instructive  addresses 
were  delivered  by  J.  D.  McBeath,  M.E.I.C.,  asst.  city 
engineer  and  R.  G.  Gage,  M.E.I.C,  signal  and  electrical 
engineer  of  Canadian  National  Railways. 

Mr.  McBeath  spoke  first  and  his  subject  dealt  with 
street  cleaning  and  the  problems  confronting  city  author- 
ities to-day,  in  its  relation  to  the  wear  and  tear  on  paved 
streets.  Mr.  McBeath  brought  to  light  some  very 
interesting  points  in  connection  with  street  cleaning. 


In  addition  to  the  above  addresses,  the  members 
were  entertained  to  two  musical  numbt-rs  rendered  by 
Messrs.  Jas.  Whitelaw,  A. M.E.I.C,  and  F.  S.  Wilkins. 
Both  of  these  gentlemen  sang  with  their  customary 
taste  and  expression  and  were  called  on  for  encores. 
Major  W.  A.  McKee  presided  at  the  piano  in  his  usual 

eflicient  manner. 

* 

The  regular  monthly  meeting  was  held  in  the  City 
Hall  on  Thursday  evening,  April  7th,  when  W.  G.  Chace, 
M.E.I.C,  Vice-President  of  The  Engineering  Institute  of 
Canada  and  president  of  the  Lock  joint  Pipe  Company 
Ltd.,  gave  an  interesting  and  highly  instructive  address 
on  "The  Manufacture  and  Application  of  Reinforced 
Concrete  Pipe  to  Municipal  Services".  Mr.  Chace 
illustrated  his  lecture  with  moving  pictures.  The  speaker 
was  formerly  engineer  in  charge  of  the  Greater  Winnipeg 
Water  Supply  and  is  at  present  installing  four  miles  of 
36  inch  pipe  for  the  City  of  St.  John,  N.B.  Mr.  Chace 
discussed  the  advantages  of  reinforced  concrete  pipe  over 
wood  stave  pipe  for  the  larger  sizes  and  described  in 
detail  the  two  joints  used  in  connecting  the  separate 
lengths  of  pipe,  viz:  the  corrugated  copper  band,  and 
the  lead  pipe  gasket  joint. 

The  proportioning  of  the  concrete,  he  said,  was 
determined  from  tests  of  the  aggregate  to  ensure  maximum 
density.  He  pointed  out  that  the  concrete  was  more  than 
ample  to  withstand  crushing  by  the  backfill  when  the  pipe 
was  empty  and  that  the  importance  of  securing  water- 
proofness  warranted  the  addition,  in  some  cases,  of  a 
small  percentage  of  finely  puddled  clay.  Also,  a  mixture 
slightly  wetter  than  would  secure  maximum  strength, 
was  used  in  order  to  guard  against  separation  of  the 
aggregate  during  pouring. 

The  pictures  showed  in  detail  the  setting  up  of  the 
reinforcement,  and  forms,  transporting  materials,  rnixing 
and  placing  of  the  concrete,  curing  and  finishing  the 
product.  Other  pictures  showed  the  work  of  transport- 
ing the  pipe  from  the  manufacturing  yard,  excavating 
and  laying.  The  speaker  described  the  pictures  as  they 
came  on  the  screen,  so  that,  altogether  a  very  compre- 
hensive understanding  of  the  work  was  obtained. 

At  the  close  of  the  lecture,  the  meeting  was  throw^n 
open  to  questions  and  several  of  the  members  present 
asked  questions  regarding  the  durability  of  reinforced 
concrete  pipe.  The  speaker  replied  to  all  questions  in  a 
lengthy  manner  and  gave  much  valuable  information  to 
his  audience. 

A  hearty  vote  of  thanks  was  tendered  Mr.  Chace, 
moved  by  J.  A.  Ellis,  seconded  by  H.  J.  Crudge, 
A.M.E.I.C 

In  extending  the  vote  of  thanks,  J.  D.  McBeath, 
Chairman  of  the  meeting  invited  the  speaker  to  address 
the  Branch  again  at  a  later  date,  should  it  be  possible 
for  him  to  do  so,  as  Mr.  McBeath  pointed  out  it  was 
felt  that  the  engineers  present  had  gained  much  valuable 
knowledge. 

Mr.  Chace,  in  reply,  stated  he  would  be  pleased  to 
speak  before  Moncton  Branch  and  impart  any  informa- 
tion which  might  be  of  benefit  to  them. 
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Preliminary   Notice 

of  Application*  (or  Admission  and  for  Transfer 


19th  April  1921 

The  By-laws  now  provide  that  the  Council  of  the  Institute  shall 
approve,  cliuuifv  nnd  elect  candidates  to  ineiiihersliip  and  transfer 
(rum  cue  Kriido  of  nioinberHliip  to  a  higher. 

It  is  also  provideil  that  there  shall  be  issued  to  all  corporate  members 
a  list  of  the  now  applicant.')  for  aduiission  and  for  transfer,  containing 
a  concise  statouicnt  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefully  the  list 
«ubmitted  herewith  and  to  report  promptly  to  Secretary  any  facts 
which  may  afTect  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  meml)er  is  s[)ecially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledge  facta  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
May.  1921. 

Frasbr  S.  Kbitb,  Secretary. 

*Tbe  profeflsional  requirements  are  aB  follows: — 

Every  canaidate  for  election  aa  MEMBER  must  be  at  leaat  thirty  year*  of  ace, 
And  rouJt  have  been  engaced  ia  some  branch  of  engineering  for  at  leaat  twelve  years, 
which  period  may  include  apprenticeahip  or^  pupilage  in  a  qualified  engineer'*  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  yean 
«D  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  leaat 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
-for  at  least  six  years,  which  period  may  include  apprenticeahip  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognised  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibiUtyi  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognised 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
i  n  one  of  the  following  branches  at  bis  option  Railway,  Municipal,  Hydraulic,  Mechan- 
ical, Mining,  or  Electrical  Engineering. 

'This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  poaitioo  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
«ge,  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
Tms  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  canaidate 
is  a  graduate  of  some  school  of  engineering  recogniied  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognised 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
«hall  be  required  to  pass  an  examination  in  the  following  subjects  Geography,  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSO(^IATE  shall  be  one  who  by  his  pursuits 
«eientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
io  ths  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

BALL— WILLIAM  SPENCER,  of  Toronto.  Ont.  Born  at  Liverpool.  England, 
Sept.  17th.  1885;  Educ.  1st  class  British  Board  of  Trade.  1910.  Ist  class  cert.. 
Ontario.  1st  class  cert..  Sask. ;  5  years  ap'ticeship.  David  Rollo  &  Sons,  shipbldrs. 
and  engrs.,  Liverpool;  1906-10.  junior  engr..  C. PR  O.S.  mail  steamers:  1910-13, 
senior  engr.,  EUerman  &  Houston  Lines  of  steamers;  191.'î-14,  in  charge  of  install'n 
of  new  machinery,  power  house,  Saskatoon;  1914-19.  overseas;  1919-20,  boiler  and 
engine  design.  Dominion  Shipbldg.  Co  .  Toronto;  May  1920  to  date,  chief  engr.. 
Lever  Bros.  Ltd.,  Toronto. 

References:  G.  O.  Thorn,  J.  R.  Montague,  J.  J.  Traill,  W.  Harland,  C.  J.  Mac- 
kentie,  A.  G.  Hill. 


BEETHAM— HUGH  STANLEY,  of  Dauphin,  Man  Born  at  I.ee<l«.  England, 
July  Illh.  IMH3;  Ivlue  .  2  yenp»  counM».  Lrinl»  ITniv-  Board  of  F>lu«-i\ti'»n.  I./>ndon. 
England,  certificat''"  for  Ai^idicl  .Mi'chunics.  inach.  constrn.  an'l  drawing  h'-at  «*ngiii#Ti; 
.'1  ycftrH  ap'tirr'Mhip  ni.ichiniiit  work;  1  vear  2  rnt»  .  asst.  engr..  dftnign.  dfting  éc  engine 
tenting;  .1  years,  im'it.  to  nicch.  engr..  aluo  in  charge  of  s*^rtion  of  drawing  office.  British 
WcetinghoUHc  Kh-rtric  &  Mfg.  Co.  Ltd  .  .Manchester.  England;  2  years  it  n\<m  .  with 
I.C.H..  London,  Knglnnd,  personally  reeponiiblo  to  chief  engr  .  for  t'-xlbooks  on 
valve  gears  etc.;  H  mon.  with  Vickers  Ltd..  Barrow-in.Kiirnees.  England;  1  yenrlO 
nios.,  with  Jns.  Ballantyne  Co.  Ltd..  Winnipeg,  in  charge  of  instull'n  of  nt/..arn  heating 
plants  etc.;  6  mos.,  asst.  to  chief  entjr..  Olympia  Hotel  Co.  Ltd..  Winnipeg;  10  mos. 
with  Stron(ï-Scott  Mfg.  Co.,  Winnipeg;  I91fH7,  chief  shop  insp'r..  4 />.  howitxer 
shells.  Manitoba  Bridge  A  Iron  Works  \M\.,  Winnipeg;  2  years  with  the  Many  Mining 
Co.  .Shiat  Lake.  The  Pas.  Man.;  May  1919  to  date,  shop  supt..  J.  R.  Eagle  I>ancl 
Clearing  &  Machinery  Co.,  Dauphin,  Man. 

References:  T.  R.  Deacon,  H.  A.  Mackay,  H.  Sprenger.  T.  T.  Wilson.  R.  C. 
Robinson,  T.  W.  Clarke,  D.  Smith. 

BLAIR— ROBERT  THOMSON,  of  Ottawa,  Ont.  Born  at  Glasgow,  Scotland. 
Sept.  1.3th.  1884;  Educ,  CE.  course.  Royal  Technical  College,  Glasgow,  190B-11. 
1919  f3  mos.).  course  in  munie,  cngr'g..  London  Univ.;  1904-09,  insp'r  of  works  on 
constrn.,  Bengal  à  North  Western  RIy.,  India;  1911-13,  rodman  and  topog'r.  on 
prelim,  and  location  surveys.  G.T.P.  Rly  ;  1913-14.  instr'man  on  bridge  constrn., 
G.T.P.:  1914-15.  instr'man  on  constrn..  Pacific  Great  Eastern  Rly.;  1915-19,  over- 
seas, Lieut-,  (Jan.  Engrs.;  June  1920  to  date,  junior  engr-,  drainage  divn.,  reclam. 
service,  Dept.  of  the  Interior.  Ottawa. 

References:  J.  S.  Tempest,  G.  F.  Richan,  G.  F.  Horsey,  W.  C.  Warren.  H.  R. 
Cram,  C.  K.  Brown. 

BURGESS — JAMES  ROY,  of  Toronto,  Ont.  Bom  at  Havelock.  Ont.,  April 
19th,  1892;  Educ.  B.A.Sc,  Univ.  of  Toronto,  1910;  1911-12.  mill  wright.  Lake 
Superior  Pulp  &  Paper  Co.,  Sault  Ste  Marie.  Ont.;  1912  '.Sept -Nov.).  insp'r,  steel 
rails,  Algoma  Steel  Corpn.,  Sault  Ste  Marie.  Ont.;  1912-13.  mech.  dftsman.,  gas 
engine  design,  .\lberga  Gas  Engine  Co..  Buffalo.  N.Y.;  1915  (Feb-Sept).  munitions 
inspr.;  1915-16.  heat  treatment  engr.  and  gen'l.  mtce..  A.  Thompson  Tool  Co..  Wood- 
stock, Ont.;  1917  (.\ug.-Dec),  and  Jan.  1919  to  Feb.  1920.  travelling  install'n  expert. 
Eastern  Ontario  for  Sharpies  Separator.  Co..  Toronto;  June  1920  to  date,  mech. 
supt.,  Staunton's  Ltd.,  Toronto.  Full  charge  of  mtce.  plant,  including  steam  electric 
plant,  etc. 

References:  O  D.  Dean,  J.  M.  Gibson,  W.  P.  Dobson,  M.  B.  Watson,  T.  R. 
Loudon,  R.  L.  Dobbin. 

CAGEORGE — NICHOLAS,  of  Lachine.  Que.  Born  at  Athens.  Greece.  Mar. 
20th.  1SS6;  Educ,  Varvakis  College,  1904;  1908-09,  tool  dftsman..  Bresnaham  Shoe 
Mach.  Co.,  Lynn,  Mass.;  1909-11,  tool  dftsman,  Montreal  Locomotive  Works, 
Montreal;  1911-12,  shop  engr.  in  charge  of  constrn..  Warden  King  Ltd..  Montreal; 
1912-14,  struct'l  dftsman..  National  Bridge  Co.  Ltd.,  Montreal;  1914-20.  checker 
in  struct'l  drawing  office,  and  from  June  1920  to  date.  asst.  engr.  in  charge  of  a  squad 
of  struct'l  drawing  office.  Dominion  Bridge  Co.,  Lachine. 

•  References:  W.  C.  Thomson,  P.  P.  Shearwood,  D.  C.  Tennant.  A.  Peden,  D.  O. 
Wing. 

CAILLOUX— LOUIS,  of  Montreal,  Que.  Born  at  Larochelle,  France.  May 
7th.  1S97;  Educ.  Passed  exam,  for  entrance  to  Poljrtechnic  School,  1914;  1912-18, 
gen.  engr'g  works  for  F.  C.  Laberge,  CE.;  1919  to  date,  gen.  mech.  engr  g.  for  A. 
Lamontagne,  C.E.,  Montreal. 

References:  F.  C.  Laberge,  J.  Duchastel,  C.  C.  Leiuau,  L.  E.  F.  Fusey,  F.  E.  V. 
Dowd. 

CAMPBELL— ELLIOTT  STIRLING,  of  HaUfax.  N.S.  Born  at  Moncton, 
N  B.,  Sept.  25th.  1897;  Educ.  2  years  engr'g.,  Dalhousie  Univ.  5  years  night  classes. 
NS.  Tech.  (3oll.;  1917.  rodman  and  dftsman.  on  city  survey.  .Mso  dftsman^.  rlys. 
divn  ,  Halifax  Ocean  Terminals;  1918.  Can.  Engrs.;  1919,  asst.  on  constrn..  Halifax 
Power  Co.;  1920  to  date.  res.  engr.,  and  at  present  dftsman,  Prov.  Highways  Board 
of  N.S. 

References:  W.  A.  Hendrv.  J.  W.  Roland,  R.  C.  Moore.  D.  S.  Wickwire,  R.  W. 
McColough,  R.  L.  Nixon,  R."  McCoU. 

ERIKSEN— ERIK,  of  Toronto.  Ont.  Bom  at  Lellchammer.  Norway,  Dec. 
19th,  1883;  Educ,  Civil  Engr.,  Trondhjem  Univ..  Norway.  1905;  1905-06.  dftsman, 
Necia  Iron  Work.s,  Brooklyn,  New  York;  1906-09.  dftsman,  struct  1  steel  detailing 
dept.,  American  Bridge  Co.  and  Berlin  Constrn.  Co.,  Conn.,  U.S.A.;  1909-11,  dits- 
man  and  office  engr..  Nor.  Pacific  Rly.  in  North  Dakota  on  2^0  miles  of  constrn. 
work;  1911-13.  dftsman  and  office  engr.  on  constrn.  with  C.N.R.  at  Nipigon.  unt. 
Also  rodman  and  bridge  insp'r;  1913-14.  res.  engr..  in  charge  of  constrn..  etc.  C.N. K., 
Simcoe,  Ont.;  191.=i.  dftsman  and  office  engr..  C.P.R.  constrn.;  19I?:Vi  dftsman, 
CNR  Toronto;  1917-20,  chief  dftsman  and  desigmng  bridge  engr.,  C-^N.K.  tastem 
Lines.  Toronto.  At  present  struct'l  dftsman,  bridge  dept.,  C.N.R.  Eastern  Lines, 
Toronto. 


References;  A.  F.  Stewart,  H.  T.  Haien,  J.  C.  N. 
R.  Ferguson. 


B.  ICrumm,  J.  R.  Mackeniie, 
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FAIRLIE— WILLIAM  ALEXANDER,  of  Toronto, Ont.  Born  at  Lansdowne,  Ont., 
Feb.  17th,  1S92:  Educ,  B.Sc.  Queen's  Univ.,  191.3;  1909  (May-Oct.)  ,rodman,  C.P.R., 
mtce.  dept.,  Toronto;  1910  (May-Oct.).  timekpr.  and  asst.  supt.,  Murait  &  Co., 
contractors  for  H.E.P.C.  transmission  line;  191)  (May-Oct.),  transitman,  Toronto 
hydro-€lectric  system;  1912  (May-June),  transitman,  C.P.R.  mtce.  dcpt.,  Toronto; 
1912  (June-Oct.),  instr'man.,  N.T.C.Rly.;  1913  (May-Dec),  asst.  engr..  Sir  John 
Jaclcson  Ltd.,  on  power  sur\'ey  at  Rocky  Rapids,  Saak.  River;  19H,  partner,  Mor- 
rison A  Fairlie,  Contractors  and  Enprs.,  Edmonton,  Alta.  ;  1916-16,  in  charpe  of 
constrn.  cyanide  plant  at  Cobalt  Reduction  Co.,  Cobalt,  later  on  engr'R.  staflf  of 
above  company;  1916-19,  overseas,  Lieut.,  R.N.V.R.  Auxiliary  Patrol;  1919  (May- 
Aug.),  engr.  for  Jas.  O.  He\'worth,  Chicago,  contractors  for  reinforced  concrete 
viaduct;  1919-20,  mgr..  The  Building  &  Constrn.  Co.,  Akron,  Ohio,  complete  charge 
and  general  constrn.  work;  Aug.  1920  to  date,  engr.  in  rly.  dept.,  H.E.P.C.  of  Ontario. 

References:  E.  T.  Agate,  W.  L.  Malcolm,  K.  Weatherbe,  A.  H.  Greenlees,  H. 
Wykes. 


KILPIN— NOEL  LEGH  SANGSTER.  of  Montreal,  Que.  Born  at  London, 
England,  Dec.  19th,  1892;  3rd  year  student,  McGill  Univ.,  session  1914-15;  1910 
(June-Sept),  on  rly.  survey,  C.P.R. ;  1910-11,  tracer.  Structural  Steel  Co.;  1912-13, 
asst.  dftsman.  and  rodman  on  location  sur%'ey,  C.P.R.;  1913  (May-Sept.),  dftsman. 
on  location  survey,  Lake  Superior  Divn.,  C.P.R.;  1914  (May-Sept.)  and  1915  (May- 
Aug.),  dftsman.  and  outside  superv'ision  of  concrete  pile  driving  for  Ambursen  Hy- 
draulic Constrb.  Co.  and  Raymond  Concrete  Pile  Co.,  Montreal;  1915-16,  chemicaT 
and  physical  testing  and  inspection  work  for  Robt.  W.  Hunt  Co.,  Montreal;  4  mos. 
1916,  chem.  testing,  Curtiss  &  Harvey  Co.,  Dragon.  Que.;  1916-17,  dftsman.,  engr'g. 
dept.,  Ross  &  Macdonald,  Arch'ts.,  Montreal;  1917-19,  R.F.C.  &  R.A.F.  as  tech. 
officer  in  England;  1919-20,  asst.  mech.  engr.,  Ames  Holden  McCready  Co.,  on 
erection  of  new  factory,  etc.;  Aug.  1920  to  date.  mech.  dftfiman.,  Steel  Company 
of  Canada,  Ltd. 


References:  J.  B.  Porter,  H. 
H.   M.  Jaquays. 


M.  MacKay,  E.  C.  Kirkpatrick,  J.  L.  Busfield, 


FISHER— RICHARD  JAMES,  of  Sydney,  N.S.  Born  at  West  Bromwich, 
England,  Sept.  30th,  1881;  Educ,  Universities  of  ShefBeld  and  Birmingham,  England; 
1902-06,  ap'tice.  Providence  Engine  Works,  dftsman.,  J.  S.  Roberts.  Engrs.,  West 
Bromwich;  1906-10,  dftsman.  and  field  work,  Cflmmcl  Land  &  Co.,  Sheffield.  Designer, 
J.  Summers  &  Sons.  Rolling  Mills,  Chester,  England;  1910-17,  in  charge  of  all  drawing 
ofBce  work  for  blast  furnace  dept..  Dominion  Iron  &  Steel  Co.,  .Sydney,  N.S.  Also 
design  of  merchant  mill  in  1915;  1917  (Apr.-Oct.l,  special  open  hearth  work  for 
Armstrong  Whitworth,  Longueuil,  Que.;  Nov.  1917,  in  charge  of  all  engr'g.  work 
in  connection  with  blast  furnace  dept..  Dominion  Iron  &  Steel  Co  .  and  from  Dec 
1918  to  date,  chief  dftsman  for  same  company. 

References:  D.  H.  McDougall,  G.  D.  Macdougall,  C.  M.  Odell,  A.  W.  McMaster, 
H.  Longley,  D.  F.  Maclsaac. 


GOODWIN— EDWARD  MANSEL  CAREY,  of  Temiskaming,  Que.  Born 
at  Baie  Verte,  N.B.,  May  8th,  1894;  Educ,  2  years  Applied  Science.  Univ.  of  Toronto, 
1913  and  1919;  1912  (summer),  rodman  on  constrn..  (Quebec  &  Saguenav  Rly.; 
1914-19,  overseas.,  Lieut.,  C.M.M.G.  Bridge;  1919  (summer),  leveller.  N.S.  Highway 
Board;  Sept.  1920  to  date,  instr'man  Riordon  (jo.  Ltd..  mill  constrn.  and  hydro- 
electric development. 

References:  G.  L.  Freeman,  E.  S.  M.  Lovelace,  H.  T.  Routly,  J.  E.  Pringle, 
A.  L.  Chimmings,  C.  G.  J.  Luck. 


HAY — WILLIAM  IRVINE,  of  Montreal.  Que.  Born  at  Slamannan.  Scotland. 
June  4th,  1888;  Educ.  1902-09.  Glasgow  &  West  of  Scotland  Tech.  College;  1902-08. 
ap  tioeship  with  The  Fairfield  Shipbldg.  &  Engr'g.  Co.  Ltd..  Govan,  Scotland;  1909. 
on  the  Technical  Staff  of  the  British  Corpn.  for  the  Survey  &  Registry  of  Shipping, 
design  and  constrn.  of  steel  ships,  etc.;  1914-17.  design  and  constrn.  of  war  and 
merchant  vessels  for  the  British  Admiralty  and  British  Ministry  of  Shipping;  1917-21, 
design  and  constrn.  of  vessels  built  in  Canada  for  Imperial  Munitions  Board  and 
Can.  Govt.  Dept.  of  Marine;  At  present  principal  surveyor.  The  British  Corpn.  for 
the  Survey  and  Registry  of  Shipping. 


References: 
F.  A.  CJombc. 


J.  T.  Farmer.  I.  J.  Tait.  N.  E.  McClelland,  H.  R.  McClelland, 


HUGHSON— WILLIAM  ROOKER.  of  Kingston,  Ont.  Born  at  Inverary,  Ont., 
(3ct.  7th,  1892;  Educ.  B.A.  1913.  B.Sc.  1917,  Queen's  Univ.;  1917-19.  overseas;  1919 
(May-Nov.),  field  asst.,  Geol.  Survey  of  Canada;  1920  (Feb.-Apr.).  designing  dftsman. 
mill  constrn..  Geo.  H.  Gillespie  &  Co.  Ltd..  Madoc.  Ont.;  1920  (Apr.-Dec).  topog'l 
dftsman,  H.E.P.C,  Morrisburg;  Dec.  1920  to  date,  computer  for  the  H.E.P.C. 
St.  Lawrence  River  investigations. 


References: 
G.  J.  Smith. 


M.     C     Hendry,     S.    Bowen.     C    H.    Mathewson.     T.    S.    Scott, 


JOHN— JOHN  SAINT,  of  Wabana,  Nfld.  Born  at  Llantwit  Vardre.  South 
Wales.  July  5th.  1890;  Educ,  1906-08.  evening  classes  Glamorgan  County  Tech. 
School.  3  years  ap'ticeship.  So.  Wales  Elec  Dist.  Co.  Ltd.;  190S-09.  coal  mining. 
Great  Western  Colliery  Co.  Ltd..  So.  Wales;  1909-12.  shift  engr..  Covy  Bros.  Electric 
^wer  Plant.  So.  Wales;  1912-14.  power  plant  operator.  N.S.  Steel  &  Coal  Co.  Ltd.. 
Waban.  Nfld.;  1914-16.  overseas.  Honourably  discharged  on  account  of  a  wound 
received  in  action;  1916  to  date,  efficiency  engr..  N.S.  Steel  &  Coal  Co.  Ltd.,  Wabana. 
Nfld. 

References:  A.  R.  Chambers.  D.  Lewis,  C  B.  Archibald,  F.  R.  Faulkner,  J.  B. 

GiUiatt. 


JONES— SYDNEY  STUART,  of  Montreal.  Que.  Bornât  Isle-of-Man.  England, 
Jan.  31st,  1895;  1  year  bldg.  constrn.  and  interior  finishing.  Henry  Morgan  &  Co. 
Ltd.,  Montreal;  1912  (Aug.-Dec),  rodman  on  constrn.  &  location,  C.P.R.;  1912-13, 
asst.  instr'man  and  dftsman  on  land  surveys  and  bldg.  layout,  Montreal:  1913  (Oct.- 
Dec),  topog'r.  and  asst.  leveller,  rly.  location,  C.P.R.,  Guelph  Jet.  to  Bolton:  1914- 
15.  topog'r..  leveller  and  asst.  instr'man  on  location,  etc..  C.N.R.  in  N.B.  and  N.S.; 
1915-19.  overse.is.  1915-IS.  instr'man  rly.  location  and  constrn.;  1918-19.  Lieut. 
Instructor.  R.G.A.;  1919-20.  leveller  and  instr'man.  rlv.  location  and  revision,  C.N.R. 
m  N.B.  and  N.S.;  1920  (Mar.-June),  bldg.  constrn.  amd  mtce.,  D.S.C.R.,  engr'g. 
branch.  Montreal;  1920-21.  instr'man  on  town  layout  and  constrn.,  Temiskaming; 
At  present,  instr'man  in  charge  survey  of  property  and  mine.  North  American  Magne- 
site  Co.,  near  Calumet,  Que. 

References:  J.  Duchastel,  D.  Hillman,  A.  K.  Grimmer,  J.  M.  Millar,  E.  S.  M. 
Lovelace,  S.  B.  Wass. 


KINNEAR— CLIFFORD  RUTHERFORD,  of  Montreal.  Que.  Born  at 
Halifax.  N.S..  Jan.  26th.  1882;  Educ.  Kings  Collegiate  .School,  1901;  1902-03  (inc.), 
ap'tice,  Harris  &  Horton,  Halifax;  1  year  dftsman,  Halifax  Electric  Tramways  Co.; 
1904-06,  a.sst.  engr.  in  charge  of  lines,  grades,  special  track  design  and  mtce..  ligbtinjç 
and  power  circuits,  with  above  company:  19()7-11,  asst.  to  engr.  of  mtce.  of  way, 
Pittsburgh  Rly.  Co..  asst.  engr.  on  constrn.,  Pittsburgh  &  Washington  Rly.,  rea. 
engr.  in  charge  of  constrn..  Black  Diamond  to  Denora  branch;  1912-18.  asst.  engr., 
Montreal  Tramways  Co.  Ltd.;  At  present  asst.  engr..  Canadian  Steel  Foundries 
Ltd.,  special  track  work  design,  etc. 

References:  R.  M.  Hannaford,  W.  M.  Reid,  A.  T.  Spencer,  R.  0.  Sweezey, 
J.  Grieve. 

LEECH — JACK  HAROLD,  of  Cedars.  Que.  Born  at  Weston-super-Mare, 
England.  Jan.  11th.  1895:  1910  (Jan.-Oct.).  blue  print  office.  C.P.R.;  1910-11,  rodman, 
prelim,  survey.  C.P.R.;  1911  (June-Dec),  operator  on  clearance  car  for  eastern  lines. 
C.P.R.;  1911-13.  rodman  on  terminal  work  and  constrn.  survey.  C.P.R.;  1913  to 
date,  rodman.  concrete  insp'r.,  bridge  insp'r..  and  instr'man,  on  canal  and  power 
house  constrn.,  and  at  present  instr'man  and  dfting  for  Cedars  Mfg.  &  Power  Co., 
Cedars.  Que. 

References:  J.  Ewing,  J.  O.  Bonin.  G.  P.  Hawley.  R.  M   Wilson,  J.  M.  R.  Fair- 


LEROUX— ALBERT,  of  Outremont.  Que.  Born  at  Cedars.  Que..  Feb.  14th, 
1889;  Educ,  CE..  Pol.vtechnic  School,  Laval,  1913;  1911  (summer).  Phoenix  Bridge 
Co.;  1912  (summer),  on  survey  work  for  E.  Desaulniers.  C.E.;  1913-14.  road  dept.. 
City  of  Montreal;  1914-16.  Montreal  Wafer  Works.  Aqueduct  Enlargement;  1916 
(Jan.-.\ug.).  sewer  dept..  City  of  Montreal;  191(>-20,  Montreal  Water  Works  Dept.; 
May   1920  to  date,  with  Montreal  Water  Board. 

References:  C  J.  Desbaillets.  F.  E.  Field,  F.  Y'.  Dorrance,  W.  Matheson,  W. 
Dickson,  J.  A.  Jette.  J.  A.  Lalonde. 

MacKAY-WHITE— ERIC  WILLIAM,  of  Edmonton.  Alta.  Born  at  Aberdeen, 
Scotland.  June  29th,  1883:  Educ.  Senior  Cambridge  Local  Exam.  1st  class  Colliery 
Mgr.  (British  Home  Office  Exam.);  1899-1902.  articled  pupil  with  Jonah  Dayies 
&  Son,  Consltg.  Engrs..  England;  1903-04,  asst.  surveyor.  Haunchwood  Collieries. 
Nuneaton.  England;  1905-10,  surveyor  and  asst.  mgr.  with  above;  1911-14,  travelling, 
prospecting,  etc.,  in  Canada;  1914-19,  overseas,  Capt.  Royal  Engrs.;  Not  employed 
at  present. 

References:  W.  H.  Hunt,  L,  R.  Thomson,  R.  J.  Gibb,  S.  R.  Lamb,  M.  Folet. 


MADGETT— CLARKE  JOHN,  of  Welland,  Ont.  Born  at  Hamilton,  Ont., 
June  27th.  1886;  Educ.  1906-12.  night  course  civil  engr'g.,  Carnegie  Tech.  Schools, 
Pittsburgh,  and  Armour  Inst.,  (Thirago:  1901-05,  detailer.  Hamilton  Bridge  Works 
Co..  Hamilton;  1905-06,  detailer,  Canada  Foundry  Co.,  Toronto;  1906-09,  checker, 
Heyl  &  Patterson  Co.  &  McClintic  Marshall  Co..  Pittsburgh,  and  detailer.  Riter 
Conley  Mfg.  Co..  Pittsburgh;  1909-12.  squad  boss.  Joseph  T.  Ryerson  &  son  and 
Geo.  W.  Jackson  Inc.  Chicago;  1912-16,  chief  engr.,  Hamilton  Steel  Constrn.  Co., 
Hamilton;  1916-17.  checker  and  sales  dept..  Hamilton  Bridge  Works  Co.;  1917-18. 
sales  engr..  Standard  Steel  Constrn.  Co.,  Welland,  Ont.;  1918-20.  asst.  mgr..  and 
1920  to  date  mgr.,  with  above  company. 

References:  H.  C.  Baker,  R.  P.  Johnson.  J.  A.  McFarlane,  R.  L.  Latham,  J.  G. 
Jack,  E.  H.  Darling,  J.  H.  Hooper,  A.  H.  Harkne^s. 

MARSHALL— IRVINE  MEREDITH,  of  Kingston,  Ont.  Born  at  London, 
Ont.,  Aug.  19th,  1893;  Graduating  B.Sc.  Queen's  Univ.  May  1921;  18  mos.  prelim, 
development  work  for  Gowganda  Syndicate.  Gowganda.  Ont.;  2  years  with  Miller 
Lake  O'Brien  Mine;  1916-19,  overseas.  Capt.,  Can.  Engrs.  Awarded  M.C;  1920. 
asst.  field  geologist,  geological  survey  with  S.  J.  Schofield  on  economic  geologî'  of 
Portland  Canal  District;  On  graduation  will  take  position  as  engr.  with  Iron  Moun- 
tain Mining  Co.,  Iron  Mountain,  Miss. 

References:  A.  Macphail.  W.  P.  Wilgar,  T.  S.  Scott,  F.  D.  Reid,  H.  C  Kennedy, 
M.  W.  Maxwell. 

MAYES— FREDERICK  LEONARD,  of  St.  John,  N.B.  Born  at  St.  John, 
Oct.  13th,  1896;  Educ,  1  year  Civil  Engr'g.,  Univ.  of  N.B.;  1914-1.5,  on  gen.  constrn. 
for  G.  G.  Murdoch.  St.  John.  N.B.;  1915-16,  with  N.B.  Telephone  Co.;  1916-19. 
oversea*.  Sgt..  Can.  Engr.;  May  1920  to  date,  on  gen.  constrn.  and  surveying  with 
G.   G.   Murdoch. 

References:  G.  G.  Murdoch,  G.  G.  Hare,  A.  Gray,  G.  N.  Hatfield,  D.  R.  Smith, 
A.  G.  Tapley,  H.  F.  Bennett. 
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MpAUTHUR— DUNCAN,  of  Monlriml.  Qua.  Horn  nt  (îroonork.  RnotUnH. 
April  Ut.  1H7M;  I'^duo..  oiigr'it  iiuhJ«*oU  iit  Mrlfiirn  luiil  ArU  ('liuuii*fl  nnd  »t  Uoyiil 
<\>l)i<Ki>  of  Sriitiici',  Houlti  KtMikiiiiiliin,  Ltniilun;  |.SUIV-'.I.%.  itit'iirratilp  In  I'liar'tf  ,  (Irroii- 
«M^k  rnuitiiry  ('»  :  1HI>A-1)S,  riiiitii«'  ilfuiiitin,  (  irt'i'iitK  It  ruuii<lrv  ('<>-  utui  WfilUnid 
HlnpliMil,  Co.  Ltd.:  IHIIS-IUOI.  rn«r  ut  nvt\.  Ul  vUmn  HOT.  Cort  luni:  HiOHKI. 
Mliii)  (iftftiimii.,  Scott  &  Co,  (<r<Hii)u<<k;  I1MU-0-I,  iuini.  to  foitnlty.  mur.  uihI  ii»v»I 
im»n*t.,  Kir.  .Innim  Miixtoit,  HrUiuit:  llMH-(»ri.  tiurvryor  to  Mritmh  Cnrpn  for  III» 
Stirvny  4%  HriiiNlry  of  SliippîitB,  iilitfttfow:  IDIHl  lo  iluli*,  with  Hrilinh  Corpii.  UfKinlry 
tiB  follti\v!<:^lt)(N\'|l>.  ill  l'htiritt'  of  itiiitr'n  work  in  HuiuIitIiuuI,  llurtlrpttol  unci  MidiDi*- 
lioro.  I1>I(H3.  principal  cnjir.  mirvcyor  in  lluly.  HU;M1t.  in  rhiirut*  of  rn«r'n,  on 
iniTi'liunt  nml  iiiivnl  vt«Hrh  at  head  olliev,  CiluHttow,  lV)2il  to  dnto.  prinripul  mur. 
■lurvcyor  for  Caimdii. 

Uofpfcnrc»:  J.  T.  Farmor.  I  .1.  Tait.  X.  E.  McClelland.  H.  U.  McClollnnd. 
F.  A.  Combo. 


Mrl.EAN-  KUNKSr  r  .  of  Sydnrv,  N.S.  Horn  at  MontuRiip  BridRP.  May 
17th.  1SS3;  I'Muc.  1  venr  ^^I(M'n■8  Univ.,  H»10-ll;  lU(M-08.  rodmun.  Icvrlman,  n.T.P. 
Uy  ;  U>as-01),  surve^inK  in  Sydnoy.  N.S.;  1912.  N..S,  Railway  went  of  KdmiiiRton; 
1912-17,  various  positions,  prospectinn.  drodftinK  propositionA.  etc.;  1917-18,  C.E.F.; 
1918  to  dato,  onsr'a.  dept  ,  Dominion  Iron  Stcol  A  Coal  Co.,  At  proaent  opeaing  up 
nn  ofïicc  surveying,  con.'^UK.  and  nrch'l.  drawing. 


H.MITII— JAMR8  NORMAN,  of  Toronto.  Ont.  Bim  n*  Toronto.  «*pt.  I7lh, 
IHOM;  Kdu«'  .  npfiul  rourfir  in  ehictririty.  HrhtnA  of  Hri.  -,f  T'»ront/».  iKH-i- 

Hil;    lHH7-lK<i:,.   u'u     «"«P»     '»i>'l   fji.^fl     ».nitr  .   Thr-    Hall  M   To.   TurnuU,. 

IHWl,   iui*«t     workfi  «-nKr  .   C.ii  K    Co.    IVtirrUoroiiKh,    I-  f  »  ngr  .    Vf.iu-i 

I'Avrlnr  Co  .  Toronto,  I'JtM,  micr  un(|  ongr  ,  Onoirinn  Mot..f 
with  UoM  A.  Holi[»(<-  and  hit<>r  it  A.  Htm»  A  Co  ,  Montn-ul.  ■'. 
and  wutJT  workn  plantj«,  oixTalinit.  rcportji,  «-tr.;  |{i|4-l7. 
for  Canada,  Iinpi*rial  Miniatry  of  Munilionji:  19]H,  di-puty  pov, 
FalU,  Ont.  ri'prfsontiiiK  Sir  lli-i.ry  Drnytoii  dinnx  f^nd  ►' 
'I'oronto  Howrr  (.'o  ,  Toronto.  Ki-Moar^h  Uivn.  HtftmrtU  '■i(*r' 
and  chlorini;  cicctrulytirully  produced  and  patents  covering  «iiin 

Reference»:  R.  A.  Rom.  F.  G.  CUirlc.  A.  W.  Connor.  W.  J.  Francu.  J.  C.  Kemp. 

STKVKNSON— JAMKS  MacINTYRÏ-;.  of  Calgary.  Alta.  Born  at  Rlamannan. 
Scotland.  Doc.  .30th.  IH.S7;  Lduc.  .S<rnior  cert  .  Olaagow  and  Wi^t  .H^olland  Texh, 
CollcKe-  Member  Alia.  Amn.  of  Arrh'lj).;  190.'i-08,  «pocial  rour^e  <'AnAgi,w  and  Went 
of  .'Scotland  Teeh.  Coll.  conil»ine<l  with  tn'rv'trc  of  articim  with  Henry  Hiiuctwi,  Arcb't  . 
ClaMgow;  1908.  aH«t.,  Andrew  tjcobie.  Dunfermline;  190H-11.  chief  dftiiman  .  J.  M. 
Adam  &.  Co..  Pneumatic  Kngrs.,  (ïjaiigow,  mech.  and  strurt'l,  engr'cc  work;  1911-15. 
Gowlcr  dc  Stevonaon.  Arch'U.,  Calgary;  1915-18.  oveneoA.  Officer  in  charge  of 
rlv.  constrn.  and  bridgea:  1918  to  date,  reaidcnt  arcb't.,  Dominion  Govt,  for  Prov. 
of  Alta. 


References:  F.  Mobcrly.  F.  II.  Emra. 


References:  A.  L.  Ford.  G.  W.  Croig.  G.  X.  Houston,  P.  J.  Jennings.  F.  K.  Beach. 


MEWS— JOHN  COURTENAY.  of  Wabana.  Nfld.  Born  at  St.  John's.  Nfld.. 
Juno  ."ÏOlb.  1800;  1911  (0  mos.).  manhine  shop.  N.S.  Steel  A  Coal  Co..  1012-15.  survey 
staff,  above  cmnpanv:  191.5-10.  with  R.N. It.  on  active  servife;  1916-19,  overseas. 
Sgt.,  Royal  Ntld.  RcRt.;  1919  to  date,  dftsman..  N.S.  Steel  &  Coal  Co.,  Wabana. 

References:  J.  B.  Gilliatt,  C.  B.  Archibald,  J.  H.  Morley.  S.  C.  Mifflen.  J.  B. 
Pétrie. 

MimPHY— PATRICK  T..  of  Boll  Mand,  Nfld.  Born  at  Boll  Island,  Oct. 
28th.  1899;  Educ.  St.  Ron's  College.  St.  John's.  Nfld.;  1916  to  date,  with  Dominion 
Iron  A  Steel  Co..  Wabana  Mine.  Nfld.  Surface  and  underground  surveying.  3^^ 
years  inatr'man,  7  raos.  to  date  in  charge  of  underground  enrveying,  responsible 
to  res.  engr. 

Reforonces:  J.  H.  Morley.  S.  C.  Mifflen,  J.  B.  Pétrie.  J.  B.  Gilliatt,  C.  B.  Archibald, 
J.  J.  McDougall. 


TALBOT— CHARLES,  of  I^oodon.  Ont.  Born  at  Township  of  Dorchester.  Co. 
of  Middlesex,  Ont..  July  15th.  1809;  Educ.  Matric.  1888:  189.5-I90I.  asst.  highway 
engr.,  Middlesex  County;  1901  to  date,  county  engr.  for  County  of  .Nliddlesex. 

References:  J.  A.  Bell.  F.  A.  Bell,  G.  A.  McCubbin.  H.  A.  Brasier,  J.  A.  P. 
Marshall.  W.  A.  McLean,  A.  M.  Jackson. 

THORNE— EDWARD  L.,  Jr..  of  Halifax.  N.S.  Born  ot  Dartmouth.  NS 
Feb.  27th.  1886;  Educ.  B.Sc.  X.S.  Tech.  College.  1910.  4  years  engr'g.  course. 
Dalhouaie  Univ.;  1910-11,  designing  under  J.  D.  Whitmore.  Regina.  Sa»k..  Install'n. 
of  various  sewage  and  water  works;  1912,  town  engr..  Rouleau.  Sask.;  1913.  aast. 
engr..  New  Pier  No.  2.  Halifax;  1915-16.  asst.  engr..  Halifax  Ocean  Terminals;  1916, 
supt.,  constrn.  new  gas  works,  car  barns  and  coal  storage.  N.S.  Tramway  and  Power 
Co.,  Halifax;  1917,  supt.  bldg.  constrn..  New  Glasgow.  N.S. :  1918,  supt..  devested 
area,  Halifax,  N.S.;  1919  to  date.  gen.  supt..  Halifax,  Relief  Commission.  Halifax. 

References:  A.  F.  Dyer.  W.  P.  Morrison.  H.  W.  L.  Doane.  J.  L.  Allan.  W.  A. 
Hendry,  I.  P.  MacNab. 


MUNFORD— THOMAS  ALBERT  SPRAKE,  of  Toronto,  fOnt.  Born  at 
Crewkerne,  Somerset,  England,  Aug.  16tb,  1887;  Educ.  Oxford  Local  Cert.;  1910-14. 
mtce.  engr'g..  C.P.R.;  1914-19.  overseas,  instr'man  on  location  and  constrn.,  O.O.R. 
C.C;  1919-21,  instr'man.  C.P.R. 

References:  B.  Ripley,  V.  A.  G.  Dey,  A.  P.  Walker.  D.  Hillman,  F.  W.  Cooper. 


SANDALL— ALBERT  St.  LAWRENCE,  of  Montreal.  Que.  Born  at  London. 
Enjtland.  Aug.  9th,  1S91;  Educ.  Electrical  Course.  N.S.  Tech.  College;  1911-12. 
radio  operator.  United  Wireless  Tel.  Co.  of  America  and  Marconi  Wireless  Tel.  Co. 
of  America;  1912-17.  asst.  electrician  and  1917-19,  chief  electrician,  cable  ship  "Minia", 
Anglo-American  Tel.  Co.,  London.  England.  Engaged  in  submarine  tel.  cable 
laying,  repairing,  etc.  Ship  comm'nd  by  British  Admiralty.  For  duration  of  war, 
Engr.  Sub.  Lt.,  R.N.R.,  H.M.S.  Minia;  Aug.  1919  to  date,  engr'g.  inspection  at 
Northern  Electric  Co.,  Montreal. 

References:  P.  F.  Sise.  G.  R.  MacLeod.  X.  L.  Morgan,  A.  J.  Lawrence.  H.  M. 
Dibblee.  J.  D.  Peart.  J.  D.  Hathaway. 


TREDCROFT— ERNEST  HENRY,  of  Kamloops.  B.C.  Bom  at  Bury  St. 
Edmunds.  England,  Sept.  3rd.  1889;  Member  Assn.  of  Prof.  Engrs.  of  the  Prov.  of 
B.C.;  1907-09,  rodman  and  levelman  on  sun'eys  in  B.C.;  1909-11,  transitman  in 
charge  of  survey  parties  in  B.C.  and  Calif.;  1911-13.  transitman  and  asst.  engr., 
B.C.  Electric  Rly..  on  constrn.  of  hydro-electric  development  at  Lake  Buntzen,  B.C.; 
1913-15  and  1919-20.  asst.  engr.,  Dominion  Water  Power  Branch;  1915-19,  overseas; 
At  present,  acting  divn.  engr..  Dominion  Water  Power  Branch.  Dept.  of  the  Interior, 
Kamloops. 

References:  R.  G.  Swan.  C.  G.  Cline,  A.  W.  Phillips.  C.  Varcoe.  C  E.  Webb. 

WELLWOOD— HENRY,  of  Toronto.  Ont.  Born  at  Kingston.  Ont..  Xov 
4th.  1880;  1900-01.  Bay  of  Quinte  Rly.;  1901-02.  topog'r..  Central  Ont.  Rly.;  1902-03. 
instr'man  on  constrn..  CP.R.;  1903-06,  in  charge  of  sur%-ey  party  on  prelim,  and 
location,  C.P.R.;  1906-13.  dist.  engr.  in  charge  of  constrn.,  C.P.R. ;  1913-15.  divn. 
engr.,  constrn.,  C.P.R.;  1915-19,  overseas.  Major,  Can.  Engrs.;  1920  to  date.  Grand 
Trunk  Arbitration. 

References:  J.  M.  R.  Fairbairn,  J.  G.  Sullivan,  R.  A.  C  Henry.  M-  A.  Fullington, 
F.  W.  Cooper,  J.  M.  Silliman. 


SMALLWOOD— FRANKLIN,  of  Sault  Ste  Marie.  Ont.  Born  at  Charlotte- 
town,  P.E.I. .  July  20th,  1878:  1896-99.  ap'ticeship  with  Truro  Foundry  &  Machine 
Co.,  coal  and  gold  mining,  etc;  1899-1901,  with  Bruce  Stewart  A  Co.,  Charlottetown, 
P.E.I.C.  ^L1rine  Engrs.;  1901-06.  dftsman.  1906-09,  chief  dftsman,  Dominion  Iron 
A  Steel  Co.;  1909-10.  constrn.  engr.  in  full  charge  of  design  and  constrn.  of  a  steel 
casting  plant,  Londonderry  Iron  A  Mining  Co..  Londonderry.  X.S.;  1910-12,  designer, 
Canada  Foundry  Co.,  Toronto;  1912-15,  designer,  1915-17.  asst.  chief  engr..  Algoma 
Steel  Corpn..  Sault  Ste  Marie;  1917  to  date,  chief  engr.,  with  above  corpn. 

References:  G  H.  Duggan.  D.  H.  McDougall,  G.  D.  Macdougall.  J.  S.  H.  Wurtele. 
C.  H.  Marrs. 


WESTON— BENJAMIN  THOMAS,  of  Temiskaming,  Que.  Born  at  Madison, 
Me..  U.S.A.,  Nov.  28th.  1877;  Educ,  Civil  Engr'g.,  Univ.  of  Maine,  1900;  Member. 
Amer.  Soc.  Civil  Engrs.;  1900-03,  instr'man  and  dft=man  with  H.  S.  Ferguson,  on 
paper  mill  constrn.;  190.3-04,  struct'l  steel  details,  mill  bldg.  and  bridge  work;  1904 
(Jan. -July),  estimating,  Cambria  Steel  Co.;  1904-06,  estimating,  detailing  and  design- 
ing on  struct'l  steel  bridge  and  bldg.  work;  1906-07,  with  W.  G.  Fargo.  Jackson, 
Mi''h.,  on  prelim,  surveys  and  investigations  for  water  power  developments,  etc., 
and  red.  engr.  in  charge  of  constn.  on  a  dam  and  power  plant  at  Croton,  Slich.;  1907- 
08,  concrete  coastrn.  work.  Seattle,  Wash.;  1908  (Jan. -June),  field  engr.  on  constrn. 
of  bridge  piers  and  abutments  near  Missoula.  Montana;  190S-13.  w-ith  W.  G.  Fargo, 
Jackson.  Mich.,  on  topog'l  surveys  and  from  Sept.  1909.  res.  engr.  in  charge  of  constrn-; 
1914-20,  with  H.  S.  Ferguson  of  New-  York,  as  engr.  in  charge  of  constrn.  work;  Jan. 
1920  to  date,  res.  engr.,  Riordon  Co.  Ltd.,  Temiskaming. 


I 


SMITH— ARTHUR  ALBERT,  of  Toronto,  Ont.  Born  at  Loughborough, 
England.  Feb.  27th.  1879;  1S97-1900.  articled  to  A.  W.  Cross.  Borough  Engr..  Kings 
Norton  Council,  Birmingham.  England;  1900-02.  asst.  engr.  to  Kings  Norton  Council; 
1902-05.  as.st.  engr.  in  charge  of  surveys  for  C.  H.  Gadsby,  Consltg.  Engr.,  London. 
England;  1905-07,  asst.  res.  engr..  Burton  A  Ashley  Rly.,  England:  1907-08,  asst. 
engr.  with  J.  S.  White  A  Co..  on  constrn.  of  Glasgow  to  Dunbarton  Light  Rly.; 
1908-10.  asst.  engr.  with  J.  Mowlem  A  Sons  on  reconstrn.  of  London  Countj'  CounciJ 
Tramways;  1910-14.  res.  engr.  with  C.N.O.  Rly.  and  Toronto  Suburban  Rly.;  1914- 
17,  asst.  engr.,  Dept.  Public  Highways.  Ontario;  1917-19,  res.  engr.  prov.  highway, 
Toronto-Trenton;  1919  to  date,  di\'isional  engr.  in  charge  of  constrn.  of  the  prov. 
highway.  East  of  Toronto. 

References:  W.  A.  McLean,  G.  Hogarth,  E.  T.  Wilkie,  H.  T.  Routly,  H.  W.  D. 
Armstrong. 


References:  W.  L.  Ketchem.  F.  O-  White.  A.  K.  Grimmer.  G.  L.  Freeman, 
J.  E.  Pringle.  W.  S.  Lea,  R.  F.  Da\->*,  J.  H.  Irvine.  W.  S.  Lockhart. 

WOOLLAM— ARTHUR  EDWARD,  of  Mattawa.  Ont.  Bom  at  Montreal, 
Que-,  June  2nd.  1890;  1910-12.  dftsman  and  checker,  struct'l  steel  dept..  Dom.  Bridge 
Co..  Montreal! ;  1912-14,  bridge  ia^p'r.  and  dftsman.  C.P.R..  Montreal;  1914-15. 
bridge  insp'r.  and  dftsman.  C.G.  Rlys.,  Moncton:  191-5-18,  checker,  struct'l  steel 
and  plant  dept.,  Dom.  Bridge  Co.,  Montreal;  1919-20,  asst.  squad  boss,  struct'l 
steel  dept..  and  .isst.  to  local  erection  engr..  Dom.  Bridge  Co.,  Montreal;  1920-21, 
squad  boss,  engr'g.  dept.,  Riordon  Co.  Ltd.,  Mattawa,  Ont.;  (3  mos.,  bridge  design, 
W.  J.  Francis  Co.,  Montreal.  1916). 

References:  G.  L.  Freeman,  P.  B.  Motley,  W.  J.  Francis,  F.  P.  Shearwood, 
D.  C.  Tennant.  A.  R.  Ketterson,  A.  Peden.  Jr.,  W.  A.  Duff. 
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FOR  TRANSFER  FROM   THE   CLASS  OF  ASSOCIATE   MEMBER 
TO   THAT  OF  MEMBER 

ANTONISEN— JOACHIM,  of  Port  Arthur.  Ont.  Born  at  Christiana,  Norway. 
Feb.  24th.  1869;  Educ..  4  years  Univ.  of  Dresden,  Saxony.  1894-98;  1891-94.  practical 
experience  in  United  States  as  rodman  and  instr'man  under  several  civil  engrs.  and 
surveyors:  1898-1900.  asst.  engr.  with  the  Saxon  Govt.  Rlys.,  on  location  and  constrn. 
work:  in  1900,  appointed  asst.  engr.,  dept.  of  road  building  and  river  improvement 
and  employed  in  this  dept.  until  1904;  1904-05.  transitman  and  terminal  engr..  C.P.R. 
Winnipeg;  1905-11.  City  Engr..  Port  Arthur,  also  mgr.  of  all  public  utilities  from 
1910-11;  1911  (July-Dec),  private  work;  1912-13.  city  engr..  Moose  Jaw.  Sask.; 
1913-14.  supt.  of  munie,  electric  rly.  in  Brandon.  Man.;  1914-20.  assessor,  tax  collec- 
tor and  engr.  for  munie,  of  Schuniah.  Port  Arthur.  Also  private  work,  railroad 
yard  constrn.  and  elevator  constrn.  work;  April  1920  to  date,  city  engr..  Port  Arthur. 

References:  W.  J.  Francis,  F.  B.  Brown,  L.  M.  Jones,  H.  G.  Acres,  J.  A.  Hesketh, 
F.  Lee. 


RUTLEDGE— LEWIS  TRAVER.  of  Kingston.  Ont.  Born  near  Glen  Williama, 
Ont..  Jan.  18th.  1883;  Educ.  B.A.Sc,  Univ.  of  Toronto.  1909;  1905-06,  mech.  elect'l. 
work,  constrn.;  1907  (5  mos.).  transitman,  townahin  surveys  and  railroad  location; 
1910  (summer),  acting  asst.  to  supt.  of  mainland  branches,  B.C.  Electric  Rly.; 
Sessions  191CH6.  demonstrator  in  engr'g.  faculty,  Univ.  of  Toronto:  1910-16.  lecturer 
in  electricity.  Toronto  Tech.  School  evening  classes;  1908-09  (10  mos.) .  with  De  Morest 
&  Stall.  Sudbury,  in  charge  of  survey  and  constrn.  of  Sudbury  and  Sault  Trunk 
Road;  1911  (5  mos.).  in  charge  of  power  development.  Healey  Falhï.  for  Smith  Kerry 
&  Chace:  1912-13  (10  mos.).  constrn.  engr.  Toronto  Rly.  Co.;  1915-20.  chief  mech. 
engr.  and  gen.  mgr..  Excelsior  Electric  Mfg.  Co.  Ltd.;  At  present  asst.  professor  of 
mech.  engr'g.,  Queen's  University,  Kingston. 

References:  L.  M.  Arkley,  W.  P.  Wilgar,  A.  Macphail,  P.  Gillespie.  C.  R.  Young. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 


CHARLES — HAVELOCK  .H.,  of  Culver,  Minn.,  U.S.A.  Born  at  Dundas, 
Ont.,  July  25th,  1882;  Educ,  one  year  Univ.  of  Toronto;  1900-02.  rodman.  timekpr. 
etc.  Can.  Copper  Co.;  1902-03,  rodman,  instr'man,  C.N.R.;  1903-04,  tes.  engr.. 
CNR*  1904-05.  in  charge  of  location.  Can.  Copper  Co.  ;  1905-07.  instr'man.  Trent 
Canal  and  N.T.C.  Rly.;  1907-09,  res.  engr.,  C.P.R.  constrn.;  1909-11.  res.  engr., 
N.T.C.  Rly.;  1911-15,  dist.  engr..  C.P.R.;  1915-20.  overseas.  Enlisted  as  sapper, 
promoted  to  Acting-Major;  Feb.  1920  to  date,  divn.  engr.,  constrn.,  highway  dept., 
St.  Louis  County,  also  charge  of  location. 

References:  C.  W.  P.  Ramsey,  C.  Flint,  F.  R.  Wilford.  C.  T.  DeLamere.  J.  G. 
Reid,  D.  Hillman.  C.  L.  Hervey. 


BACON— THOMAS  HAMILTON,  of  Arnprior,  Ont.  Born  at  Montreal. 
Que.,  Sept.  8th.  i889;  Educ,  B.Sc,  McGill  Univ.  1911;  1911-15,  engr.  designing 
reinforced  concrete  etc.,  Montreal  office.  National  Fireproofing  Co.  of  Canada,  Ltd.; 
1915-19,  overseas.  1918,  appointed  officer  in  charge  Engr'g.  Jura  Group  Hqrs. 
under  command  of  Lt.-Col.  G.  H.  Johnson,  C.B.E.  ;  1919  to  date,  asst.  engr.,  McLachlin 
Bros.  Ltd.,  Arnprior,  Ont. 

References:  J.  W.  Harkom,  W.  D.  Staveley,  C.  G.  Child.  R.  S.  L.  Wilson,  J.  H. 
Norria. 


KLINGNER — LOUIS  WILLIAM,  of  Bagdad.  Mesopotamia.  Born  at  Toronto. 
June  10th.  1886;  Educ,  Grad.  in  engr'g.  Univ.  of  Toronto,  1907;  1907-09.  field  dfts- 
man.  C.P.R.;  1909-10.  designer  of  masonry  work  for  the  Grand  Central  Terminal 
of  N.Y.C.  Ry.,  Supt.  of  constrn.  tor  The  Foundation  Co.  Ltd..  of  Montreal  and 
New  York;  1910-11,  supt.  of  constrn.  and  in  sole  charge  of  4  reinforced  concrete  oil 
tanks  for  the  Queen  City  Oil  Co.,  Toronto.  Asst.  to  the  supt.  on  pneumatic  caisson 
foundations  for  the  Dominion  Express  Bldg..  Montreal;  1914-19,  overseas.  Can. 
Engrs.,  Capt.,  Awarded  M.C.;  1919,  with  The  International  Corpn.  of  Canada, 
Montreal;  At  present  dist.  irrig.   officer,  special  projects,  Bagdad,   Mesopotamia. 

References:  T.  K.  Thomson.  C,  Luscombe,  E.  A.  James,  P.  Gillespie,  F.  S.  Darling. 

McClelland— HAROLD  ROBINSON,  of  Montreal.  Que.  Born  at  Bally- 
mena.  Ireland.  Sept.  21st.  1884;  Educ.  Undergrad..  Royal  Univ.  of  Ireland.  Various 
courses,  Glasgow  Technical  College.  British  Board  of  Trade  Cert,  as  Chief  Engr. 
Member  of  the  following: — Instn.  of  Naval  Arch'ts..  London,  Inst,  of  Marine  Engrs., 
London,  Soc  of  Naval  Arch'ts.  &  Marine  Engrs.,  New  York;  1902-07,  ap'tice.  John 
Lang  &  Sons,  Johnstone,  and  The  Fairfield  Shipbldg.  &  Engr'g.  Co.,  Govan.,  4  mos. 
1907  as  dftsman  with  latter  company;  1907-11,  engr.  in  charge  of  watch  at  sea.  Clan 
Line  Steamers  Ltd.;  1911-14,  yard  mgr.,  Elderslie  Graving  Dock  &  Repair  Works. 
Glasgow;  1914-18.  hull  and  engr.  surveyor  to  Lloyd's  Register  of  Shipping.  Now 
engaged  as  consulting  engr.  to  Halifax  Shipyards  Ltd.  and  subsidaries.  Retained 
by  Can.  Govt,  as  ship  expert  on  Grand  Trunk  Arbitration  now  proceeding.  Vice- 
Pres.  and  Gen.  Mgr.,  N.  E.  McClelland  &  Co.  Ltd.,  Naval  Arch'ts.,  Consltg.  Marine 
Engrs.  and  Surveyors,  Montreal. 

References:  J.  T.  Farmer,  F.  A.  Combe,  I.  J.  Tait,  A.  J.  Grant,  R.  A.  C.  Heniy, 
F.  T.  Peacock,  A.  G.  Robb,  A.  Hutchison. 


LITTLE— EDWARD  CARUTHERS,  of  St.  Margaret's  Bay,  N.S.  Born  at 
Ottawa.  Ont.,  June  11th,  1893;  Educ.  B.Sc  (Civil),  McGill  Univ.,  1915;  1910  (May- 
Sept.),  rodman  on  constrn.  Hawk  Lake  Section,  Algoma  Central  Rly.;  1913-14  (sum- 
mers), leveller  in  charge  of  party  on  the  St.  Lawrence  Ship  Canal  surveys;  1915 
(May-Nov.),  engine  ring  clerk,  town  planning  branch  of  the  Comm'n.  of  Conserva- 
tion; 1915-19.  overseas.  Lieut.  CFA.  Mentioned  in  despatches  Nov.  1918.  Awarded 
Croix  de  Guerre  of  Belgium;  1919-20.  junior  and  asst.  engr..  No.  1  section.  Welland 
Ship  Canal;  June  1920  to  date,  constrn.  engr.  for  L.  G.  Loomis  &  Sons  on  the  constrn. 
of  St.  Margaret's  Bay  Power  Development. 

References:  W.  H.  Sullivan,  J.  W.  LeB.  Ross,  J.  White,  G.  R.  Heckle,  C.  D.  Sar- 
gent,  K.  H.  Smith. 


FOR   TRANSFER  FROM  CL.\SS  OF  STUDENT  TO   HIGHER   GRADE 

HAYWARD— JOHN  GRAY,  of  Hamilton,  Ont.  Born  at  Chicago,  III.,  Sept. 
21st,  1889;  Educ,  B.Sc,  McGill  Univ.,  1912;  1907-12,  erecting,  testing,  operating 
and  mtce.  of  gasoline  and  oil  engines  during  vacations.  C.P.R.  Angus  shops.  Montreal. 
Canadian  Fairbanks  Morse  shops.  Toronto;  1914,  with  Russell  Motor  Car  Co., 
Toronto;  1914-15.  with  Fetherstonhaugh  &  Co.,  Toronto  and  Hamilton  offices; 
191,5-19,  overseas.  In  charge  of  various  mech.  transport  unite  and  repair  shops; 
At  present  resident  mgr.  for  Fetherstonhaugh  &  Co.,  Hamilton  Branch. 

References:  W.  H.  Breithaupt,  R.  J.  Durley,  H.  H.  Vaughan,  C.  M.  McKergow, 
£.  P.  Fetherstonhaugh. 
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Surge  Protection  on  Transmission  Lines  and  Cables 

Discussion  of  Problems  with  special  reference  to  Surge  Protection  used  by 
Montreal  Light,  Heat  and  Power  Consolidated. 

S.  Cunha  ar^d    G.  C.  Read 

Paper  read  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  March  lOtb,  1921. 

Thesubject  "Surge  Protection"  needs  no  introduction,  miles  of   12000- volt   underground   cable   and   76   miles 

as  it  constitutes  one  of  the  most  important  problems  in  of  12000-volt  overhead  tie  and  distribution  lines, 

electrical  engineering.                                                   '  The  protection  against  disturbances  on  the  svstem 

In  1914-15  the  M.  L.  H.  &  P.  Coy's  System  was  sub-  ^P  ^he  time  pre^-içusly  cited  covered  the  main  transmis- 

jected  to  voltage  disturbances  of  a  ver^^  serious  nature;  f.^»"  ^^d  distributing  lines     The  Shawmigan  and  Cedars 

the  object  of  this  paper  is  to  ouUine  the  curative  methods  ^"^es  were  equipped  with  aluminum  arresters  at  both 

adopted  and  the  results  obtained  therefrom.  ends.    The   Chambly   Imes   had  multigap  arresters  at 

^  both  ends  and  horn  gap  arresters  with  concrete  resist- 
ances in   series   at   the   power  plant  end.    The  other 

General  Outline  of  System  distributing  lines  were  equipped  with  horn  gap  arresters. 

At  the  present  time,  the  protection  on  the  mam  transrais- 

^,      „                        ^      i-        1    J      1-       1     i.  sion   lines   remains   the    same,    series   resistances   have 

The  Company  operates  four  hydraulic  plants,  one  been  added  to  the  horn  gap  arresters  on  the  aerial  distribut- 

steam  station  for  emergency  use,  and  purchases  from  the  j^g  lines  and  over-voltage  protection    provided  for  at 

Shawimgan  Water  and  Power  Company  a  considerable  ^^e   sub-station   bus   bars.     In   the   present   paper   we 

block  of  power.    Power  is  dehvered  to  Montreal,^on  s^^n  ^^^^^  ourselves  to  the  discussion  of  the  added 

the  east  side  at  Orleans  Avenue  from  the  Shajvimgan  protection  to  the  aerial  lines  and  underground  cables 

Water  and  Power  Company;  near  the  centre  oi  distnbu-  (120OO-V   3-phase) 

tion  at  Queen  St.,  from  Chambly;  and  on  the  west  side  „,       J      ^            c   ^-  -.    u               •  •     ^• 

of  the  City  at  Cote  St.  Paul  and  LaSalle,  from  Lachine,  The    frequency    of   disturbances   onginatmg    m    our 

Cedars  and  Snnlancrpc  Plants;  system  is  problematical.     The  natural  frequency  of  our 

Cedars  and  boulanges  Plants.  overhead    lines    is    in    the    neighbourhood    of    50,000 

These  several  stations  and  other  distributing  stations  cycles,  and  about  20,000  cycles  for  the  cable  system, 
where  the  power  is  stepped  down  through  transformers.  Frequencies  of  a  much  higher  order  are  to  be  expected 
are  connected  by  a  network  of  approximately  eighty     in  disturbances  caused  by  lightning  or  switching. 
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Dr.  Steinmetz  has  recently  shown  that  moderately 
high  frequency  disturbances  may  travel  considerable 
distances  without  losing  much  of  their  effectiveness, 
and  as  an  illustration,  he  cites  the  case  of  a  60,000  cycle 
wave  retaining  70%  of  its  amplitude  or  about  50%  of 
its  energy  after  having  travelled  over  62  miles.*  Under 
these  circumstances  some  energy  absorbing  device  is 
necessary,  the  type  depending  largely  on  local  conditions. 

Aerial  Line  Protection 

(a)  It  is  generally  recognized  that  horn  gap 
arresters  without  series  resistances  are  a  menace  and  a 
source  of  danger,  for  when  the  gaps  across  two  or  more 
horns  discharge  simultaneously,  a  dead  short  circuit 
occurs  and  may  be  of  sufficient  severity  to  throw  syn- 
chronous apparatus  out  of  step. 


For  low  frequency  disturbances,  the  resistance  is 

usually  made  equal  to  or  greater  than  2   /g,  this  value 

corresponds  to  the  "critical  resistance"  in  the  case  of 
a  condenser  discharging  into  an  inductive  circuit.  A 
much  smaller  value  of  resistance  may  be  used.  Steinmetz 
has  shown  that  the  danger  from  oscillations  may  be 

eliminated  by  using  a  resistance  equal  to  .4   /  g 

For  high  frequency  disturbances  the  resistance  should 

be  made  equal  to  or  greater  than     /^    ,  in  the   former 

case,  the  whole  of  the  energy  is  absorbed  by  the  resistance. 
Reference  will  be  made  to  this  point  later  on  in  the 
paper. 


Shows  the  general  layout  of  the  system. 


Previous  to  the  installation  of  series  resistances, 
the' horn  gap  arresters  at  Lachine  Power  House  were 
frequently  short-circuited,  by  swarms  of  shad  flies,  this 
invariably  caused  an  interruption  of  service. 

Horn  gap  arresters  with  resistances  should  be  used 
only  on  moderate  voltage  systems,  because  the  sudden 
rupturing  of  the  arc  due  to  air  currents  or  other  causes 
may  involve  high  potentials  and  thus  result  in  trouble 
of  a  far  greater  magnitude  than  the  original  spark. 

The  value  of  the  series  resistance  depends  on  the 
nature  of  the  disturbance  and  on  several  other  factors, 
for  instance,  the  resistance  should  not  be  too  low,  in 
which  case  the  discharge  current  may  be  excessive. 

*.Steinmetz.  Transient  Electric  Phenomena  and  Oscillations  (3rd 
Edition),  p.  563. 


The  term  ^  q  is  called  the  surge  impedance  and 

has  a  value  of  about  270  for  our  overhead  lines;  the 
series  resistances  on  the  system  are  about  600  ohms 
each.  The  concrete  resistances  on  the  Chambly  lines 
are  about  250  ohms  each. 

The  gap  setting  corresponds  to  18,000-V  under 
weather  conditions.  With  such  small  gap  settings  the 
horns  have  practically  the  same  characteristics  as  spheres, 
for  the  reason  that  the  gap  is  practically  equal  to  the 
diameter  of  the  horn.  On  the  other  hand,  the  sphere 
gap  is  much  inferior  to  the  horn  gap  where  heavy  dynamic 
currents  are  involved. 


*Steinmetz.    Transient  Electric  Phenomena,  p.  66  (3rd  Edition.  ) 
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The  horns  used  on  our  system  are  constructed  of 
4/0  (•oi)iX'r  ;iiui  ;iri'  iiiouiilod  on  rovolvinn  insulators; 
disconiHctiiiy  mcclianisnis  are  also  ])rovided  for  ojiening 
the  gaps. 

<b)   Choke  Coils; 

The  intr<xluclion  of  inductance,  such  as  a  choke 
coil  in  a  line  affords  no  protection  to  low  frequency 
surges,  but  is  invalualile  as  a  protection  against  high 
frequency  disturbances  or  steep  wave  fronts.  The 
high  frequency  wave  on  meeting  the  inductance  is  reflected 
back  into  the  line,  -it  thus  delays  the  progress  of  the 
surge  allowing  sullicient  time  for  the  spark  gap  to  be 
ionized  and  giving  the  arrester  more  time  to  discharge. 

If  the  disturbances  originate  in  the  apparatus  to 
be  protected,  then  the  choke  coil  is  a  source  of  danger, 
because  the  high  frequency  waves  are  reflected  back 
into  the  apparatus  and  by  their  cumulative  efïect,  due 
to  internal  resonance,  may  produce  dangerous  standing 
waves. 

The  essentials  of  a  good  choke  coil  from  a  stand- 
point of  protection  are  as  follows: 

(1)  Moderate  inductance. 

(2)  Minimum  capacity  between  turns. 

(3)  Adequate  current  carrying  capacity  at  normal 
frequency. 

The  choke  coils  used  by  the  Company  are  of  hour 
glass  t>T>e  and  consist  of  20  turns  of  4/0  copper  and 
are  mounted  on  suitable  insulators.  The  inductance 
is  approximately  .00025  henry. 

Bus-Bar  and  Cable  Protection 

(a)  The  cable  protection  consists  of  a  condenser 
in  series  with  a  resistance  connected  permanently  to 
the  bus  bars  in  all  the  sub-stations.  (See  figure  3). 
This  device  and  several  others  were  originated  by  the 
Italian  engineer,  Gina  Campos. 

Condensers  have  been  extensively  used  in  Europe 
for  surge  protection.  (Figure  2).  The  condenser  in 
itself  offers  no  protection,  as  it  is  incapable  of  absorbing 
or  dissipating  energy  in  any  appreciable  quantities. 
For  low  frequency  disturbances  the  condenser  is  valueless, 
but  at  high  frequency  conditions  it  offers  a  short-circuited 
path  to  ground. 


T 


!■■>    1      IMI 


Z^H 


^»ff.f/oy/*fg^ 


/^/y  Z 


Disturbances  of  the  latter  nature  on  meeting  a 
condenser  are  reflected  back  into  the  line  and  a  local 
drop  of  potential  exists  in  its  immediate  neighbourhood. 
The  initial  steep  waves  are  thus  considerably  smoothed 
out. 

The  condenser  resistance  arrangement  has  similar 
characteristics  at  high  frequencies,  it  is  also  capable  of 
absorbing  energy,  and  in  this  respect  is  superior  to  the 
condenser  alone. 


In  a  series  of  extensive  tests  carried  out  by  the 
(îeneral  IClectric  Company  in  Pittsfield,  it  was  shown 
that  gfKKl  protection  against  high  frequency  surges  at 
100,000  cycles  was  afforded  by  a  capacity  of  .005  m.f. 
in  series  with  resistance  of  alxjut  KXXj  ohms.  Some- 
what better  results  were  obtained  with  a  larger  capacity 
of  .01  m.f.  and  a  smaller  resistance  of  about  500  ohms. 


View  showing  Condenser,  Indoor  Installation 

Condensers  of   .007  m.f.   each  and  resistances  of 
600  ohms  each  are  used  on  our  system. 

The  impedance  of  a  condenser  and  resistance  in 


series  is  given  by  Z  =  VR" 


ohms. 


(27rfc)2 

R  =  resistance  in  ohms.    C  =  CAP.  in  mfds. 


^^'^3. 


Assimiing  the  values  for  C  and  R  given  for  our  system 
we  find  that  at  60  cycles  the  current  per  phase  is  .018 
amp.  at  6,930  volts  to  neutral,  the  impedance  is  380,(X)0 
ohms,  and  the  energy  dissipated  is  .2  watt  seconds. 
At  100,000  cycles  the  current  per  phase  is  10.8  amps., 
the  impedance  642  ohms,  and  the  energy'  absorbed  is 
70  K.W.  seconds.     (The  effects  of  energj^  absorbtion  in 
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the  dielectric  material  of  the  condenser,  uneven  current 
distribution  and  temperature  variations  in  the  resistance 
are  neglected  in  the  above  calculations.) 

It  is  thus  seen  that  the  condenser  resistance  arrange- 
ment or  surge  absorber  acts  as  a  valve  allowing  only 
high  frequency  currents  to  pass. 

In  order  to  make  the  combination  effective  for  low 
frequency  disturbances,  the  condenser  is  shimted  by  a 
horn  gap,  (See  figure  3),  for  with  low  frequency  distur- 
bances the  drop  of  potential  across  the  condenser  is 
sufficiently  high  to  cause  the  gap  to  discharge,  the  current 
is  thus  by-passed  into  the  resistance  to  groimd.  The 
gap  setting  corresponds  to  15,000  volts. 

If  one  line  of  the  three  phase  system  is  groimded 
the  absorbers  on  the  ungroimded  phases  are  subjected 
to  1.73  times  normal  voltage,  or  in  other  words,  to  line 
voltage.  The  effects  of  a  resistance  groimd  on  a  cable 
protected  by  surge  absorbers  are  shown  by  the  curves 
in  Figures  4  and  5. 


/<JfiCC      ,f#jo-VTt*.^ 


Figure  4 


Figure  5 


The  curves  are  only  approximate  and  are  based  on 
the  assimiption  that  the  neutral  of  the  supply  generator 
is  fixed,  wave  distortion  due  to  higher  harmonics  is 
neglected. 

In  the  case  of  an  arcing  ground  the  voltage  across 
the  absorbers  may  rise  to  two  or  three  times  the  values 
shown. 

(b)  Condensers: 

The  condensers  are  constructed  of  circular  steel 
plates  for  the  active  material  and  solid  oiled  press  board 
in  the  form  of  circular  sheets  for  the  dielectric.  The 
complete  imit  is  oil  immersed  in  a  round  steel  tank 
provided  with  suitable  bushings. 

(c)  Resistances: 

The  resistance  consists  of  four  imit  frames  made 
of  oil  treated  maple,  each  frame  carrying  four  independent 
windings  of  150  ohms  each. 

The  resistance  conductor  is  nichrome  and  of  rectan- 
gular section.  The  complete  unit  is  immersed  in  about 
100  gals,  of  oil. 

In  view  of  the  fact  that  the  resistances  may  be 
subjected  to  line  voltage,  the  current  carrying  capacity 
of  the  conductor  is  liberally  rated.  The  load  time 
performance  is  as  follows: 

14.5  amp.  for  five  minutes,  20  amp.  for  2-2/3  min., 
40  amp.  for  40  sec.  without  exceeding  a  60*0  rise  of  oil 
temperature;  as  rapid  circulation  is  necessary  for  effective 
cooling,  a  special  oil  having  low  viscosity  is  used.  The 
same  type  of  resistance  is  used  for  both  cable  and  over- 
head line  protection. 

Operating  Data 

In  eight  years  from  January  1912  to  December  1920, 
there  were  71  cable  burnouts  in  the  joints  and  25  in  the 
stretches.  About  25%  of  the  cable  failures  in  the 
stretches  are  due  either  to  accidents,  such  as  bursting 
water  mains,  electrolysis,  or  broken  ducts. 

The  cable  failures  in  stretches  and  joints  increased 
from  6  in  1914  to  23  in  1916.  This  may  be  laid  to  several 
conditions,  (i)  45%  more  cable  was  installed  and  the 
weak  joints  were  broken  down  during  this  year.  (ii). 
Considerably  more  power  was  added  to  the  system  when 
Cedars  began  operating,  thus  affording  greater  opportu- 
nity for  disturbances  to  be  set  up.  (iii).  The  surge 
absorbers  were  not  completely  installed  till  late  in  1916. 

In  1917  the  niunber  of  burnouts  dropped  to  11;  in 
1918  to  8;  in  1919  to  10;  in  1920  to  11.  In  the  past 
year  several  of  these  failures  were  due  to  unavoidable 
overload. 

The  interruptions  to  service  were  probably  more 
serious  in  the  months  of  June,  July  and  August  of  1915, 
than  at  any  other  date.  If  we  designate  the  nvimber 
of  interruptions  as  100%  in  these  three  months,  the 
interruptions  to  service  in  the  same  months  of  1919 
are  5.3%  and  for  1920  are  9.7%. 

There  have  been  a  few  cases  of  very  severe  distur- 
bances in  which  these  surge  absorbers  have  to  relieve 
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the  system.  On  S*>ptomlx>r  Gth.  1919,  there  occurred, 
ix'rhaps,  one  of  tiic  worst  disturbances  which  the 
system  has  cxixrieiued  since  191().  In  tlie  morninK 
at  7:'M).  9:0()  and  at  4:13  p.m.,  the  horns  on  the 
surge  absorbers  in  Mentana  and  Central  Stations 
arced  over.  At  5:22  p.m.  a  heavy  short  occurred  on 
the  system  by  No.  5  Shawinigan  tie  cable  failing.  The 
horns  on  the  absorbers  at  Mentana  discharged  for  about 
30  seconds,  the  arc  on  one  of  the  horns  was  blown  to 
ground,  one  of  the  windows  near  the  horns  being 
open  at  the  time,  the  arc  jumping  43^  {>  in.  to  ground. 
This  disturbance  travelled  through  the  system  to  Lachine 
Power  Mouse,  destroying  one  pole  of  the  oil  switch  on 
the  12,000-volt  side  of  the  transformers.  It  also  burned 
the  high  voltage  end  coil  of  one  of  the  transformers  and 
short  circuited  one  of  the  low  voltage  coils. 

The  system  was  thus  subjected  to  two  arcing  grounds, 
one  as  noted  and  the  other  on  the  defective  cable,  the 
absorbers  in  the  other  stations  arced  over,  thus  relieving 
the  system.  From  our  previous  experience  with  surges 
of  this  nature,  the  damage  done  was  relatively  slight,  in 
as  much  as  it  was  confined  to  one  station  only. 

The  following  observations  may  be  of  interest: 

(1).  Lightning  storms  rarely  cause  the  absorbers 
to  discharge.  The  aluminum  arresters  on  the  main 
transmission  lines  appear  to  take  up  any  surges  of  this 
natiu-e. 

(2).  The  same  applies  to  ordinary  short  circuits, 
grounds,  etc.,  on  the  transmission  lines,  except  in 
the  case  of  severe  short  circuits  near  the  city  limits. 

(3).  Defective  insulators,  choke  coils,  and  arcing 
grounds  generally,  on  the  overhead  (1 2,000- V)  lines, 
will  cause  discharges  until  the  line  finally  breaks  down. 
This  usually  occurs  shortly  after  lightning  storms. 

(4).  Defective  cable  joints  usually  cause  discharges 
for  several  days  previous  to  the  final  breakdown. 

(5).  Generally  speaking,  switching  operations  per- 
formed in  the  sub-stations,  do  not  cause  the  absorbers  to 
discharge.  It  has  been  observed,  however,  that  a  shut-down 
involving  the  separation  of  the  various  plants  and  the 
subsequent  re-distribution  of  the  load,  etc.,  discharges 
occur  in  the  course  of  an  hour  or  so  later  due  to  no 
apparent  cause. 


-  70/a/fio  a/  ^'^t^s^tt 


In  several  cases  it  has  lx*on  noted  that  the  opening 
of  the  switches  at  Montreal  Tramway  Company,  at 
Hochelaga,  has  caused  the  absorbers  to  discharge  at 
Mentana  Sub-Station. 

Switching  operations  at  Lachine  Power  House 
involving  the  synchronizing  or  disconnecting  generators, 
have  caused  discharges  at  Mentana  and  occasionally 
at  Central  Station.  Similar  operations  at  Chambly 
occasionally  cause  discharges  at  Mentana. 

(6)  The  charging  of  the  aluminum  arresters  at 
both  ends  of  the  Cedars  line  will  cause,  under  favorable 
conditions,  discharges  at  both  Mentana  and  Central 
Stations. 

(7)  At  Mentana  high  frequency  surges  have  been 
taken  care  of,  for  instance,  the  opening  or  closing  of 
tie  feeder  switches  or  the  switches  connecting  the  absorbers 
to  the  bus  bar.* 


\         ^ 


!k        i       %       %^       i      I.        t      I       \       \       i.       k 
Figure  7 

Curves  6,  7  and  8  show  the  number  of  disturbances 
taken  care  of  by  the  absorbers  for  1918-19-20. 

Theory 

In  the  study  of  transient  electric  phenonema  it  is 
necessary  to  distinguish  between  two  classes: 

(1)  Disturbances  propagated  at  a  speed  depending 
on  the  frequency  of  the  supply. 

(2)  Disturbances  propagated  with  extreme  rapidity 
corresponding  to  the  speed  of  light. 

Disturbances  of  the  first  class  are  caused  by  the 
opening  of  circuits  under  load,  rupturing  of  short  circuits, 
arcing  grounds,  etc.  The  oscillations  set  up  thereby 
are  of  relative  low  frequency  and  are  not  uncommonly 
associated  with  tremendous  volumes  of  energy. 

Disturbances  of  the  second  class  are  caused  by 
switching,  sudden  voltage  variations,  etc.,  or  by  the 
introduction  of  electrical  energy  from  an  external  source, 
such  as  lightning.  The  frequency  ranges  from  a  few 
thousand  cycles  to  millions.  Disturbances  of  the  latter 
nature  are  harmless  and  manifest  themselves  in  the 
form  of  "static".  It  is  well  known  that  static  discharges 
deteriorate  insulation  by  the  production  of  heat  and 
chemical  disintegration,  thus  rendering  conditions  favour- 
able for  the  production  of  low  frequency  surges. 


Figure  6 


Coherer  discharge  alarms  are  installed  in  this  station. 
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Disturbances  ranging  from  20,000  to  100,000  cycles 
are  often  of  a  destructive  nature  due  to  local  concentration 
or  piling  up  of  the  voltage  on  the  end  turns  of  trans- 
formers, generators  or  other  inductive  portions  of  the 
circuit.  These  ,  disturbances  may  be  accompanied  by 
excess  or  even  low  voltages, — the  latter  are  of  an  exceed- 
ingly dangerous  character  and  may  cause,  by  reason 
of  their  high  frequency,  internal  resonance  between 
sections  or  group  of  sections  in  transformer  windings; 
they  occur  chiefly  on  moderate  voltage  systems,  on 
high  tension  lines  they  are  rapidly  dissipated  due  to 
skin  effect,  etc. 


7h»  /f»nfrr»/  l,^f  J^tWy  f^aar 


Figure  8 

High  frequency  disturbances  are  of  a  similar  character 
to  the  transient  phenomena  occurring  in  continuous 
current  circuits;  transfer  of  energy  is  involved  and  for 
this  reason  the  transients  are  called  "travelling  waves". 
Problems  of  this  nature  are  greatly  simplified  by  assuming 
that  the  initial  waves  are  rectangular,  i.e.  the  wave 
front  is  perpendicular.  As  a  matter  of  fact  the  wave 
front  is  sloped  due  to  the  uneven  distribution  of  current 
in  the  conductors  at  high  frequencies;  furthermore,  the 
waves  on  their  journey  are  attenuated  or  thinned  out 
according  to  the  following  law: 

—et. 
E  =Eo^ 

t  the  time. 
Where  R,  L,  C    &  G  are  the  resistance,   inductance, 
capacity  and  conductance  per  unit  length  of  the  circuit. 

Theory  of  Travellinê  Waves 

We  now  propose  to  give  a  brief  theoretical  outline 
of  the  more  salient  features  involved  in  the  phenomena 
connected  with  travelling  waves,  and  with  special  reference 
to  the  protective  apparatus  previously  described. 

If  a  circuit  containing  inductance  capacity,  but  of 
negligible  resistance  is  suddenly  opened,  the  discharge 
current  alternates  with  decreasing  intensity.  It  can 
be  shown  that  when  the  voltage  is  zero  the  whole  energy 
is  stored  in  the  magnetic  field  and  is  equal  to  \î^  P 
where  L  is  the  inductance  in  henrys  and  I  the  maximum 
value  of  the  current;  when  the  current  is  zero  the  whole 
energy  is  stored  in  the  dielectric  field  and  is  equal  to 
Yi  E^C,  where  C  is  the  capacity  in  farads  and  E  the 


maximum  value  of  the  e.m.f.  It  is  obvious  that  as 
long  as  the  energy  alternates  from  electrostatic  to  electro- 
magnetic then 

3^  L  P  =  H  EC  (1) 

Actually  the  electrical  energy  is  transformed  by  the» 
resistance  into  heat  and  since  this  process  is  irreversible 
the  oscillations  gradually  die  down  and  finally  vanish. 

The  rate  of  transfer  of  energy  in  cycles  per  sec. 
is  called  the  natural  period  or  frequency  of  the  circuity 
and  is  given  by 

f  = z^  (2) 

4  7rv'LC 

If  the  inductance  and  capacity  are  uniformly  dis-- 
tributed  then 

1 

f  = —— 

4  VLC  (3) 

From  equation  (1)  we  find  E  =  I  V  -^  ;  the  term   V  ^ 

is  called  the  "surge"  or  "wave  impedance"  of  the  circuit 
and  may  be  defined  as  the  proportionality  factor  between 
the  voltage  and  current. 

As  a  further  illustration  of  the  meaning  of  the  term 
"surge  impedance"  let  us  consider  a  circuit  containing 
uniformly  distributed  constants  (resistance  and  leakage 
neglected),  as  shown  in  Figure  9. 


L  L 


irr-^-s- 


J^/y.f 


If  we  close  the  circuit  through  an  equivalent  resistance 
equal  to  R  =  \/p  i-e.  the  surge  impedance  of  the  circuit, 

then  at  any  point  the  voltage  and  current  bear  a  con- 
stant definite  relation,  or  in  other  words,  the  deflection  of 
a  voltmeter  connected  across  the  lines  at  any  point  will 
be  the  same,  as  will  an  ammeter  connected  in  any  part 
of  the  line,  —  all  the  energy  supplied  is  absorbed  by 
the  resistance.  It  will  be  shown  later  that  if  travelling 
waves  are  introduced  in  the  circuit  no  reflection  takes 
place. 

The  value  of  the  surge  impedances  commonly  met 
with  are  as  follows: 

Overhead  lines 250  to  500  ohms 

Underground  lines 30  to    50  ohms 

Transformers  lines 3000  ohms 

In  the  case  of  very  high  voltage  power  transformers, 
the  surge  impedance  depends  on  the  wave  length.  For 
further  information  see  "Abnormal  Voltages  Within 
Transformers"  by  Blume  &  Boyajian.  A.I.E.E.  vol. 
XXXVIII. 
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Travclli^^;  electric  waves  may  be  reflected  and 
refracted,  and  in  lliis  respect  are  anaioRous  to  linht 
waves.*  The  phenomena  of  reflection  and  refraction 
are  caust>d  by  changes  of  current  and  voltage  due  to 
change  in  surue  impedance.  It  is,  therefore,  of  the 
greatest  importance  to  investigate  the  boundary  condi- 
tions between  two  circuits  of  diiïerent  surge  impedances. 

Before  passing  to  the  solution  of  this  problem,  we 
shall  now  give  certain  rules  for  guidance  and  review  the 
elementary  properties  common  to  all  electric  travelling 
waves,  (a)  Waves  travelling  in  a  direction  from  left 
to  right  are  positive,  waves  in  the  reverse  direction  are 
negative.  It  is,  of  course,  understood  that  the  sense 
of  directions  is  purely  arbitrary. 

(b)  In  the  positive  direction  the  voltage  and  current 
waves  are  of  the  same  sign;  in  the  negative  direction 
the  voltage  and  current  waves  are  of  the  opposite  sign. 

(c)  The  resultant  of  two  waves  passing  each  other 
is  the  numerical  sum  of  their  values  at  the  passing  point 
and  on  emergence  the  waves  are  unaltered.  For  instance 
if  two  equal  and  opposite  waves  of  the  same  sign  coincide 
the  voltage  is  doubled  and  the  current  reduced  to  zero. 
Similarly,  if  the  waves  are  of  opposite  sign  the  current 
doubles  and  the  voltage  zero, —  in  the  former  all  the 
energy  is  stored  in  the  dielectric  filed  and  in  the  latter 
in  the  magnetic  field. 

(d)  The  phase  angle  between  the  voltage  and  current 
remain  constant  in  the  incident  and  reflected  waves, 
respectively.  Change  in  phase  angle  can  occur  only 
in  the  case  of  a  resultant  wave.  The  constancy  of 
phase  relation  may  be  termed  the  characteristic  of 
travelling  waves;  in  the  standing  wave  the  voltage 
and  current  are  in  quadrature — no  transfer  of  energy 
takes  place,  (e)  The  energy  of  the  incident  wave  is 
equal  to  the  energies  in  the  transmitted  and  reflected 
waves;  if  at  the  transition  point  of  two  circuits  some 
device  is  connected,  then  the  energy  stored  or  absorbed 
by  same  must  be  included. 

(f)  The  changes  occurring  at  the  transition  point 
of  two  circuits  of  different  surge  impedances:  (see 
figure  10). 


^/>  /O 

The  wave  on  arriving  at  B  splits  into  two  parts,  one  is 
transmitted  from  B  to  C  and  the  other  reflected  back 
from  B  to  A. 

The  sum  of  the  incident  and  reflected  voltage  waves 
is  equal  to  the  transmitted  voltage  wave. 

i.e.  El  +  E2  =  E3  (4)  (where  Ei,  E»  and  E3  are  the 
incident,  reflected  and  transmitted  voltage  waves, 
respectively. 


The  difference  of  the  incident  and  reflected  current 
waves  is  equal  to  the  transmitted  current  wave, 
i.e.  I,  -   I2    =    Ij   —   (5)    where  I,,    Ij  and  I,   are   the 
incident,     reflected     and     transmitted     current     waves 
respectively. 

A  series  or  shunt  device  connected  at  the  transition 
point    necessitates    certain    modifications    in    equations 

(4)  and  (5). 

For  the  sake  of  brevity  the  necessary  changes  are 
shown  diagramatically  below: 


•Smrtas  (ftv/am!- 


1.^— "■■ 9      m      fn 

'z:^,      J     r 


—I. 


rr 


r.-r. .  I. 
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E.-f. 


,H/'i*'^  »  ^an^^  *> 


f. 


E,+  £■»  =  E". 

R«tl*fo«-.           E,»T«- 

T-r,  .  T.^T 

R.«r.r            F.  .  L^. 
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(g)  Waves  of  finite  length  may  be  treated  as  the 
resultant  of  two  equal  and  oppositely  signed  infijiite 
waves  displaced  by  a  time  equal  to  the  duration  of  the 
finite  wave.  It  is  obvious  that  the  wave  fronts  of  both 
finite  and  infinite  waves  are  the  same. 


-E 
-I  -♦ 


♦  I     "^ 


Electric  and  light  waves  differ  only  in  wave  length. 


•^5  // 

The  wave  in  its  passage  along  the  circuit  leaves  a 
slender  tail  behind  it  due  to  variations  in  speed  and 
attenuation.  The  process  known  as  the  "tailing  of 
waves"  is  of  a  similar  nature  to  diffusion  problems  in 
the  theory  of  heat,  and  is  one  of  extreme  difficulty 
from  a  mathematical  point  of  view. 

In  the  rectangular  wave  of  finite  length  the  tail 
or  rear  may  be  foimd  by  superimposing  the  negative 
infinite  wave  from  time  t  =  o  to  t  =  œ  on  the  positive 
infinite  wave  at  time  t.     (See  figure  11). 

The  reflected  wave  alone  travels  back  from  B  to  A 
(See  figure  10),  if  the  incident  wave  is  of  finite  length, 
whereas,  the  incident  and  reflected  waves  combine  if 
the  former  is  of  infinite  length. 


342 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


Let  us  now  consider  in  detail  the  changes  occurring 
at'the  'transmission  of  two  circuits  of  different  surge 
impendances — from  now  on  we  shall  assume  the  wave 
fronts  are  perpendicular,  i.e.,  rectangular  waves. 

Referring  to  Figure  12  we  may  write  to  the  following 
equations: 


2.     ^I, 

^3 

-(6) 

-  {4) 

—  Co) 

dombin^  (4)  (s)  ^  (6) 


^0   - 


z. 
z.-  z, 


z.  *  z„ 


—n) 
—  (d) 
—O) 

-Co) 


From  the  above  equations  we  deduce  the  following: 

(1)  The  reflected  waves  are  annulled  when  Zi  =  Zj 

(2)  When  Z2  is  greater  than  Zi  the  wave  is  partially 
reflected  with  reversal  of  current. 

(3)  When  Z2  is  less  than  Zi  the  wave  is  partially 
reflected  with  reversal  of  voltage. 

(4)  When  Zj  is  greater  than  Zi  the  voltage  wave 
is  increased  at  the  transition  point.  This  accounts 
for  the  fact  that  a  disturbance  originating  in  an  overhead 
line  connected  to  a  cable  passes  through  the  latter  \vith 
reduced  voltage,  and  in  passing  through  the  cable  to  a 
transformer  the  voltage  is  increased.     (See  Figure  13). 

We  shall  now  apply  the  above  equations  to  three 
important  cases,   viz.  when  Z2  =  R,  Z2  =  œand  Z2  =  0 

(1).   Let  Z,  =  Z  and  Z2  =  R 

then  (8)  becomes  E2  =  2Ei      R  —  Z 

RT^Z 

When  R  =  Z  the  reflected  wave  is  annulled  and 
all  the  energy  is  dissipated  into  heat.     (See  Figure  13). 

When  resistances  are  used  in  conjunction  with 
protective  apparatus,  it  is  usual  to  make  R  greater  than  Z; 
in  which  case  the  voltage  wave  is  partially  reflected 
back  into  the  line. 


(2).    When  Z^ 
circuited  line 
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The  wave  is  reflected  with  reversal  of  current  and 
the  potential  doubled  at  the  point  of  reflection. 

(3).     When  Zj  =  0  this  corresponds  to  a  line  short 
circuited  at  one  end. 


E3  =  2  El 


Zi  +  Z 


=  El 


2X0 
Zi  +  0 


I3  =2Ii 


ZI, 


Zi  +  Z2 


Il  = 


2Zli 
Zi  +0 


0 


2  II 


The  wave  is  reflected  with  reversal  of  voltage  and 
the  current  doubled  at  the  point  of  reflection. 

Experimental  confirmation  of  the  three  cases  just 
investigated  will  be  found  in  a  paper  by  "Propagation 
of  Impulses  Over  a  Transmission  Line"  by  Cunningham 
and  Davis,  A.I.E.E.  Vol.  XXXI,  1912.  This  paper 
is  well  worthy  of  careful  study. 

We  shall  now  discuss  the  case  of  a  resistance  shounted 
at  the  transition  point  of  two  circuits  of  different  surge 
impedances. 
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the  reflected  waves  areannuled,  i.e 


Z,— Zi 

the  wave  enters  circuit  No.  2  unchanged. 


When  R  is  greater  than 


Ùé\ùé1 


the  wave  is  partially 


Zo—  Zi 

reflected  with  reversal  of  current  and  the  voltage  wave 
in  circuit  No.  2  is  increased. 


When  R  is  less  than 


Lé\LÊ^ 


the  wave  is  partially  reflected 


Z^2        "1 

with  reversal  of  voltage,  and  the  voltage  wave  in  circuit 
No.  2  is  decreased.  Figure  15  shows  the  reflection  and 
transmission  of  a  restangular  wave  when 

Zi  =  270 
Zi  =  30,  Zj  =  270,  R  =  600  and      Zo  =    30 

R  =  600 
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It  is  impracticable  to  use  shunt  resistances  per- 
mantly  connected  to  the  circuit  on  account  of  the  ohmic 
losses;  for  this  reason  horn  gaps  or  condensers  are  used 
in  series.  In  this  connection  it  may  be  of  interest  to  note 
that  another  form  of  suige  absorber  consist  of  a  resistance 
shunted  by  an  inductance  in  series  with  the  circuit  to  be 
protected.  This  device  is  also  due  to  Campos  and  has 
been  successfully  used  on  high  tension  transmission  lines 
in  Europe,  it  has  also  been  used  to  a  limited  extent  in 
America,  chiefly  for  the  protection  of  high  tension  testing 
transformers,  in  conducting  high  voltage  high  frequencv 
tests  on  transformers,  etc. 

We  shall  now  investigate  the  changes  involved  b>' 
the  combination  of  a  series  inductance  and  shunted 
resistance  at  the  transition  point  of  two  circuits  of 
different  surge  impedances. 


Case  I 


CamLinina    ('^^03}  toe    oôTain. 


37 


4-      ZI,  S±£. 

z.e 


('- 


e        ■'U.-^} — )  -(H) 


/'■'""CO 


'■    z,e,z^e.z.Zc        a.-i!xz,e^z^e,z,z.)  '    Jfr.-^j /("■> 
I  .     r.,r. 


(ia> 


UJaaet  of  finite  /tirofh  -     The  ebùo fions  o/  Hie  rear  9/  the   rejpecTiue  loiruet 
are  at  /0//0UJS  :- 


^;  -  i^i  -^^ 


l.p.:,e.7.T, 


z.e  fZ.ei-z.Zg 


/,*"'Z,<"'Z.Z, 


'-(       -OS) 


«       i:z%e}     '^    -(20) 


^'  -?^'   (z..'^xz.e^z,i^.z.zj  ^'    ^r^.-'^J      '  «'■> 


^'  "''■à^ejrz.e.z^e.z.z,)    "■ 


~rxzrrs—) 


^(Zl) 


344 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


Case  II 
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Figxire  16A  shows  the  transmission  or  reflection  of  a 
rectangular  wave  of  infinite  length.  The  following 
assumptions  are  made: 

Zi  =  30  ohms,  Z2  =  270  ohms,  R  =  ohms  L  =  . 00025 
henry. 
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Figure  16B  shows  the  same  for  a  rectangular  wave 
of  finite  length.  In  this  case  the  following  points  should 
be  carefully  noted: 

1.  The  wave  fronts  are  smooth. 

2.  The  abrupt  change  in  the  reflected  wave. 
This  is  due  to  the  fact  that  the  choke  coil  acts  at 


the  first  instant  as  an  infinite  impedance,  i.e.  an 
open  circuit.    The  wave  is,  therefore,  fully  reflected. 


Local  drop  of  potential  at  the  transition 


3. 

point. 

4.  The  final  values  of  the  transmitted  and 
reflected  waves  are  respectively  the  same  as  in  the 
case  previously  discussed,  viz.,  shunted  resistance  at 
the  transition  point,  (cf.  11  and  (12)  with  (14> 
and  (15)  also  (24)  and  (25). 

5.  The  energy  stored  in  the  inductance  L  is- 
discharged  into  circuits  Zi  and  Z2    in  the  ratio  of 


^1  V  ^^! 

Z2   ""  (Zi  +  R)^ 

Z,  (Z,  +  R)^ 
Z2  ^  R« 


Case  (1) 
Case  (2) 


In  the  former  case  the  energy  is  discharged  into  a 
circuit  in  which  Z.,  is  connected  in  series  with  Zi  and  R 
in  multiple.  In  the  latter  case  the  energy  is  discharged 
into  a  circuit  in  which  Zi  is  connected  in  series  with 
Z2  and  R  in  multiple. 

6.  The  time  constant  in  Case  No.  1  is  much 
higher  than  in  Case  No.  2,  so  that  the  oscillations 
are  damped  out  much  more  rapidly  in  the  former 
than  in  the  latter  case.  If  Z2  represents  a  trans- 
former or  other  station  apparatus  then  it  is  usual 
to  connect  the  resistance  as  shown  in  Case  No.  1. 

(Note.  This  type  of  arrester  is  installed  at 
the  station  end  and  at  the  junction  points  of  the 
aerial  and  underground  distributing  circuits). 

Passing  now  to  the  condenser,  resistance  arrange- 
ment or  surge  absorber.  The  complete  solution  is  given 
below: 
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It  will  be  noted  that    £3=  E,     showing    that     the 

condenser  impresses  its  voltage  on  the  two  circuits 
Zi  and  Zj  which  are  in  parallel  with  the  condenser 
and  resistance. 


: 


i 


:d. 


I 


/Vfi. 


'7 


f'i.Va, 


of 
on 


of 


Figure  17  shows  the  transmission  and  reflection 
a  rectangular  wave  of  infinite  length,  and  is  based 
the  following  assumption: 

Zi  =  270    ohms.  R  =    600  ohms. 

Zo  =  3000  ohms.  C  =  .007  microfarads. 

Figure  17B  shows  the  same  for  a  rectangular  wave 
finite  length. 

The  following  should  be  noted: 

1.  The  wave  fronts  are  not  as  steep  as  the 
original  wave. 

2.  The  condenser  acts  at  the  first  instant  as  a 
negative  resistance  or  short  circuit,  and  impresses 
its  voltage  on  the  two  circuits  Zi  and  Zo,  as 
previously  stated. 

3.  Local  drop  of  potential  at  the  transition 
point.  This  is  far  more  important  than  the  value 
of  the  reflected  or  transmitted  wave. 


4.  The  final  values  of  the  transmitted  and 
reflected  waves  are  the  same  as  if  the  condenser 
and  resistance  were  not  present,  (cf.  (7j  and  (8) 
with  (35)  and  (37;. 

5.  The  time  constant  of  the  circuit  is  consider- 
ably increased  by  the  introduction  of  the  condenser 
and  resistance  at  the  transition  pcjint. 

6.  The  rapid  rate  of  energy  absorbtion  by  the 
resistance  is  shown  by  the  curve  in  figure  18. 
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Fig.      18 


It  may  be  questioned  whether  one  is  justified  in 
applying  mathematics  to  the  solution  of  problems  of 
this  character  in  view  of  the  fact  that  engineers  are  by 
no  means  unanimous  as  to  the  relative  value  of  protective 
apparatus  in  general,  in  fact,  some  engineers  perfer  to 
rely  entirely  on  increased  insulation  on  end  turns,  etc., 
and  discard  the  use  of  lightning  arresters  in  any  form. 
It  must  be  remembered,  however,  that  the  results  obtained 
are  qualitative  rather  than  quantitative.  The  subject 
has  been  treated  along  similar  lines  by  several  European 
engineers  and  may  be  found  by  consulting  the  files  of 
European  technical  publications.  Owing  to  the  limited 
technical  library  facilities  in  Montreal,  a  number  of 
these  publications  were  not  available,  so  that  the  solu- 
tion of  the  problems  dealing  directly  with  the  protective 
devices  described,  had  to  be  derived  independently. 

The  theory  of  electric  wave  transmission  was  origin- 
ally developed  by  Heaviside  as  early  as  1887,  and  may 
be  found  by  consulting  his  "Electrical  Papers"  Vol.  II. 
We  have  also  drawn  freely  from  the  writings  of  Steinmetz, 
Thomas,  Faccioli,  Pffiner,  Berg  and  others. 

It  may  be  of  interest  to  state  that  Mr.  Faccioli 
intends  to  pubHsh  shortly  an  article  in  the  "General 
Electric  Review"  giving  the  full  theory  of  the  condenser 
resistance,  device  and  a  number  of  other  similar  combina- 
tions. 

In  conclusion,  we  wish  to  express  our  thanks  to 
R.  M.  Wilson,  M.E.I.C.,  for  suggestions  and  practical 
help  in  the  preparation  of  this  paper,  and  also  to 
H.  B.  Simons  and  the  other  members  of  the  Electric 
Generating  Department. 

Credit  is  due  to  W.  W.  Lewis  of  the  General 
Electric  Company,  who  designed  the  apparatus  and 
made  the  original  investigation  leading  to  its  adoption. 
We  wish  to  express  our  indebtedness  to  him  for  the 
furnishing  of  certain  technical  references  and  advice. 

This  paper  is  necessarily  incomplete  and  full 
responsibility  rests  on  the  writers  for  whatever  defects 
it  may  contain. 
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The  Hudson  Bay  Route 

Resources,   Conditions,   and   Development  to  Date 

J.  W.  Tyrrell,  M.E.I.C. 
Read  before  Hamilton  Branch,  The  Engineering  Institute  of  Canada,  Dec.  10th,  1920. 


Although  explorations  and  examinations  con- 
ducted by  many  explorers,  have  been  going  on  inter- 
mittently for  more  than  three  hundred  years;  Hudson 
Bay,  strange  to  say,  still  remains  a  comparatively  unknown 
sea,  and  an  entirely  undeveloped  source  of  wealth  to  our 
country. 

Although  possessing  an  area  five  times  as  large  as 
our  great  lakes  combined,  and  a  tidal  coast  line  of  about 
six  thousand  miles,  at  no  place  is  this  as  yet  accessible 
by  any  form  of  improved  highway,  and  it  can  still  be 
reached  from  the  settled  parts  of  Canada,  only  by  means 
of  canoes,  small  boats,  or  dog  sleds,  following  the  routes 
of  our  God-given  streams.  Into  the  Bay  are  discharged 
a  score  of  mighty  rivers,  some  of  which  rank  among  the 
largest  on  the  continent,  although  an  unfortunate  feature 
of  many  of  them  is,  that,  they  are  very  shallow  at  their 
mouths.  Fortunately,  however,  there  are  some  exceptions. 

In  connection  with  the  problem  of  opening  up  the 
Hudson  Bay  route  there  are  two  very  vital  questions 
to  be  considered. 

The  former  is  briefly  "Is  the  country  worth  opening?" 
and  the  second  question  is  "By  what  route  can  it  best 
be  opened?". 

If  the  local  resources  are  of  limited  extent  and  little 
value  then  the  difficulties  of  creating  an  outlet  for  com- 
merce from  our  Western  wheat-fields  to  Europe,  by  way 
of  Hudson  Bay  and  Strait  Route  assume  a  serious  aspect  ; 
but  if  on  the  other  hand  the  local  resources  are  of  large 
extent  and  great  value,  surely  the  success  of  a  well- 
advised  railway  project  to  some  point  on  the  coast  of 
Hudson  Bay  and  a  line  of  steamers  connecting  therewith 
is  assured. 


Animal  Products 

Probably  the  most  valuable  product  is  the  Right, 
Bowhead  or  Greenland  Whale,  which  is  found  in  the 
Northern  parts  of  Hudson  Bay  and  Strait.  It  is  the 
species  from  which  the  whale  bone  of  commerce  is  derived, 
as  well  as  a  large  amoimt  of  valuable  oil.  The  commercial 
value  of  a  single  specimen  ranges  from  five  to  twenty 
thousand  dollars,  depending  upon  the  size,  and  consequent 
production  of  bone  and  oil. 

Perhaps  second  in  importance  and  value  to  the 
Right  Whale  fishery,  is  that  of  the  White  Whale  —  a 
much  smaller  though  a  very  much  more  abundant  animal. 
The  oil  and  hide  products  of  one  animal  being  worth, 
on  the  average  thirty  dollars. 


The  Narwhal  of  Sea  Unicorn  is  another  valuable 
species  of  whale,  found  in  the  Northern  parts  of  the 
Bay  and  Strait,  but  it  is  of  comparatively  rare  occurrence. 
The  remarkable  feature  about  this  animal  is  that  it 
possesses  a  long  spiral  horn  of  very  fine  ivory,  extending 
from  the  upper  jaw  directly  in  line  with  the  body.  .The 
length  of  horn  in  an  adult  is  frequently  about  eight  feet, 
and  in  value  is  worth  from  $2.50  to  $3.00  per  pound. 

The  Walrus  fishery  probably  ranks  next  in  value  to 
that  of  the  white  whale,  for  this,  the  largest  species  of 
the  Seal  family,  is  abundant  almost  everjTvhere  through- 
out the  Northern  parts  of  Hudson  Bay  and  the  Strait. 
They  delight  to  sport  and  feed  upon  the  clams  and  other 
shell-fish,  which  they  dig  from  the  sand  in  the  shallow 
waters  with  their  long  ivory  tusks  provided  for  that 
purpose.  According  to  A.  P.  Low,  the  present  Southerly 
limit  of  the  walrus  is  found  at  the  North  Belcher  Islands, 
in  about  latitude  52  deg.  although,  as  is  the  case  with 
many  other  animals,  its  range  was  formerly  much  farther 
South. 

Since  a  walrus,  like  most  other  seals,  sinks  immediate- 
ly when  killed,  a  very  large  percentage  of  those  killed 
by  existing  methods  of  hunting  are  completely  lost. 
The  harpoon  and  lance,  with  attached  line  and  float, 
should  therefore  be  the  only  implements  used  in  the 
hunt  for  these  animals.  Upon  one  occasion  with  a  boat's 
crew  of  eleven  men,  near  the  shore  of  the  Digges  Islands, 
we  were  suddenly  confronted  by  a  herd  of  about  fifty 
walruses — all  of  them  snorting  and  blowing  and  looking  like 
so  many  demons.  With  heads  and  shoulders  above  the 
water  and  their  long  curved  ivory  tusks  gleaming  in  the 
sunlight,  they  charged  straight  for  our  position  and  so 
terrified  some  of  our  sailors  that  they  were  with  difficulty 
restrained  from  jumping  overboard  into  the  sea.  We 
were  not  properly  outfitted  at  the  time  for  walrus  hunting 
—  being  armed  only  with  five  Winchester  rifles  —  but 
with  these  we  opened  a  rapid  fire  and  demoralized  the 
band  before  any  of  them  reached  our  boat. 

Many  of  them  were  killed  and  sank  in  deep  water 
before  they  could  be  secured,  but  to  one  we  managed  to 
make  fast,  and  towed  him  to  the  shore  —  a  shelving 
sandy  beach.  But  when  we  imdertook  to  haul  him  out 
of  the  water,  we  realized  for  the  first  time  the  enormity 
of  his  bulk  and  weight.  Although  eleven  able-bodied 
men,  we  could  not  without  "purchase"  commence  to 
pull  the  carcase  from  the  water,  and  even  with  a  par- 
buckle were  only  half  successful. 

The  weight  of  a  single  hide  will  average  about  two 
hundred  and  fifty  pounds,  and  the  ivory  tusks  which 
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wciRh  anywhere  from  two  to  ton  pounds,  are  worth 
about  75c.  per  pound.  The  oil  derived  from  Walms 
blublxT  is  of  rather  inferior  (juaHty  and  therefore  not 
of  Rreat  value.  The  total  marketable  products  of  a  single 
adult  walrus  will  therefore  Ix-  worth  between  $30.00  and 
$-10.00. 


Norway  House 


The  Square-flipper,  Bearded  or  Big  Seal  ranks  next 
in  size  to  the  Walrus  being  commonly  about  eight  feet 
in  length,  and  is  widely  distributed  though  not  very 
numerous.  The  hide  is  largely  used  by  the  Eskimos 
for  the  best  grades  of  leather,  and  the  oil  product  is  also 
of  considerable  value. 

The  Harp  or  Saddleback  Seal  is  the  species  most 
commonly  found  in  great  numbers  off  the  Banks  of 
Newfoundland,  but  it  is  not  frequently  met  with  in 
Hudson  Bay,  though  quite  commonly  in  the  Strait. 
It  is  valuable  for  hide  and  oil  products. 

The  Ringed  or  Jar  Seal,  though  the  smallest,  is  the 
most  common  and  abundant  species  fovmd  in  Hudson 
Bay  and  adjacent  waters. 

The  Harbour  or  Freshwater  Seal  is  the  fifth  and 
last  variety  of  this  animal  found  in  Hudson  Bay  and 
adjacent  waters,  and  though  not  numerous  it  is  widely 
distributed.  It  is  highly  prized  by  the  Eskimos  because 
of  its  beautiful  dark  rich  furry  coat,  that  of  the  young 
being  soft  and  rich  —  somewhat  like  that  of  the  fur  seal. 
Unlike  the  other  varieties,  it  frequents  the  fresh  water, 
ascending  rivers  and  being  found  in  fresh  water  lakes 
of  high  elevation. 

The  Polar  Bear  mai'  be  regarded  in  the  animal 
world  as  the  monarch  of  the  Hudson  Bay  region.  He 
is  found  about  as  frequently  in  the  water  as  upon  the 
land  —  having  a  very  wide  range  over  which  he  roams 
throughout  the  year  —  following  the  general  movements 
of  the  seal  and  other  animals  upon  which  he  preys. 
The  female  polar  bear  resorts  to  the  shelter  of  some 
friendly  snow-band  during  the  winter  months,  and  there 
gives  birth  to  her  young  in  the  month  of  March;  but 
the  males  do  not  hibernate,  preferring  rather  to  take 
their  chances  of  an  occasional  cold  meal  whilst  roaming 
their  solitary  fields  of  ice  and  snow. 


The  skin  of  the  polar  bear  forms  a  beautiful  and 
valuable  rolx-,  whilst  the  blubber  afïords  a  fine  grade  of 
oil,  but  the  chief  value  of  the  animal  is  as  a  prize  for 
the  sportsman. 

The  Reindeer  of  the  Hudson  Bay  country  is  to-day 
what  the  Buffalo  was  to  the  Western  plains  forty  or 
fifty  years  ago,  the  chief  source  of  food  to  the  natives. 
They  exist  today  in  countless  numbers  but  as  they  have 
been  described  at  considerable  length  on  former  occasions 
no  further  mention  will  be  made  here. 

The  Musk  Ox  is  one  of  the  noblest  and  most  valuable 
animals  of  the  Northern  shores  of  Hudson  Bay  and 
adjacent  territory.  It  is  found  in  very  considerable 
numbers  and  affords  most  luxurious  robes. 

Woodland  Caribou,  Moose  and  Jumping  Deer  are 
found  in  more  or  less  abundance  throughout  the  timbered 
country  about  the  Southern  parts  of  the  Bay;  so  also  are 
Black  Bears,  Wolves  and  Colored  Foxes.  Black  and  Red 
as  well  as  White  Foxes,  are  commonly  found  in  the  country 
North  of  the  timber  line. 

Other  fur  bearing  animals  which  may  be  mentioned 
as  products  of  the  Hudson  Bay  country  are  Otter,  Beaver, 
Fisher,  Mink,  Martin,  Ermine,  Wolverine,  Lynx,  and 
Wild  Cats. 

Little  definite  information  seems  to  be  available 
regarding  the  varieties  and  abundance  of  fish  in  Hudson 
Bay  and  Strait,  but  certain  it  is  that  some  of  the  finest 
fish  have  come  from  those  waters.  From  personal 
knowledge  the  writer  can  vouch  for  the  following  species  : — 

Salmon  of  the  very  finest  quality  are  found  in 
abundance  both  in  Hudson  Bay  and  Strait. 

Lake  Trout  are  found  in  all  the  streams  and  lakes 
tributary  to  the  Bay. 

Sturgeon  are  plentiful  in  the  Nelson,  Churchill  and 
some  other  rivers  flowing  into  the  Bay. 

Whitefish  are  caught  in  the  mouths  of  several  of  the 
rivers  by  the  Hudson's  Bay  Company,  and  salted  in 
barrels  for  export. 

Cod  have  been  found  at  a  number  of  points  in  the 
Northern  parts  of  the  Bay  and  Strait,  and  in  Ungava 
Bay  of  late  years  a  most  successful  cod  fishery  has  been 
carried  on  by  Senator  Blanchard,  a  progressive  and 
wealthy  Newfoundlander. 

Doubtless  other  varieties  of  deep  water  fish  will  be 
found  when  properly  fished  for,  but  as  yet  thfe  has  not 
been  done  so  far  as  the  writer  is  aware. 

Of  feathered  game  there  is  a  great  abundance,  par- 
ticularly waterfowl,  the  most  important  of  which  are: — 
Brant,  Hutchins,  and  Sno^T  Geese,  Northern,  American 
and  King  Eiders,  Squaw  Ducks,  Swans,  Loons,  Murres, 
Quillemots,  and  many  other  sea  fowls.  Ptarmigan  also 
are  found  in  great  nimibers  in  many  places  in  the  open 
countr}'.  They  are  commonly  caught  by  the  natives 
with  nets  and  form  a  staple  article  of  food. 
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Vegetable  Products 

Under  this  heading,  in  the  Northern  parts  of  the 
Hudson  Bay  territory,  we  can  count  upon  nothing  for 
export,  although  in  the  valley  of  the  Thelon  and  some 
other  rivers  there  are  valuable  belts  of  spruce  and  tama- 
rack timber  for  local  supply  when  required.  Nearly 
all  of  the  Southern  part  of  the  territory  South  of  latitude 
58  deg.  is,  however,  more  or  less  heavily  wooded  with 
White  and  Black  Spruce,  Tamarack,  Poplar,  Birch,  Pine, 
Balsam,  Cedar,  Elm  and  Ash  here  given  in  order  of  their 
abundance. 

Very  large  quantities  of  milling  timber  are  found  in 
the  valleys  of  all  the  large  rivers  emptying  into  the 
Southern  shores  of  Hudson  and  James  Bay,  while  the 
available  supply  of  pulpwood  is  almost  unlimited. 


Navigation  on  the  Nelson  River 


Agricultural  development  is  not  to  be  expected 
anywhere  in  the  Northern  parts  of  the  district,  but 
throughout  the  more  Southerly  wooded  portions  there 
are  great  possibilities  in  this  direction.  At  Port  Churchill 
there  are  a  few  hardy  garden  vegetables  grown  for  local 
use,  but  at  York,  120  miles  farther  South,  many  varieties 
grow  luxuriantly;  and  the  writer  believes  at  Moose  Factory, 
and  other  Southern  points  almost  all  kinds  of  farm 
produce  have  been  raised  successfully.  This  being  the 
case,  there  are  millions  of  acres  of  agricultural  lands 
between  the  shores  of  the  Bay  and  the  height  of  land 
to  the  South  of  it. 

Mineral  Products 

Of  these  little  can  as  yet  be  said  excepting  as  to 
prospect-;.  Many  valuable  minerals  have  been  sighted 
in  various  parts  of  the  territory,  but  as  yet  no  systematic 
prospecting  has  been  undertaken,  and  with  few  exceptions, 
therefore,  no  reliable  information  is  available  as  to 
qualities  or  quantities  of  minerals  discovered. 

Iron  Ores  are  known  to  occur  in  several  localities 
notably  along  the  East  main  coast  and  the  adjoining 
islands,  on  the  West  coast  of  Ungava  Bay,  and  the 
South  shore  of  Hudson  Strait,  also  upon  the  Mattagami 
River. 


Galena  is  known  to  exist  in  workable  quantities  at 
Richmond  Gulf  and  Little  Whale  River,  a  few  tons  of 
ore  having  been  mined  near  the  Hudson's  Bay  Coy's, 
post  at  the  latter  place.  Doctor  Bell  reports  assays  of 
two  samples  of  this  ore  as  yielding  5.104  and  12.03  ounces 
of  silver  to  the  ton. 

Gold  and  Silver  are  also  reported  to  have  been  found 
in  small  quantities  upon  the  East  main  coast,  near  Great 
Whale  River  and  Dog  Island;  also  on  the  West  coast 
South  of  Rankin  Inlet  where  a  large  area  of  the  Huronian 
or  Keewatin  schists  occur.  Again  both  metals  were 
discovered  in  small  quantities  in  samples  obtained  from 
one  of  the  most  Northerly  of  the  Ottawa  Islands. 

Molybdenum  is  reported  to  have  been  found  upon 
the  East  Main  Coast. 

Copper  has  been  discovered  both  on  the  East  and 
the  West  coasts,  though  in  unknown  quantities. 

Lignite  is  reported  to  have  been  discovered  on  the 
Missinaibi  River,  Gypsum  on  the  Moose,  and  Petroleum- 
bearing  limestone  on  the  Abittibi. 

Good  qualities  of  building  stone  are  available  on 
both  the  East  and  West  shores  of  the  Bay.  Large 
quantities  of  Soapstone  occur  at  Mosquito  Bay,  on  the 
East  Coast,  and  abundance  of  Mica  has  been  discovered 
in  Chesterfield  Inlet,  Eastmain  and  Lake  Harbour,  a 
mine  being  now  profitably  worked  by  a  Scotch  whaler 
at  the  latter  place,  not  far  from  where  I  spent  the  winter 
of  1885-86.  Mr.  Low  reports  that  in  1904  thirteen  tons 
of  excellent  Mica  were  taken  from  this  mine. 

Graphite  has  been  found  on  the  East  shore  of  Ungava 
Bay,  in  White  Strait,  and  near  Cape  Wolstenholme. 

Conditions 

Having  briefly  reviewed  the  prospective  resources  of 
Hudson  Bay,  and  believing  that  they  are  quite  sufficient 
coupled  with  the  assured  through  traffic  in  grain  exporta- 
tion —  to  warrant  the  opening  up  of  a  well  advised  steam 
route  to  some  port  on  the  shores  of  the  Bay  and  thence 
through  the  Bay  and  Strait  to  the  markets  of  the  world, 
we  shall  now  enter  into  a  careful  consideration  of  the 
questions  of  navigation.  In  doing  so  the  writer  is  not 
unmindful  of  the  fact  that  we  are  taking  up  a  question, 
which  has  been  under  serious  consideration  and  investig- 
ation for  years  past,  so  far  without  material  results. 

As  compared  with  existing  routes  to  Europe,  the 
distance  from  Port  Churchill  or  York,  to  Liverpool  is 
about  the  same  as  that  from  Montreal  to  Liverpool, 
by  way  of  Cape  Race;  while  the  distance  from  a  central 
interior  point,  such  as  Prince  Albert  to  Churchill  is  more 
than  twelve  hundred  miles  less  than  to  Montreal.  From 
Regina  to  Churchill  the  saving  in  rail  travel  would  be 
over  one  thousand  miles,  and  from  Edmonton  it  would 
amount  to  more  than  eleven  hundred  miles. 

The  simple  statement  of  these  facts,  coupled  with 
our  knowledge  of  the  yearly  congestion  of  traffic  upon 
the  existing  railroads,  and  their  excessively  high  freight 
charges  —  which  have  to  be  paid  by  our  Canadian 
producers  —  together  with  the  great  desirability  of 
developing  the  local  resources  of  the  Hudson  .Bay,  con- 
stitute the  chief  arguments  in  favour  of  the  establishment 
of  a  "Hudson  Bay  Route". 
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In  deterniiniiiK  the  location  of  such  a  route, 
the  fust  ^;reat  question  is  tlie  si>lection  of  a  terminal  or 
sea  port  on  tiie  coast  of  tiie  Bay. 

From  a  «lance  at  the  map.  liecause  of  their  geoRraph- 
ical  [lositions,  the  choice  would  naturally  fall  upon  Severn, 
Nelson  or  Churchill,  consequently  an  examination  of  the 
merits  or  claims  of  these  three  places  becomes  necessary. 

Severn  may  he  eliminated  because  of  the  exceedingly 
shallow  water  and  low  coast  line  in  that  i^art  of  the  Bay, 
and  the  choice  left  between  the  two  remaining  ports 
Nelson  and  Churchill,  at  IxHh  of  which  places  extensive 
surveys  have  Ixx'n  made.  In  1912  the  Hon.  F'rank 
Cochrane  -  Minister  of  Railways  -  accompanied  by  his 
chief  engineer  and  other  officials  formed  an  expedition 
to  Hudson  Bay  and  there  and  then  selected  Nelson  as 
the  terminal  site.  The  following  summer  a  party  of 
engineers  was  sent  up  to  prepare  for  construction  work, 
and  in  due  course  expensive  plant  was  shipped  notably 
a  large  suction  dredge  or  sand  sucker  for  the  purpose 
of  dredging  out  a  channel  and  making  a  safe  harbour 
in  the  mouth  of  the  Nelson.  Unfortunately  the  river 
bed  at  the  mouth  of  the  Nelson,  was  found  to  be  composed 
of  hard  stratified  clay  and  hard  pan  instead  of  sand  or 
soft  mud  and  consequently  the  dredge  was  quite  in- 
afïective. 


Tracking  up  Lower  Stretches  of  Nelson  River 

The  following  is  a  quotation  from  a  report  of  the 
chief  engineer  dated  June  1920. 

"The  amoimt  of  dredging  we  have  done  at  Nelson  is 
inconsiderable  compared  with  what  we  have  to  do.  The 
equipment  we  had  at  Nelson  was  not  at  all  suitable  for 
the  work  we  had  to  do.  —  We  have  had  the  greatest 
possible  need  for  a  couple  of  dipper  dredges.  —  We  have 
been  fiddling  with  the  matter  of  dredging  and  have  not 
made  any  real  attempt." 

This  does  not  make  very  cheerful  reading  after  six 
or  seven  years  operations;  especially  when  we  couple 
with  it  an  official  statement  appearing  in  the  same  report, 
that  up  to  the  31st.  of  March  1919,  $6,325,256.10  had 
been  expended  upon  this  harbour  work  besides  $14,526,- 
560.43,  upon  the  Hudson  Bay  Railway  leading  to  it. 
There  is  no  fault  to  be  found  with  the  judicious  expend- 
iture of  such  an  amount  for  construction  w^ork,  but  no 


engineer  should  undertake  to  handle  hard  pan  with  a 
suction  dredge,  and  furthermore  it  is  the  writer's  perscjnal 
opinion  that  Nelsf>n  never  should  have  been  selected  as 
the  terminus  when  a  land-locked  natural  harbour  such 
as  Churchill  is  available  and  easy  of  entrance  during  all 
kinds  of  weather. 

Neither  would  any  unusual  difficulty  be  met  with 
in  the  construction  of  a  railway  to  Churchill  for  during 
the  summer  of  1905,  the  writer  made  a  special  examination 
of  this  route  from  Lake  Winnif)eg  to  Churchill  and  found 
it  perfectly  feasible  and  so  reported. 

In  connection  with  construction  work  at  the  mouth 
of  the  Nelson,  so  much  difiiculty  and  expense  seems  to 
have  been  involved,  that  the  impression  has  spread  that 
a  mistake  may  have  been  made  in  the  location  of  the 
Hudson  Bay  Railway  and  the  selection  of  a  terminal  site. 

With  the  object  of  investigating  this  question  a 
Committee  of  the  Senate  was  appointed  last  April,  to 
collect  information  and  prepare  a  report  —  which  they 
have  recently  issued,  and  from  which  the  following 
quotations  are  taken: — 

Report  of  Senate  Committee 

"Your  Committee  took  a  large  amount  of  evidence 
regarding  the  relative  merits  of  the  two  Western  ports, 
Churchill  and  Nelson,  —  Churchill  was  shown  to  be  an 
absolutely  land  locked  harbour,  entirely  protected  from 
every  wind  no  matter  from  which  quarter  it  should  blow, 
where  a  few  ships  could  at  all  times  ride  at  anchor  in 
perfect  security.  Nelson  on  the  other  hand,  has  no 
natural  protection  from  the  sea,  except  such  as  it  receives 
by  reason  of  its  remoteness  from  the  body  of  the  sea, 
there  being  a  twenty  mile  stretch  of  shallows  between  it 
and  deep  water,  —  A  very  large  amoimt  of  money  has 
already  been  expended  upon  the  harbour  improvements 
at  Nelson,  but  a  much  larger  sum  is  still  required  before 
the  present  plans  can  be  carried  out.  There  seems  to  be 
considerable  doubt  whether  or  not,  even  when  the  proposed 
plans  are  completed,  the  harbour  at  Nelson  will  be  an 
entirely  safe  one  against  an  Easterly  gale.  —  The  present 
harbour  of  Churchill  is  rather  small,  but  could  easily 
be  enlarged  enough  to  accommodate  all  the  trade  likely 
to  offer  for  many  years  to  come." 

Beyond  the  present  deep  water  harbour,  there  is  a 
large  basin  of  shallow  water,  the  bottom  of  which  is 
composed  of  hard  clay  mixed  with  boulders  which  could 
be  easily  dredged,  and  the  resultant  harbour  would  be 
of  its  size  one  of  the  finest  in  the  continent.  —  It  is  the 
opinion  of  this  Committee  that  the  Government  would 
be  well  advised,  if  before  expending  any  more  money 
on  the  harbour  works  at  Nelson,  they  were  to  appoint 
a  Committee  of  expert  engineers  and  railway  builders  to 
examine  the  route  to  Churchill,  and  ascertain,  whether 
or  not  it  is  possible,  —  and  what  would  be  the  cost  and 
advantage  of  making  Churchill  the  port  and  terminus 
of  the  Hudson  Bay  Road  rather  than  Nelson. 

The  conclusions  arrived  at  by  the  Committee  of  the 
Senate  read  as  follows: — 

"Your  committee  make  the  following  findings  upon 
the  e\idence  adduced  before  them. 
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(1)  That  the  Hudson  Bay  route  is  feasible  and  will 
probably  in  time  be  profitable. 

(2)  That  the  season  of  navigation  under  present 
conditions  is  at  least  four  months  in  length,  and  may  be 
reason  of  improvements  in  aids  to  navigation  be  con- 
siderably increased. 

(3)  That  in  the  opinion  of  this  Committee,  sufficient 
care  was  not  taken  in  the  selection  of  Nelson  as  the 
terminus  of  the  railway  and  that  the  Government  should 
not  make  further  important  expenditure  upon  this  post 
without  first  making  a  new  and  thorough  examination 
into  the  relative  merits  of  Churchill  and  Nelson  as  a 
terminus  for  the  railroad. 

(4)  That  the  waters  of  the  strait  and  rivers  tributary 
to  the  bay  teem  with  fish  and  valuable  marine  animals, 
and  we  believe  that  the  Bay  is  equally  well  stocked  but 
there  has  not  yet  been  sufficient  data  collected  as  to  the 
extent  of  the  fisheries  of  the  Bay  to  enable  an  author- 
itative statement  to  be  made  as  to  their  value. 

(5)  That  the  mines  already  discovered  in  the  Hudson 
Bay  District  are  of  sufficient  number  and  richness  to 
indicate  the  existence  of  great  potential  mineral  wealth." 


Heavy  Rapids  on  Churchill  River 

Obstacles  to  Navigation 

Outside  of  the  harbours,  the  only  obstacles  to 
navigation  occur  in  Hudson  Strait,  where  at  three  points 
the  channel  is  contracted  to  forty  or  forty-five  miles  in 
width.  The  first  of  these  points  counting  from  the 
West,  is  at  the  South  of  Nottingham  Island,  and  here 
ice- jams  are  frequently  met  with  during  the  early  part 
of  the  summer  and  late  in  the  Fall;  but  by  careful  observ- 
ation of  the  wind  and  tidal  currents,  these  obstructions 
may  often  be  avoided  by  passing  either  to  the  North 
of  Nottingham  or  to  the  South  of  Digges  Island,  between 
which  and  the  mainland  at  Cape  Wolstenholme  there 
is  deep  water.  The  prevailing  direction  of  the  movement 
of  the  ice  at  this  locality  is  from  the  North,  so  that  it 
frequently  happens  that  though  drift  ice  may  be  hard 


ashore  on  the  North  side  of  Nottingham  there  is  open 
water  to  the  South  of  it.  The  extreme  sluggishness  of 
the  magnetic  compass  is  also  a  source  of  difficulty  to 
the  mariner  in  this  quarter,  but  the  establishment  of 
lights  and  bell-buoys  would  largely  overcome  this. 

The  next  point  where  difficulties  in  navigation  are 
likely  to  be  encountered  is  about  half  way  through  the 
strait  at  or  South  of  Big  Island.  Here  there  is  a  strong 
prevailing  set  of  current  to  the  West  along  the  North 
shore  and  to  the  East  along  the  South  shore,  and  these 
facts  require  to  be  carefully  regarded  by  the  navigation 
as  also  the  direction  of  the  prevailing  winds  which  very 
largely  control  the  position  of  any  drifting  ice  that  may 
be  in  those  waters. 

During  the  systematic  taking  of  observations  on 
both  sides  of  the  strait  in  1885  and  86  it  is  notable  that 
when  ice  was  observed  upon  the  one  side  "open  water" 
was  the  rule  upon  the  other  and  vice  versa.  The  most 
advantageous  channel  would  therefore  seem  to  be  fairly 
central  inclining  to  the  North  or  South  depending  upon 
whether  the  wind  is  Northerly  or  Southerly. 

The  third  point  of  contraction  is  at  the  Eastern 
entrance  to  the  strait  between  Resolution  and  the  Button 
Islands  and  to  this  locality  the  above  observations 
regarding  currents  and  wind  apply  with  equal  force. 

We  cannot  get  away  from  the  fact  that  a  consider- 
able quantity  of  drifting  field  ice  is  likely  to  be  encountered 
in  the  Strait  throughout  the  month  of  July  and  of  course 
earlier,  but  by  that  time  it  is  found  to  be  so  broken  and 
softened  by  the  action  of  the  weather  and  water,  as  to  be 
of  little  danger  to  ships  —  which  with  average  steam 
power  and  suitably  arranged  propellors  with  attachable 
blades  will  be  able  to  force  their  way  through. 

As  to  the  occurrence  of  fog  in  Hudson  Strait  a 
comparison  of  carefully  kept  observations  show  less  than 
one  third  the  number  of  hours  recorded  in  the  Straits 
of  Belle  Isle. 

As  to  icebergs  they  are  occasionally  met  with  in 
Hudson  Strait  being  sometimes  carried  in  along  the 
North  shore  iDy  the  prevailing  current  from  Davis  Strait, 
but  they  are  by  no  means  of  frequent  occurrence,  and 
not  one  tenth  as  numerous  as  off  the  Straits  of  Belle  Isle. 

The  Strait  can,  in  the  writer's  opinion,  be  relied  upon 
for  imobstructed  navigation  from  the  15th.  of  July  to 
the  15th.  of  November  with  a  possible  extention  of 
two  weeks  at  either  end. 

The  proposition  to  open  up  a  route  for  commerce 
through  Hudson  Bay  and  Strait  is  a  wise  and  perfectly 
feasible  move,  both  because  of  the  service  it  will  render 
in  developing  the  local  resources  of  the  country,  and 
because  of  the  additional  transportation  facilities  it  will 
afford  for  the  products  of  Western  Canada,  and  Port 
Churchill  is  by  far  the  most  advantageous  terminal  site. 
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Introduction 

An  attempt  to  give  a  complete  history  of  any  sort 
of  work  or  people  is  usually  impossible,  no  matter  how 
much  pain  is  taken  by  the  compiler  or  historian,  omis- 
sions and  errors  are  bound  to  creep  in,  and  then  again 
if  the  reader  is  bored  with  all  sorts  of  details  the  history 
usually  becomes  very  uninteresting  and  tedious  to  read. 

In  the  following  chapters  only  the  most  prominent 
epoch  making,  and  strictly  geological  expeditions  made 
in  connnection  with  the  Fort  Norman  area  will  be  touched 
upon. 

It  is  generally  known  that  Sir  Alexander  Mackenzie 
was  the  first  white  man  to  discover  the  oil  seepages  in 
the  river  basin  named  after  him,  and  that  many  other 
pioneers  have  called  attention  to  their  existence.  Since 
this  paper  is  to  deal  only  with  the  history  of  the  strictly 
Geological  Investigations  of  that  area,  the  starting 
point  will  not  be  in  1789,  when  Mackenzie  made  his 
expedition,  but  about  80  years  later. 

F.  B.  Meeks  Report  of  1867 

The  first  strictly  geological  report  written  on  the 
Mackenzie  river  district,  was  published  in  1867.  This 
paper  written  by  F.  B.  Meek  and  appeared  in  the  Transac- 
tions of  Chicago  Academy  of  Science,  under  the  heading 
"Geology  of  the  Valley  of  the  Mackenzie  River." 

The  report  was  primarily  a  paleontological  one 
and  contained  descriptions  of  fossils  collected  in  the 
Hay  River  Valley,  near  Great  Slave  Lake,  from  the 
Ramparts  on  the  Mackenzie  river  and  from  outcrops 
opposite  the  Grand  \'iew.  Several  plates  with  diagrams 
and  photographs  of  the  fossils  appeared  in  the  report. 

The  big  Chicago  lire  took  place  soon  after  these 
publications  had  come  off  the  press,  and  consequently 
only  a  very  few  copies  of  that  report  are  available  today. 

R.  G.  McConnell,  1887 

In  1887,  R.  G.  McConnell  of  the  Canadian  Geological 
Survey  made  an  extensive  reconnaissance  geological 
trip  throughout  the  greater  part  of  the  Mackenzie  river 
basin.  His  description  of  the  oil-pools  at  Windy  Point, 
the  oil  shales  below  Fort  Good  Hope  and  various  other 
places  have  been  read  by  the  public  since  1891.  It  is 
interesting  to  note  that  he  made  no  mention  of  the  oil 
seepages  at  Oil  Creek,  53  miles  below  Fort  Norman, 
where  the  first  test  well  by  the  Imperial  Oil,  Limited 
was  sunk,  and  from  his  map  one  can  gather  that  they 
never  were  observed  by  him.  In  fact  his  map  does  not 
even  show  Oil  Creek  or  any  mark  indicating  these  large 


seepages.  This  is  due  to  the  fact  that  in  the  immediate 
vicinity  of  Oil  Creek  his  geological  observations  were 
all  confined  to  the  opposite  side  of  the  river,  which  is 
at  Oil  Creek  approximately  four  miles  wide. 

The  vast  amount  of  geological  data  which  McConnell 
gathered  during  his  expedition  shows  that  he  was  a 
keen  observer  and  a  hard  worker,  and  too  much  credit 
cannot  be  given  to  him  for  his  classic  report  on  the 
Mackenzie  River  Basin.  Unavoidable  mistakes  were 
made,  but  these  are  overshadowed  by  the  remarkable 
way  in  which  he  treated  that  subject,  and  in  general  his 
correlations,  as  is  the  case  with  most  of  the  pioneers, 
are  correct. 

Whiteaves,  Bell,  Keele,  1891,  1910 

Description  of  the  fossils  collected  by  McConnell 
were  published  together  with  several  plates  by  the 
Canadian  Geological  Survey,  under  the  heading  "Fossils 
of  the  Devonian  Rocks  of  the  Mackenzie  River  Basin," 
by  J.  F.  Whiteaves. 

In  the  Annual  Report  of  the  C.G.S.  XII  (1899), 
Geological  data  from  the  Mackenzie  River  as  observ^ed 
by  R.  Bell  was  published.  In  this  report  no  mention 
of  the  oil  was  made. 

In  Publication  No.  1097,  J.  Keele  wrote  a  geological 
report  on  the  Pelly,  Ross  and  Gravel  Rivers.  The 
latter  joins  the  Mackenzie  River  some  50  miles  above 
Fort  Norman.  Likewise  in  this  report  the  oil  seepages 
were  not  dealt  with. 

Oliver,  1908-1909 

According  to  information  given  by  Dr  Mclnnes  of 
Edmonton,  a  certain  geologist  named  Oliver,  who  was 
representing  the  Standard  Oil  Company,  of  Ohio,  made 
a  two-vear  trip  up  into  the  Mackenzie  River  Basin 
in  1908-1909. 

This  report  was,  as  far  as  can  be  learned,  favourable, 
but  no  action  on  the  part  of  the  Ohio  Standard  Oil 
Company,  was  taken  to  do  any  development  work,  and 
no  claims  were  staked. 

Bosworth,   1914 

The  second  geological  expedition  which  was  sent  to 
the  North  country  with  the  sole  intention  of  prospecting 
for  oil  was  the  one  headed  by  Dr  T.  O.  Bosworth,  in  the 
interest  of  a  Calgary  Syndicate.  During  the  season  of 
1914,  this  party  made  a  reconnaissance  investigation  of 
the  Tar  Sands  on  the  Athabasca  River,  the  oil  seepages 
and  the  related  geology  on  Great  Slave  Lake,  and  all 


352 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


the  available  geological  features  connected  with  petroleum 
on  the  Mackenzie  River,  from  Great  Slave  Lake  as  far 
as  110  miles  inside  the  Arctic  Circle. 

This  expedition  must,  therefore,  be  regarded  as  the 
starting  point  of  the  Fort  Norman  Oil  Field  develop- 
ment, and  is  an  epoch  in  the  Petroleum  Industry.  The 
manner  in  which  Dr.  Bosworth  dealt  with  the  data 
he  acquired  under  great  difficulties  shows  that  he  had 
grasped  the  great  significance  of  the  seepages,  and  it 
also  shows  he  realized  that  conditions  favourable  for 
possibly  several  great  oil-fields  exist. 

In  his  report  he  dealt  with  the  tar  sands  of  the 
Athabasca;  he  discussed  the  oil-pools  at  Windy  Point 
with  the  geology  in  the  immediate  vicinity;  and  the  oil 
seepages  53  miles  below  Fort  Norman  together  with 
the  geological  features  found  immediately  on  the  banks 
of  the  Mackenzie  river  as  far  as  Old  Fort  Good  Hope, 
were  dealt  with  in  admirable  form,  especially  when  it 
is  considered  that  little  time  was  available  to  make 
detailed  observations. 
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At  the  Foot  of  the  Bear  Mountains. 
A  View  only  for  Those  who  Endure  Hardships. 

By  reading  Dr  Bosworth's  report,  one  is  impressed 
by  the  faith  which  he  had  in  the  possibilities  of  the  field. 
However,  he  was  very  reluctant  about  making  predictions 
about  the  success  of  the  first  test  holes,  and  in  an  article 
written  by  him  before  the  news  of  the  strike  at  Fort 
Norman  had  reached  him,  and  which  occurred  in  the 
March  issue  of  "Oildom"  he  made  the  following  state- 
ment:— 

"A  preliminary  test  well  is  being  drilled  this  year 
about  40  miles  beyond  Fort  Norman.  It  is  quite  possible 
that  this  first  well  will  meet  with  no  success — but  in 
view  of  the  favourable  conditions,  the  numerous  showings 
of  oil,  and  their  widespread  occurrence  throughout  such 
a  vast  territory,  it  is  considered  that  a  number  of  oil 
fields  must  eventually  be  proved." 

Four  and  one-half  square  miles  near  Oil  Creek, 
and  several  square  miles  near  Windy  Point  were  staked 
by  Dr  Bosworth  for  his  syndicate. 

Cameron  and  Kindle,  1916-1917 

In  1916  and  1917,  a  survey  of  the  greater  portion 
of  Great  Slave  Lake  was  made  by  A.  E.  Cameron  for 
the  Canadian  Geological  Survey.  In  his  preliminary 
report  on  the  area  considerable  space  was  given  to  a 
discussion  on  the  oil  seepages  around  Windy  Point. 

During  the  1917  season,  Dr.  Kindle  was  doing 
geological  work  for  the  survey  on  the  Great  Slave  Lake 


area  and  the  upper  part  of  the  Mackenzie  River,  as  far 
as  Fort  Simpson.  This  work  was  primarily  a  paleonto- 
logical  research  on  the  Devonian  fossils,  on  which  Dr. 
Kindle  is  one  of  the  leading  American  authorities. 

Season  of  1919,  Link  and  Kindle 

Toward  the  close  of  1917  Dr.  T.  O.  Bosworth  was 
made  chief  geologist  for  the  Imperial  Oil,  Limited. 
The  report  which  he  made  for  the  Calgary  Syndicate 
in  1914,  together  with  the  claims  staked  in  that  year, 
were  acquired  by  the  Imperial  Oil,  Limited  and  due, 
primarily  to  Dr.  Bosworth's  insistence  and  efforts, 
two  drills  were  brought  in  the  spring  of  1919  to  test  out 
the  possibilities  of  the  Fort  Norman  and  Great  Slave 
Lake  areas. 

The  geological  parties  were  fitted  out  to  continue 
the  work  in  the  Fort  Norman  and  Slave  Lake  areas 
respectively.    T.  A.  Link  was  given  chai-ge  of  the  former. 

All  the  observations  made  by  Dr.  Bosworth  in  1914 
were  carefully  checked  over,  and  soon  it.  was  found 
out  that  the  vital  and  important  exposures,  which  would 
lead  to  the  correct  solution  of  the  stratigraphy  and 
structure  of  the  rocks,  were  to  be  foimd  inland  away 
from  the  Mackenzie  river. 

Consequently  many  inland  trips  through  vast 
stretches  of  muskeg  swamps,  windfall  and  sloughs  were 
made  whereby  mountains  were  climbed,  creeks  ascended, 
and  points  reached  which  were  never  previously  seen 
by  white  men,  and  in  many  cases  not  even  by  Indians. 

Under  adverse  conditions  these  prospecting  tri.ps 
were  made  and  soon  all  the  doubtful  points  in  Bosworth's 
report  were  cleared  up. 

On  August  the  7th,  1919,  the  first  shipment  of 
drilling  material  and  the  crew  arrived  at  Oil  Creek. 
The  well  location  was  then  definitely  chosen  after  a 
great  deal  of  trouble  in  landing  the  material.  Due  to 
an  oversight  on  Dr.  Bosworth's  part  to  indicate  his 
choice  of  location  on  his  sketch  map,  the  judgment 
of  Mr.  Link  had  to  be  based  on  the  geological  Imowledge 
acquired  by  him  before  the  arrival  of  the  rig,  and  the 
location  was  therefore  made  1000  feet  West  of  the  junction 
of  the  Bosworth-Proctor  claims.  According  to  Dr. 
Bosworth,  that  location  was  the  one  he  had  in  mind, 
and  thus  the  opinion  of  the  two  geologists,  who  worked 
independently,  coincided  and  the  science  of  geology  has 
another  successful  location  to  its  credit. 

Additional  geological  work  was  done  before  the 
final  shipment  of  materials  had  been  landed  at  Oil  Creek 
on  September,  26th,  and  by  that  time  enough  data  had 
been  collected  by  Mr.  Link  to  make  the  following  state- 
ment in  his  report: — 

"Oil  will  be  encountered  at  a  depth  of  not  over  1000 
feet  and  more  probably  between  a  depth  of  50  to  500  feet." 

The  above  statement  that  oil  "will"  be  struck  was 
a  very  bold  one  to  make,  but  the  verification  of  the 
predictions  by  the  drill  show,  that  with  care,  geological 
data  can  be  used  to  a  great  advantage. 

During  the  1919  season  Dr.  E.  M.  Kindle  was  also 
making  an  extensive  geological  investigation  of  the 
Mackenzie  River  district  in  behalf  of  the  Canadian 
Geological  Survey.  The  area  worked  by  him  was 
practically  the  same  as  that  covered  by  Mr.  Link.  How- 
ever, on  account  of  the  fact  that  Dr.  Kindle  also  worked 
in  the  Liard  River  and  the  stretch  on  the  Mackenzie 
between  Simpson  and  Norman,  he  was  unable  to  make 
close  observations  and  detailed  work  in  the  vicinity  of 
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Oil  Creek  and  inland  thereof,  llic  assistance  which 
Dr.  Kindle  v:.\\v  Mr.  Link  in  drtermininK  fossils,  while 
in  the  lieki,  was  well  appreciated  and  jiroved  very  valuable. 

The  additional  and  revised  ^eolo^ical  data  which 
apixuirs  on  ruhlication  1585  (the  most  recent  Cîovern- 
ment  CîeolojsMcal  Map  on  the  Mackenzie  River  District), 
is  based  entirely  on  Dr.  Kindle's  information.  His 
final  report,  however,  has  not  been  issued  to  date. 


Cut  Banl<s  of  Bed  Rocl<  on  Tributary  Stream- 
Geologist's  Paradise 


Season  of  1920,  Link  and  Beede 

The  geological  investigations  continued  in  1920, 
tut  before  any  more  detail  work  could  be  done,  accurate 
maps  had  to  be  made.  The  work  of  the  last  season 
consisted  primarily  of  making  an  accurate  survey  of 
the  Mackenzie  river,  and  all  tributary^  streams  along 
whose  banks  valuable  geological  data  could  be  obtained. 

A  seventy  mile  traverse  along  the  Mackenzie  river 
was  therefore  made,  and  the  geological  data  was  plotted 
as  the  map  was  made.  On  a  much  larger  scale  the 
important  tributary  streams  were  traversed  and  all  the 
geological  data  was  plotted  with  extreme  care,  along 
with  the  making  of  the  maps. 

Due  to  this  painstaking  method  of  procedure  and 
the  log  of  the  first  well,  very  definite  ideas  about  the 
possible  extent  and  the  depths  of  the  oil  horizons  have 
been  arrived  at.  In  connection  with  this,  it  is  in  place 
to  remark  that  sad  dissapointments  are  sure  to  come 
if  all  the  claim  holders  expect  oil  on  their  property. 

On  August  25th,  1920,  the  big  strike  was  made  at 
Oil  Creek.  A  very  high  grade  of  oil  was  struck,  and 
the  production  of  the  well  can  be  estimated  to  be  about 
200  barrels  at  the  most.  On  account  of  the  kind  of  rock 
in  which  the  strike  was  made,  it  is  highly  probable  that 
very  soon  the  production  of  the  well  will  decrease  to 
50  barrels  or  so. 

In  addition  to  the  Imperial  Oil  geological  party 
near  Fort  Norman,  Dr.  J.  W.  Beede  of  Texas,  was  carry- 
ing on  work  in  behalf  of  Wm.  Nicholson  of  Banff,  Alberta. 

Unfortunately  Mr.  Beede,  who  is  a  very  capable 
geologist,  also  had  to  do  some  work  on  Great  Slave  Lake, 
and  therefore  his  time  was  very  limited.  However, 
the  manner  in  which  the  geological  situation  was  grasped 
by  Dr.  Beede  on  the  data  which  he  had  collected,  showed 
his  capability  as  a  geologist, 


The  Future 

More  geological  work  will  be  done  during  the  following 
seasons  by  government  and  private  geologists.  It  will 
require  many  years  before  tne  situation  is  understood 
so  that  accurate  predications  can  be  made.  However, 
if  the  work  is  carried  on  by  capable  men  the  solution 
of  the  problems  are  eventually  bound  to  come.  Mistakes 
will  be  made,  and  many  dry  holes  will  be  sunk  at  lrx;ations 
indicated  by  the  different  geologists,  but  the  sum  total 
of  their  efforts  will  be  to  reduce  the  number  of  dry 
holes  to  a  minimum. 

Any  attempt  to  predict  what  lies  in  the  future  for 
the  possible  Fort  Norman  Oil  Field,  will  be  purely 
speculative.  The  first  well  which  gave  results  far  greater 
than  was  expected,  does  not  prove  that  a  large  oil  field 
has  been  tapped.  A  great  deal  of  time,  money,  entailing 
considerable  hard  work  is  to  be  spent  before  an  oil  field 
in  that  frozen  North  country  is  established.  Thousands, 
and  thousands  of  dollars  will  be  spent  and  a  few  fortunate 
investors  might  become  rich.  Many  more,  however, 
will  never  get  back  the  money  which  was  spent,  even 
if  an  oil  field  is  developed. 

More  careful  and  painstaking  geological  work  is 
necessary  before  the  most  promising  areas  can  be  defined, 
and  any  company  or  syndicate  which  does  not  realize 
this  fact  is  bound  to  come  to  grief  sooner  or  later. 

To  drill  the  first  test  well  at  Fort  Norman  it  is 
stated,  had  cost  the  Imperial  Oil,  Limited  somewhere 
in  the  neighbourhood  of  $150,000.  The  drill  was  not 
landed  completely  at  Oil  Creek  until  seven  months 
had  elapsed,  and  a  great  deal  of  luck  and  risks  were 
connected  with  the  transportation  of  that  rig. 

The  Windy  Point  rig  was  not  landed  complete 
until  the  following  year,  or  16  months  after  it  had  left 
Edmonton. 


Bear  Mountains — Seven  Miles  from  the  Well 

Before  the  building  of  a  railroad  or  pipe-line,  an 
out-put  of  about  30,000  barrels  a  day  must  be  assured. 
That  will  require  an  expenditure  of  money  which  cannot 
even  be  guessed  at.  Then,  if  those  30,000  barrels  are 
assured,  the  building  of  the  pipe-line  will  require  about 
fifty  million  dollars.  The  building  of  a  railroad  will 
cost  about  $30,000  per  mile.  Our  heads  begin  to  swim 
when  an  attempt  is  made  to  keep  all  those  figures  straight. 

The  whole  affair  puts  one  in  mind  of  the  man,  who 
remarked  to  a  prospector  about  a  gold  mine: — "That's 
a  great  mine,  and  they  took  an  awful  lot  of  gold  out 

of  it."     "Yes,"  said  the  prospector,  "But  it  took  a 

of  a  lot  more  silver  to  get  it  out."  A  great  deal  of  "silver" 
will  be  needed  to  put  the  Ft.  Norman  field,  even  if  there 
is  plenty  of  oil  there,  on  a  pajdng  basis. 
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Western  Professional  Meeting 

The  dates  of  the  Western  Professional  meeting  as 
suggested  by  the  Saskatchewan  Branch  under  whose 
auspices  the  meeting  will  be  held  have  been  confirmed 
by  the  Council  and  are  Wednesday,  Thursday  and 
Friday,  August  tenth,  eleventh  and  twelfth.  The  pro- 
gramme will  be  found  below.  This  is,  however,  only 
tentative  and  will  be  enlarged  and  possibly  altered. 


One  feature  of  this  gathering  will  be  a  regular  meeting 
of  Council  at  which  it  is  expected  that  the  majority  of 
the  Western  councillors  will  be  present  and  to  which 
the  travelling  expenses  of  one  councillor  from  each 
province  will  be  paid  by  headquarters.  This  meeting 
will  afford  an  opportunity  of  a  discussion  of  Western 
problems. 

W'ednesday,  August  10th.    Saskatchewan  Branch. 

Morning  Session.    Reception  and  Registering. 

Opening  Address  by  President  of  the 
Engineering  Institute  of  Canada. 

Development  of  Trunk  Highways  as 
affecting  the  Western  Provinces,  by 
C.  W.  Dill,  including  report  of  Com- 
mittee on  Standard  Specifications  for 
Highways  asked  for  in  1918. 
Afternoon  Session.  Concrete  Research,  by  Prof.  C.  J. 
Mackenzie,  M.E.I.C. 

Telephone  paper  or  demonstration  of 
both,  by  W.  R.  Warren. 

Thursday,  August  11th.     Alberta  Branches  and  Winnipeg 

Branch. 


Morning  Session. 


Afternoon  Session. 


Water  Supply  and  Irrigation  Schemes 
as  affecting  the  Three  Prairie  Prov- 
inces, by  G.  N.  Houston,  M.E.I.C, 
Calgary,  assisted  by  A.  J.  Mc- 
Pherson,  A. M.E.I.C,  Regina. 

Coal  Fields  of  the  Four  Western 
Provinces,  Briquetting  of  Lignite 
and  Fuel  Economy,  by  R.  DeL. 
French,  M.E.I.C.  and  Wm.  Pearce, 
M.E.I.C. 

Water  Power  and  Electrical  Transmis- 
sion Systems,  Messrs  J.  M.  Leamv, 
M.E.I.C,  and  C.  H.  Attwood, 
A.M.E.I.C 

Possibilities  of  the  Unexplored  North- 
ern Portions  of  the  Western  Prov- 
inces including  Transportation,  by 
Dr.  Wallace,  commissioner  Northern 
Manitoba. 

Friday,  August  12th.     Genera!. 

Morning  Session  General  Welfare  of  the  E.I.C,  including 
Legislation,  Engineering  Education, 
Engineering  Qualifications  and  Clas- 
sifications, Remuneration,  Closer  Co- 
operation, by  the  members. 

Afternoon  Session.  An  Excursion. 

Engineers  and  Patronage 

The  proposal  before  the  Dominion  House  of  Com- 
mons, known  as  the  Spinney  bill,  to  amend  the  method 
of  appointing  certain  classifications  of  the  Civil  Service 
of  Canada,  including  engineers  and  technical  men  by 
taking  these  appointments  from  the  Civil  Service  Com- 
mission, by  whom  they  are  now  made,  and  placing  them 
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in  tlK'  liaiicls  ol  llu-  (iovornnK'Mt,  lias  cruiled  considerable 
discussion  and  inudi  adverse  criticism.  The  subject  was 
taken  up  at  liie  May  mectinR  of  Council  and  the  result 
ol  tiie  dclilHTations  expressed  in  a  leieRram  forwarded 
by  Presidtnt  Fairhairn  to  the  Hon.  K.  M.  Spinney. 
I  liai  the  Council  of  Tin  Instititti-  is  strongly  opixjsed 
to  llie  change  from  the  present  method  of  apix)intment 
is  shown  by  the  resolution  passed.     The  telej;ram  reads: 

Montreal,  May  18th.  1921. 

Hon.  E.  K.  Spinney, 
Chairman,  Parliamentary  Committee, 
Civil  Service  .Vmcndments, 
Ottawa,  Ont. 

The  Council  of  The  KnyinnriiKj  Iiisliliilc  of  Camida, 
reprcsenlini,'  four  thousand  five  hundred  professional  civil, 
mechanical,  and  clcclrical  engineers  throughout  the  entire 
Dominion,  respectfully  submit  that  this  Institute  has  con- 
tinuously followed  for  many  years  the  interests  of  the 
engineers  in  Government  service  and  have  proposed  the 
following  resolution  with  reference  to  the  proposals  to 
amend  the  Civil  Service  Act  now  under  consideration: 

That  Till'  Engineering  Institute  of  Canada  strongly 
approved  the  provisions  of  the  Civil  Service  Act  of  nine- 
teen eighteen  so  far  as  they  affected  engineers  and  endorsed 
the  system  of  making  appointments  and  promotions  in  the 
public  service  by  merit  and  efficiency;  that  they  endorsed 
without  reservation  the  principles  on  which  the  classifica- 
tion of  the  engineering  positions  in  the  federal  service  was 
based,  as  approved  in  nineteen  nineteen  and  appointed  a 
committee  to  confer  with  and  assist  the  Civil  Service  Com- 
mission in  their  work  ;  that  they  place  themselves  on  record 
as  opposing  and  viewing  with  apprehension  any  alteration 
in  the  Civil  Service  Act  by  which  appointments,  promo- 
tions or  matters  of  compensation  are  placed  on  any  basis 
but  merit,  experience  and  efficiency  and  firmly  believe 
that  any  change  of  this  nature  would  prejudice  the 
opportunities  offered  capable  men  for  a  career  in  the 
service  of  the  Government  and  would  injuriously  affect 
the  obtaining  of  a  high  standard  in  the  personnel  and 
work  of  its  various  departments  which  can  only  be 
secured  when  merit  and  merit  alone  is  recognized. 

J.  M.  R.  Fairbairn, 
President,  The  Engineering  Institute  of  Canada. 

The  following  reply  has  been  received: — 

Ottawa,  19th  May  1921. 

J.  M.  R.  Fairbairn,  Esq., 
Près.  Engineering  Inst,  of  Canada, 
Montreal. 

Dear  Mr.  Fairbairn, 

I  have  your  telegram  of  yesterday  addressed  to  me 
as  Chairman  of  the  Parliamentary  Committee  on  Civil 
Service  amendment,  now  before  that  committee  for 
consideration. 

The  investigations  by  that  committee  have  now 
been  completed  and  a  report  will  be  presented  to  Par- 
liament in  a  few  days  when  their  findings  will  be  made 
public. 


I  am  justified  in  assuring  you  that  yourrjrRanization 
will  not  be  cxpo-,ed  to  any  hardship  by  the  findings  of 
the  above  committee. 

Sincerely  yours, 

E.  K.  Spinney. 


Council  Meeting  at  Toronto 

As  suggested  by  the  Ontario  Provincial  Division  the 
question  of  holding  a  regular  meeting  of  Council  in  Ontario 
has  been  in  consideration  for  some  time.  .'\t  the  meeting 
of  Council  held  on  May  17th  it  was  resolved  that  a 
regular  meeting  of  Council  would  be  held  in  Toronto 
at  a  date  to  be  decided  by  the  Executive  of  the  Ontario 
Provincial  Division.  It  is  proposed  to  have  a  meeting 
of  the  officers  of  the  Division  including  officers  of  the 
Ontario  Branches  to  take  the  nature  of  a  conference  at 
which  the  Councillors  shall  attend,  followed  by  a  regular 
meeting  of  Council. 


Congratulations 

Members  of  The  Institute  will  join  in  congratulating 
two  members  of  the  profession  who  will  be  honoured  at 
the  coming  convocation  of  the  University  of  Toronto  by 
having  conferred  upon  them  the  degree  of  doctor  of 
science. 

President  J.  M.  R.  Fairbairn  and  immediate  past 
president  R.  A.  Ross  are  the  men  to  whom  a  great  Uni- 
versity proposes  paying  this  tribute.  The  occasion  is 
one  in  which  all  engineers  in  Canada  will  take  a  just 
pride,  for  it  is  not  alone  a  recognition  of  achievement 
of  the  two  worthy  engineers,  but  a  signal  mark  of  honour 
to  the  whole  profession  who  will  rejoice  in  the  fact  that 
two  of  their  members  have  been  given  such  a  token  of 
esteem  by  their  Alma  Mater.  This  degree  is  held  by 
few  in  Canada  and  is  a  hall  mark  of  excellence  highly 
to  be  desired. 

All  engineers  who  can  conveniently  attend  this 
memorable  convocation  on  June  9th  will  no  doubt  be 
present  to  witness  a  fimction  which  \\'ill  be  a  notable 
event  in  the  engineering  annals  of  Canada. 

Members  will  be  pleased  to  note  that  our  esteemed 
Honorary  Member  and  Past-President  Sir  John 
Kennedy  had  the  honorarA-  degree  of  Doctor  of  Laws 
conferred  upon  him  by  McMaster  University  on  May  ISth. 


Remuneration  and  Classification 

It  had  been  expected  that  the  question  of  remunera- 
tion and  classification  would  be  discussed  at  the  meeting 
of  Covmcil  on  May  17th.  Unfortunately  the  Committee 
w-hich  has  been  working  for  months  on  this  matter  was 
not  able  to  submit  its  final  report,  although  a  tentative 
report  covering  the  situation  was  presented  to  Coimcil. 
This  subject  is  one  in  which  the  great  majority  of  the 
members  of  The  Institute  are  vitally  interested  and  on 
which  action  is  expected.  It  is  confidently  hoped  that 
at  the  meeting  of  Council  in  June  the  matter  will  come 
before  Council  for  consideration  and  action. 
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Town  Planning  Notes  and  Comments 

H.  L.  Seymour,  A.M.E.I.C. 

Note: — In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  to^cn  planning  interest  will  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  Jfi  Jarvis 
Street,  Toronto. 

John  Brodie,  Civil  Engineer  and  Town  Planner 

John  Alexander  Brodie  was  elected  in  England  last 
year  as  President  of  the  Institution  of  Civil  Engineers. 
Mr.  Brodie,  city  engineer  of  Liverpool,  is  as  well  known 
as  a  town  planner  as  a  civil  engineer.  In  his  presidential 
address  of  the  2nd  of  November,  1920,  when  referring  to 
methods  of  town  development,  he  stated: 

Waves  of  enthusiasm  in  connection  with  town 
planning  and  housing  have  done  a  great  deal  of  good 
by  directing  the  attention  of  municipal  engineers, 
surveyors,  architects,  builders  and  others,  to  the 
various  problems  connected  with  the  proper  planning 
and  development  of  towns,  and  much  has  been  done 
by  conferences  and  lectures  to  broaden  the  view  of 
public  representatives  on  councils  and  committees .  .  . 
The  real  spadework  of  town  development  will 
no  doubt  continue  to  devolve  on  the  municipal 
engineer,  whose  duty  it  generally  is  to  advise  from 
day  to  day  and  to  deal  with  the  engineering  problems 
which  lie  at  the  root  of  the  satisfactory  planning  and 
replanning  of  town  areas,  and  who  usually  has  the 
intimate  knowledge  of  all  local  matters  likely  to 
affect  the  proper  treatment  of  the  area  coming 
under  his  control. 

University  Courses  in  Town  Planning 

In  last  month's  issue  of  The  Journal  of  The  Engineer- 
ing Institute  of  Canada  some  mention  was  made  of  Town 
Planning  lectures  delivered  at  McGill  and  Toronto 
Universities.  It  might  be  mentioned  that  regular  town- 
planning  courses  are  now  being  given  at  London  and 
Liverpool,  England,  and  at  Harvard  University  in  the 
United  States. 

The  following  is  an  abstract  from  "Suggested  Syllabus 
for  an  Option  in  Town  Planning"  for  Fourth  Year  Students 
in  Architecture  and  in  Civil  Engineering  at  the  University 
of  Toronto,  prepared  by  Professor  Adrian  Berrington. 
Though  such  a  course  will  probably  not  be  made  effective 
for  some  time  it  is  given  as  an  example  of  what  education 
in  town  planning  may  involve: — 


Suggested  Course  of  12  Lectures  on  General  Principles 
and  Examples  of  Town  Planning 

The  Great  Cities  —  Historical  and  Comparative.    Illustrating  the 

species  of  Fortress  town,  Cross-roads  town,  Bridge  and  Ford  town. 

Harbour  town,  Artificial  Capital  city  and  Industrial  agglomeration. 

1.    The  Ancient.    Athens,  Rome,  Alexandria  and  Roman  Provincial 

beginnings,  the  Greek  City  State  and  the  Roman  fortified 

settlement. 


2.  The  Mediaeval.    Paris,   Cologne,   London  and   the  Mediaeval 

type. 

The  Royal,  the  Episcopal  and  the  Free  Cities. 

3.  The  Modem.    Florence,   Berlin,  Washington  and  the  modem 

view  point. 

The  Modified,  Planted  and  Industrial  Cities  and  the  latter 

day  Impasse. 

The  Biology  of  Towns 

4.  The  "Natural"  town  —  from  bare  site  via  hamlet,  village, 

coxmtry   town,   county   town   to   city   and   metropolitan 
standing.    Conditions  of  development. 

5.  The  "Artificial"  town.    Comparisons  of  form  and  structure 

between  these  and   the  natural   tracing  of  results  from 
conditions  of  development. 

The  Organism  and  its  Environment  or  Town  and  Country  or 

City  and  Region 

6.  The  interactions  of  Site.    Product  and  People. 

Place  X  Work  =  folk;  Folk  x  Place  =  Work;    Work  x 
Folk  =  place. 

The  Anatomy  of  Towns  or  the  Integral  Parts  of  the  Civilized  Com- 
munity (European  or  Western  Civilization). 

7.  The  common  Places  —  The  Meeting  and  Market  place  — 

Agora,  Forum.  Grande  Place,  Halls,  Markets,  Shops,  etc.  etc. 

8.  The  common  Lands  —  Ancient,  Mediaeval  and  Modem  — 

Commons,  Parks,  Gardens  and  fore  shores. 

9.  Local  Government  and  its  Services  —  City  Halls  and  Walls 

Parish  Pumps  and  Public  Waterworks,  Village  Stocks  and 
City  Police  Court  Public  Ownership. 

10.  Central    Government    and    its   Services  —  Castles.    Keeps, 

Dungeons,  Custom  Houses,  Law  Courts,  Barracks,  Tax 
Offices.  Post  Offices,  Centralized  Control. 

11.  Recreation  (and  Education).    Greek  Stadium  and  Theatre, 

Roman  Circus  and  Baths,  Mediaeval  Mystery  Play  and 
Fair,  Modem  Cinemas,  .Athletics,  etc. 

12.  Education  (and  Recreation).    The  School,  the  University, 

the  Abbey,  the  Studio,  the  Laboratory,  the  Museum,  the 
Library,  the  Church,  and  the  Ideas  behind  these  at  various 
times. 
This  course  to  be  illustrated  by  diagram,  plan  and  picture  emphasizing 
the  fact  that  constant  Ideas  tend  to  materialize  in  similar  forms, 
whence  it  follows  that  accurate  analysis  gives  guidance  for  sugges- 
tion and  design. 


Suggested  Course  of  12  Lectures  on 
The  Technique  of  Town  Planning 

Housing  and  Homing 

1.  Natural  developments.     Influences  of  speculation  and  profit- 

eering.   Uncontrolled  real  estate  development. 

2.  Assisted  and  controlled  developments.    Comparisons.  Urban 

and  suburban  examples. 

3.  Garden  suburbs  and  Garden  Cities.    A  discussion  of  existing 

examples. 

The  Satellite  City 

4.  The  essentially  modem  idea.    Its  social  implications  and 

dangers.    Practicability.    Examples. 
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Zonliiit  or  rianiilnit  Widely 

f).     Whiit  the  woixl  nit'an».    The  natural  zoninR  of  ancient  cities, 

ftiiicitioiKilly  and  (■t'onoiiiically  iii:iinl:iiiiecl. 
C.     Causes  of  our  present  troiil)Ies.     Iiislability  of  district  and 
proivrty    values   and    character.     Impossibility   of   scien- 
lilically  adapU"d  services. 

7.  The    renie<lii's      pro|X)se(l     and    employed.     Their    effects, 

benelils  and  dilliculties.     Kxamples. 

8.  Extensions  and  limitations  of  the  idea.    Old  World  examples. 

Character  and  quality  in  City  and  its  quarters  (wards). 

Road,  Knll  and  Water  Ways 

9.  Through  Ways.    Regional  and  Civic  Arteries.    Local  cap- 

illaries and  feeders.    Essential  distinctions. 

10.  Methods  of  plotting  these  from  statistics.    Good  and  bad 

cross  sections  for  each  type  (Roads  only). 

11.  Comparison  of  square,  radial  and  natural  plans.    Qualities 

and  defects  of  each. 

12.  Technique  of  crossings,  sidewalks,  corners,  subways,  "round 

points"  spaces,  etc.  etc.  and  Traffic  regulation. 
This  course  to  be  illustrated  by  all  the  relevant  material  available 
and  reinforced  by  as  much  laboratory  work  on  Canadian,  Northern 
U.  S.  A.,  and  British  towns  as  possible. 


Suggested  Course  of  12  Lectures  on 
The  Regional  and  Civic  Survey.    Methods  and  Application. 

The  Region— "Régionalisme" 

1.  The  importance  of  a  sufficiently  high  view  point  to  see  the 

boundaries  of  the  real  as  distinct  from  the  apparent  Region. 
The  several  Regions.  The  necessity  of  harking  back  to 
the  ancient  time  basis  for  computation  of  distance. 

2.  The  Geological,  Geographical,  Hydrographical  and  Meteor- 

ological Survey  —  Flora  and  fauna.  Maps,  squared  and 
contoured.    Models. 

The  Existing  Plan 

3.  Plotting  to  show  streets:  Plotting  to  show  Property.  Plotting 

to  show  Land  Values.  Building  Values  and  Employ. 
Building  Heights  and  density.  Density  of  Population 
(Day  and  Night.) 

4.  Areas  —  for  Local  Government  and  other  purposes.    School 

areas.  Fire  areas;  Sewage,  Park,  Playground  and  other 
Service  Areas. 

5.  Supply  —  Regions  of  collection,   centres  of  accretion   and 

distribution.  Areas  supplied  —  as  regards  food,  raw  material 
and  manufactured  articles. 

Communication  —  the  Matrix  of  the  Whole 

6.  Streets,  Roads  and  High  roads  —  Bridges  and  Tunnels  — 

Arches  and  Gates  —  Barriers  and  tolls.  Ferries.  Statistics 
and  graphic  plotting  of  service  and  effects. 

7.  Rivers,  canals  and  the  Sea.    Wharves  and  Harbours.   Ware- 

houses and  Stations.  Railroads  enclosed  and  open.  Modem 
roads  and  modern  transport. 

Local  Government  and  Management  and   the  Various  Degrees 
of  Civic  Self-Control 

8.  Civic  finance  and  property  assessment.    Studies  in  cause 

and  effect  in  law  and  fact. 

9.  Building  by-laws  and  hygienic  regulations.    Town  plaiming 

laws  and  legal  projects.  Ideas  and  ideals.  Private  property 
and  public  interest. 


Vital  StatlHtics 

10.  The  Census  and   the  tale«  it  telU  —  in  conjunction  with 

statistic»  of  wealth.    Hirth.  Malformation  diseaoe  (physical 
and  mental)  and  death  rates. 

11.  The  Homes,   their  size  and   situation  and   services.     Their 

density,  accessibility  and  amenity.    Children,  schools  and 
playgrounds. 

12.  Recreation  (for  public  benefit  and  private  profit)  and  Reform- 

ation  (Hospitals,  asylums.   Prisons  and   Proportions  and 
placing. 
This  course  to  be  illustrated  in  so  far  as  possible  by  diagram,  plan 
and  picture,  accompanied  by  laboratory  work  on  diagrams,  maps. 

This  year,  besides  the  work  at  Toronto  and  McGill 
Universities  as  mentioned  one  or  more  lectures  were 
delivered  under  the  auspices  of  the  Commission  of  Con- 
servation at  the  following  Universities:^ — Manitoba, 
Saskatchewan,  Alberta,  British  Columbia,  New  Bruns- 
wick, Queens,  Dalhousie  and  Acadia  Universities. 

General  Notes 

The  Annual  Meeting  of  the  Town  Planning  Institute 
of  Canada  has  been  fixed  for  Friday  and  Saturday,  May 
27th  and  28th,  at  Ottawa.  Future  Annual  Meetings  may 
be  held  in  other  cities. 

W.  A.  Begg,  A.M. E. I.e.,  town  planning  engineer  of 
the  Department  of  Municipal  Affairs,  in  Saskatchewan, 
succeeds  M.  B.  Weekes,  M.E.I.C,  as  town  planning 
director  of  the  Province. 

The  National  Conference  on  City  Planning  met  this 
year  in  Pittsburgh,  early  in  May. 


Student  and  Junior  Members  take  Majority  of 
McGill  Applied  Science  Honours  in  Graduation. 

Out  of  the  list  of  twenty-six  names  on  the  list  of 
Faculty  of  Applied  Science  Honours  recently  issued  by 
McGill  University,  eighteen  are  those  of  younger 
members  of  The  institute  and  congratulations  from  the 
older  men  are  due.    A  list  of  the  honours  follows: — 

Alexander  Gordon  Anderson,  S.E.I.C.,  honours  in 
electrical  engineering. 

Geo.W.  Bain,  S.E.I.C.,  fellowship  in  geology,  British 
Association  Medal  ;  honours  in  ore  deposits  and  economic 
geology. 

James  Barratt  Brow,S.E.I.C.,  honours  in  ore  deposits 
and  economic  geology. 

John  Brooke  Congleton  (Lord  Congleton)  Jr.E.I.C, 
head  of  mechanical  engineering  graduation  class,  winner 
of  British  Association  Medal;  honours  in  machine  design, 
mechanical  laboratorj^  and  experimental  engineering  power 
plant  design,  thermodynamics  and  hydraulics,  Crosby 
Steam  Gauge  and  Valve  Company's  prize  for  summer 
essay. 

Harry  Roy  Cromwell,  S.E.I.C.,  honours  in  ore 
deposits  and  economic  geology' 

Frederick  James  Cunningham,  S.E.I.C,  British 
Association  Medal;  honours  in  electrical  engineering, 
geodetic  fieldwork,  municipal  engineering,  strength  of 
materials,  theory  of  structures  and  hydraulics. 
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Charles  Leonard  Dewar,  S.E.I.C.,  Douglas  Fellow- 
ship in  mining;  honours  in  ore  dressing  and  laboratory; 
undergraduate's  society's  first  prize  for  summer  essay. 

Gaston  Lalonde  Fortin,  S.E.I.C.,  honours  in  Munic- 
ipal engineering. 

Donald  Ranald  Harrison,  S.E.LC,  British  Associa- 
tion Medal;  honours  in  general  metallurgy,  metallurgy, 
ore  deposits  and  metallurgical  laboratory,  thesis  and 
design. 

Carl  Henry  Jackson,  S.E.LC,  honours  in  electrical 
design. 

Harry  Wyatt  Johnston,  S.E.LC,  head  of  graduating 
class  in  mechanical  engineering,  British  Association 
Medal  ;  honours  in  physical  chemistry,  advanced  inorganic 
chemistry,  industrial  organic  and  inorganic  chemistry. 

Jeffery  Burland  Macphail,  A.M.E.LC,  honours  in 
electrical  engineering  and  municipal  engineering. 

James  Buckland  Mawdsley,  S.E.LC,  honours  in 
mining  engineering. 

Andrew  Murray  Robertson,  S.E.LC,  The  Drink- 
water  prize  for  summer  essay,  and  undergraduate's 
society's  third  prize  for  summer  essay. 

Lloyd  B.  Rochester,  S.E.LC,  McCall  summer  essay 
prize. 

Following  is  the  complete  graduation  list  in  the 
Faculty  of  Applied  Science. 


Chemical  Engineering 

Harry  Wyatt  Johnston,  S.E.LC.  Frederick  Gordon 
Green,  S.E.LC.,  Darrell  Lorraine  Calkin,  S.E.LC,  Allan 
Blythe  Copping,  S.E.LC,  John  Michael  Cuddy,  S.E.LC, 
Christopher  Montague  Yates,  S.E.LC,  Karl  Forbes, 
S.E.LC,  John  Metcalfe  Purcell,  S.E.LC,  James  Othneil 
Challenger,  S.E.LC,  Alfred  Ernest  Cockfield,  S.E.LC, 
William  Dicker  Stroud,  S.E.LC 


Civil  Engineering 

Frederick  James  Cunningham,  S.E.LC,  Jeffrey  Bur- 
land  Macphail,  A.M.E.LC,  Gaston  Lalonde  Fortin, 
S.E.LC,  Paul  George  Adrien  Brault,  S.E.LC,  John 
George  Gardner,  S.E.LC,  Louis  O'SuUivan,  S.E.LC, 
Wilson  James  Muir,  S.E.LC,  René  Brunay  Perrault, 
S.E.LC,  John  Austin  Loy,  S.E.LC,  Andrew  Murray 
Robertson,  S.E.LC,  John  Campbell  Elder,  S.E.LC, 
Lawrence  Forgar  Carleton  Hart,  S.E.LC. 


Electrical  Engineering 

Alexander  Gordon  Anderson,  S.E.LC,  Carl  Henry 
Jackson,  S.E.LC,  Trenholme  Allen  Gill  Bishop,  S.E.LC, 
Milton  Eaton,  S.E.LC,  Morland  Powers  Whelen,  S.E.LC, 
Harold  Joseph  Acton,  Stanley  Clayton  Hill,  S.E.LC, 
Thomas  Enslow  Phelan,  Malcolm  Gordon  Stewart, 
S.E.LC,  Gordon  Lome  Wiggs,  S.E.LC 


Mechanical  Engineering 

John  Brooke  Congleton,  Jr.E.I.  C, James  O'Halloran, 
S.E.LC,  Edward  Blvthe  Maxwell,  S.E.LC,  Reuel  Bur- 
dett  Mooney,  S.E.LC,  John  G.  Hall,  S.E.LC,  Lyall 
Radcliffe  McCurdy,  S.E.LC 

Metallurgical  Engineering 

Donald  Ranald  Harrison,  S.E.LC,  Jack  Caswell 
Nutter,  S.E.LC. 

Mining  Engineering 

George  W.  Bain,  S.E.LC,  James  Barrett  Brow, 
S.E.LC,  James  Buckland  Mawdslev,  S.E.LC,  Harry 
Roy  Cromwell,  S.E.LC,  Lloyd  B.  Rochester,  S.E.LC 

Queen's  University  Applied  Science  Graduation 

The  following  Juniors,  Student  Members  and  others 
whose  application  is  now  in  hand,  are  graduating  this 
month  from  Queen's  University  in  engineering  with  the 
degree  of  B.Sc. 

With  two  exceptions,  these  graduates  served  in  the 
Canadian  forces  overseas.  Nearly  all  won  commissions 
during  service  and  all  have  had  from  one  to  three  years 
experience  in  construction  or  design. 

Andrew  Grant  Barrett,  S.E.LC,  Robert  Lincoln 
Bonham,  Jr.E.LC,  Norman  Melville  Cooke,  Walter 
Harvey  Ellis,  Fred  James  Ellis,  S.E.LC,  James  Vincent 
Fahey,  Hugh  Allan  Gauthier,  S.E.LC,  Vernon  Wesley 
Isaac,  S.E.LC,  Harry  Jardine,  S.E.LC,  Arthur  Joseph 
Legault,  Allan  Clyde  Malloch,  S.E.LC,  Irvine  Meridith 
Marshall,  Howard  Elliott  Meadd,  S.E.LC,  Wilson  Stuart 
Mills,  Garrett  Daunt  O'Connor,  Frederick  Arnold  Sproule. 


University  of  Toronto  Applied  Science  Graduation 

The  following  Junior  and  Student  Members  are 
graduating  this  month  from  the  Faculty  of  Applied 
Science  of  the  Universitv  of  Toronto  with  the  degree 
of  B.A.Sc. 

J.  K.  Affleck,  S.E.LC,  honours,  W.  P.  Port  Augustine, 
S.E.LC,  A.  C  Blue,  S.E.LC,  honours,  N.  Bowman, 
S.E.LC,  honours,  H.  R.  Burton,  S.E.LC,  honours, 
W.  D.  Coulter,  S.E.LC,  honours,  P.  J.  Culliton,  S.E.LC, 
honours,  R.  W.  Downie,  S.E.LC,  F.  W.  Dunton,  S.E.LC, 
F.  C  Eley,  S.E.LC,  H.  A.  Fair,  S.E.LC,  honours, 
J.  R.  Gilley,  S.E.LC,  D.  S.  Graham,  S.E.LC, 
W.  H.  Herold,  S.E.LC,  honours,  J.  H.  Legate,  S.E.LC, 

A.  H.  Livingston,  S.E.LC,  honours,  H.  K.  MacLean, 
S.E.LC,  W.  F.  Mauder,  S.E.LC,  honours,  G.  L.  McGee, 
S.E.LC,  honours,  L.  T.  McNaughton,  S.E.LC, 
J.  C  Monteith,  S.E.LC,  honours,  W.  J.  Parker,  S.E.LC, 
W.  G.  Pinel,  S.E.LC,  R.  M.  Prendergast,  S.E.LC. 
W.  D.  Proctor.  J.E.I.C,  honours,  F.  C.  Richardson, 
S.E.LC,  honours,  C  P.  Sale,  S.E.LC,  honours,  J.  E. 

B.  Shortt,  S.E.LC,  honours,  J.  A.  Simmers,  S.E.LC, 
C  T.  Smith,  S.E.LC,  honours  W.  M.  Smith,  S.E.LC, 
honours,  M.  C  Stafford,  S.E.LC,  G.  E.  Steel,  S.E.LC, 
honours,  F.  H.  Tavlor,  S.E.LC,  honours,  V.  Voaden, 
S.E.LC,  F.  M.  Waddell,  S.E.LC,  honours,  T.  M.  West, 
S.E.LC,  W.  S.  Wilson,  S.E.LC,  A.  H.  Wingfield,  S.E.LC 
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CORRESPONDKNCE 
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Ecunt)iiiy  in   I'se  uf  (:aii:uli:in  Coal 

Editor,  Jointtiil: — 

Dear  Sir: 

The  writer  wishes  to  lirin^  to  tlic  notice  of  members 
of  The  Intilitutc  a  condition  whicli  at  present  exists  in  the 
Canadian  coal  market  and  which  they  as  engineers  and 
Rood  citizens  sliould  use  their  efforts  to  have  corrected. 

At  the  present  time  fuel  is  the  dominent  product  in 
the  public  eye.  It  is  the  product  that  is  Roing  to  make 
or  break  nations.  A  country  that  has  the  fuel  and  can 
market  same  to  build  up  their  own  industries,  or  that 
can  use  their  native  coal  and  so  avoid  purchase  of  coal 
from  other  countries,  will  certainly  have  a  better  oppor- 
tunity to  go  forward  to  normal  prosperity  than  a  country 
that  has  not  the  native  fuel  to  develop  on,  and  must 
necessarily  purchase  fuel  from  abroad. 

It  is  needless  to  go  into  the  coal  resources  of  Canada, 
every  engineer  is  aware  of  its  position  with  regard  to  its 
potential  wealth  in  coal;  if  not,  he  should  dig  into  the 
subject  and  find  out  for  himself.  Figures  might  be  quoted 
here,  but  the  reader  would  have  more  actual  knowledge 
of  the  bearing  that  the  fuel  has  to  his  own  and  the 
prosperity  of  the  country  if  he  investigated  the  subject 
himself. 

At  the  same  time  find  out  what  tonnage  Canada  is 
providing  for  its  own  consumption  and  what  tonnage  it 
purchased  outside  the  country.  The  result  obtained 
should  cause  surprise  that  such  a  condition  should  be 
allowed  to  exist,  let  alone  continue  without  intelligent 
protest  or  intelligent  efforts  to  correct  the  reasons  for 
such  a  condition.  The  main  reason,  as  apparent  to  the 
writer  and  applying  particularly  to  the  Middle  West,  is  the 
uncertainty  as  to  costs.  While  the  coals  are  different  in  their 
make  up,  equal  results  can  be  obtained  from  the  use  of 
Western  Coals  as  with  the  best  grades  of  American  coal.  At 
the  present  time  the  use  of  the  Western  coals  show  better 
economies  than  American  coals,  users  that  have  adapted 
themselves  to  their  différences  are  well  satisfied  with  their 
use.  However,  there  is  an  underlying  feeling  that  the 
price  of  American  coal  will  be  considerably  reduced  and 
that  equivalent  reductions  wU  not  be  probable  with  the 
Western  coals  due  to  different  economics  at  the  mines, 
the  available  markets,  and  also  the  long  periods  in  which 
the  mines  are  shut  down  due  to  the  seasonal 
demands. 

Referring  particularly  to  the  mines  producing  coal 
for  domestic  purposes.  There  is  a  more  or  less  general 
feeling,  one  which  seems  to  be  fostered  by  the  coal 
producers,  that  Ivmip  coal  is  what  is  desired  and  that 
smaller  sizes  have  not  the  heat  value  that  the  lump  has. 
There  are  also  small  sizes  and  slack  that  are  sold  for  as 
low  as  25  and  50  cents  per  ton,  and  having  very  little 
lower  heat  value  than  the  lump  sizes.  This  fuel  value 
is  demonstrated  by  the  plants  that  are  equipped  for 


i)urning  these  small  coals.  While  the  small  coals  may 
not  cost  as  much  to  mine  as  the  lump  cfjals  the  price 
offered  is  much  below  their  cost,  so  that  on  this  account 
it  must  be  cotisidered  that  the  price  paid  for  the  lump 
coals  must  be  higher  th.-ui  need  be  if  the  full  value  of  the 
smaller  coals  could  Ix-  obtained. 

If  the  mine  operators  could  be  brought  to  this  point 
of  view  they  would  no  doubt  make  efforts  to  cure  this 
economic  loss,  also  the  p>otential  loss  which  they  have  in 
competitive  prices.  This  is  where  the  professional  engineer 
can  Ix'come  of  service  by  advocating  the  full  use  of  existing 
methods  for  burning  the  small  coals  and  also  instituting 
research  work  for  the  further  use  of  small  coals  both  for 
power  and  for  domestic  use. 

Any  slack  or  small  coals  that  can  be  sold  for  their 
equivalent  value  will  reduce  the  selling  price  for  the 
lump  coals  and  so  allow  them  to  compete  better  with 
foreign  coals.  There  is  also  the  feature  that  it  might 
be  possible  to  create  a  demand  for  the  production  of  the 
smaller  coals  which  could  be  mined  at  a  lower  cost  than 
lump  sizes.  This  would  still  further  increase  the  advant- 
ages in  price  in  competitive  market. 

The  American  mines  have  been  through  a  similar 
period  during  development.  Slacks  and  waste  which 
were  dumped  years  ago,  and  at  that  time  thought  to  have 
no  value,  are  now  being  reclaimed  and  burned. 

G.  R.  Pratt,  A.M.E.I.C. 


LIBRARY  NOTES 


i 

I 


Hamilton's  Gear  Book,  bv  Chester  B.  Hamilton, 
M.E.I.C. 

This  handbook  of  forty-eight  pages  contains  in  a  small 
space  a  considerable  amount  of  useful  information  and 
tables.     It  is  arranged  as  follows: — 

Forms  of  Gear  Teeth,  Tables  of  Pitch  Diameters  for 
Diametral  Pitch  Gears,  Pitch  Diameters  for  Circular 
Pitch  Gears,  Tables  of  Tooth  Parts,  Diametral  Pitch 
and  Circular  Pitch  Diameter  Increment,  Tables  and 
Diagrams  of  Gear  Strengths,  etc. 

In  addition  to  the  above  tables  there  are  several 
pages  of  general  information  regarding  gear  manufacture. 

* 

Cam  Design  and  Manufacture  by  F.  B.  Jacobs, 
published  by  D.  \'an  Nostrand  Company,  New  York; 
122  pages,  price  S2.(X). 

As  explained  by  the  author  the  object  of  this  text- 
book is  to  give  briefly  and  without  the  use  of  complicated 
formulae  information  for  the  mechanical  engineer  con- 
cerned with  design  and  manufacture  of  cams  as  part 
of  regular  routine.  The  first  section  of  the  book  is 
occupied  with  a  short  discussion  of  cam  design  and 
layout,  in  all  cases  simple  methods  of  design  being 
indicated.  There  follow  three  valuable  chapters  on 
the  actual  processes  of  cam  manufacture  with  examples 
taken  from  automobile  shop  practice.  In  the  sections 
on  cam  cutting  and  grinding  full  information  is  given 
as  to  jigs  and  fixtures,  milling  cutters,  and  special  grinding 
fixtures. 
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EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 

Box  200. 

The  Civil  Service  Commission  of  Canada  hereby  give  public 
notice  that  application  will  be  received  from  persons  qualified  to  fill 
the  following  positions  in  the  Civil  Service  of  Canada: — 

Assistant  Geologist 

An  Assistant  Geologist  at  an  initial  salary  of  $2,100  per 
annum  which  will  be  increased  upon  recommendation  for  efficient 
service  at  the  rate  of  $120  per  annum  until  a  maximum  of  $2,460 
has  been  reached.  This  initial  salary  will  be  supplemented  by  whatever 
bonus  may  be  provided  by  law. 

Duties. — To  assist  in  making  areal,  structural,  and  stratigraphical 
surveys  of  designated  portions  of  one  or  more  geographical  or  geological 
divisions  of  Canada;  to  assist  in  the  instrumental  survey  and  mapping 
of  the  topography  and  geology  of  certain  areas;  to  perform  detail 
work  involved  in  the  exploitation,  geological  investigation,  and  detailed 
survey  of  mines  and  mining  areas  showing  the  structure  of  ore  bodies; 
to  assist  in  the  collection  of  mineralogical,  palaeontological,  geological, 
and  other  specimens;  to  perform  detail  work  involved  in  the  prepara- 
tion for  publication  of  reports,  serial  geological  map-sheets  with 
structural  sections,  monographs,  and  papers  embodying  the  results 
of  field  work;  to  assist  in  the  collection,  classification,  correlation,  and 
arrangement  for  ready  reference  of  data  regarding  the  mineral  resources 
and  the  geographical,  petrographical,  forest  and  other  economic  and 
geological  features  of  areas  investigated;  and  to  perform  other  related 
work  as  required. 

Qualifications. — Education  equivalent  to  graduation  in  science 
from  a  recognized  University,  with  at  least  two  years  post  graduate 
study  in  geology.  Several  years  experience  in  geological  field-work. 
Special  field  knowledge  of  geology  of  Rocky  Mountain  region  coal 
deposits.  Some  knowledge  of  modern  geological  literature  and  museum 
methods  and  of  the  significance,  scope  and  economic  importance  of 
the  Geological  Survey.  Preference  will  be  given  to  candidates  between 
the  ages  of  21  and  40  years  on  June  9,  1921. 

A  rating  on  Education  and  Experience  will  be  given  from  the 
sworn  statements  submitted  by  applicants  on  their  application  forms. 
To  those  who  qualify,  an  oral  examination  may  be  given,  if  necessary. 

Application  forms  properly  filled  in  must  be  filed  in  the  office  of 
the  Civil  Service  Commission  not  later  than  June  9.  Application  forms 
may  be  obtained  from  the  office  of  the  Employment  Service  of  Canada, 
or  from  the  Secretary  of  the  Civil  Service  Commission. 

Professor  of  Mechanical  Engineering 

Professor  of  mechanical   engineering   for  technical 
college  in  Nova  Scotia.    Candidate  should  be  graduate 


of  an  engineering  college  or  university  and  should  have 
had  both  teaching  and  industrial  experience.  Salary 
$3000.00  per  annum,  college  session  October  to  June. 

Box  200. 


Situations  Wanted 

Civil  Engineer 

Civil  engineer,  graduate,  A.M.E.I.C,  age  33.  Two 
years  instrumentman  and  draughtsman.  3  years  town 
resident  engineer  in  charge  of  construction  of  sewerage 
and  water  systems,  power  house  and  pumping  station. 
Desires  position  with  contractors  or  engineers  on  con- 
struction or  maintenance.    Box  73-P. 


Civil  Engineer 

Graduate  civil  engineer,  A.M.E.I.C,  at  present 
employed  desires  change.  Any  locality,  —  Canadian  or 
Foreign.  English  and  French,  and  a  little  Spanish. 
Experience  includes,  railways,  pneumatic  foimdations, 
municipal  development,  shipping  piers,  turbo-electric 
powerplants.  Available  at  thirty  days'  notice.  Details 
and  references  on  request.    Box  74-P. 

Civil  Engineer 

Civil  engineer,  age  35,  with  twelve  years  experience 
as  draughtsman,  instrument  man  and  engineer  in  charge. 
Experienced  on  harbour  development  and  drainage,  rail- 
road construction  etc.,  desires  position  with  contracting 
firm.  Open  for  engagement  at  once.  Full  particulars'of 
experience  and  references  furnished.    Box  75-P. 

Sanitary  Engineer 

Sanitary  engineer  desires  position  with  progressive 
municipality  or  contractors.  Good  training  and  expe- 
rience. Well  versed  level  and  theodolite.  Excellent 
references.  Served  overseas  with  Sanitary  Corps.  Mem- 
ber of  Professional  Societies.    Box  76-P. 


Members  Exchange 

Transit  for  sale 

Transit  for  sale  in  good  condition,  Casella  (English) 
make.  The  telescope  is  SJo"  long  with  stadia  wires, 
horizontal  circle  43^2"  with  two  verniers,  vertical  circle 
is  a  complete  circle  also  has  two  verniers,  compass  needle 
is  2"  long,  transit  has  three  levelling  screws  and  shifting 
head,  split  leg  tripod.  This  is  a  light  transit,  but  is 
accurate  and  in  good  condition.  It  was  purchased  in 
1910.    Box  14-A.    Price  $125. 
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OBITUARIKS 


George  A.  Bayne,  M.K.I.C. 

Geo.  A.  Bayne.  M.E.I.C.,  land  inspector  and  chief 
surveyor  for  the  Hudson  Bay  Co.,  died  suddenly  in 
Winnipeg  on  March  27lh.  Mr.  Bayne  was  born  at 
Londonderry,  Nova  Scotia,  in  1850.  and  lived  for  seven- 
teen years  at  Pictou.  N.S.  In  1872  Mr.  Bayne  came 
West  with  a  Dominion  government  party  assigned  to 
survey  Dominion  lands.  In  1876  he  became  contractor's 
engineer  on  section  "B"  of  the  Canadian  Pacific  Railway; 
went  North  for  the  Nelson  Valley  Railway  in  1877; 
devoted  himself  to  private  practice  as  civil  engineer  from 
1880  to  1885. 


GEO.  A.  BAYNE,  M.E.I.C. 

The  city  of  Winnipeg  obtained  his  ser^^ces  in  1885 
as  assessor,  and  he  was  "borrowed"  from  the  city  to  take 
charge  of  surveys  and  construction  of  the  Portage  la 
Prairie  branch  of  what  is  now  the  Canadian  National 
Railways.  The  Northern  Pacific  purchased  the  Portage 
branch  and  constructed  the  Morris  and  Brandon  branch 
of  which  Mr.  Ba>Tie  was  engineer  for  three  years.  He 
was  engaged  on  right-of-way  surveys  for  the  Canadian 
Pacific  when  asked  by  the  Hudson's  Bay  Company  in 
1897  to  undertake  surveys  at  their  inland  posts.  Im- 
mediately upon  entering  the  service  in  the  spring  of  1897, 
Mr.  Bayne  went  into  the  Northwest  Territories  for  Hudson 
Bay  Company.  He  laid  out  the  timber  reserve  at  the 
junction  of  the  Slave  and  Athabasca  rivers  during  that 
year.  Early  in  1898  he  was  ordered  to  the  Nelson  River 
District  where  he  surveyed  during  that  year  the  com- 
pany's lands.  In  March  1899  Mr.  Bayne  went  to  survey 
the   company's  lands   at   the   British   Columbia  posts. 


From  1900  until  1918  Mr.  Bayne  was  en^a^ed  in  inspecting 
the  company's  farming  lands  which  are  distributed  from 
Lake  Winnipeg  and  Lake  of  the  Woods  to  the  Rcxkics, 
and  from  North  Saskatchewan  river  to  the  International 
boundary.  Of  the  thousands  of  parcels  of  land  still 
owned  by  Hudson  Bay  Company  over  this  vast  territory, 
few  there  are  which  have  not  been  checked  up  and  verified 
for  acreage,  soil,  topography  and  surface  growth  by 
Mr.  Bayne.  Devoted  to  duty  and  an  intense  loyalty 
to  the  Iludson  Bay  Company,  standards  enabled  him 
to  rise  to  the  deanship  of  his  profession  in  the  company's 
service. 

Ralph  J.  Burley,  M.E.I.C. 

Ralph  J.  Burley.  M.E.I.C,  assistant  director  and 
chief  engineer  of  the  Drainage  Division  of  the  Reclama- 
tion Service,  Department  of  the  Interior,  died  on  April 
14th,  1921,  at  the  home  of  his  uncle,  H.  W.  Burley, 
at  Cressy,  Ontario.  The  immediate  cause  of  his  death 
was  a  severe  chill  contracted  on  his  journey  to  Cressy, 
whither  he  had  gone  to  spend  Easter  with  his  grand- 
mother and  uncle,  this  led  to  a  severe  attack  of  rheumatism 
complicated  with  pleurisy;  his  heart,  permanently 
weakened  by  a  severe  attack  of  inflammatory  rheumatism 
some  years  before  and  by  recurring  attacks  during  more 
recent  years,  proved  unequal  to  the  strain  and  Mr.  Burley 
passed  away  at  the  early  age  of  thirty-nine. 

Bom  at  Waupoos  about  six  miles  from  Picton,  Ont., 
on  July  30th,  1881,  Mr.  Burley  spent  his  early  years 
in  that  neighbourhood  but  removed  to  the  West  in  1892. 
with  his  parents;  his  father  E.  W.  Burley  later  secured 
the  appointment  of  pro\'incial  auditor  to  the  Province 
of  Alberta  and  now  resides  in  Edmonton.  After  complet- 
ing his  high  school  courses  in  the  West  Mr.  Ralph  Burley 
matriculated  at  Toronto  University  in  1901  and  graduated 
in  Applied  Science  in  1904.  During  his  undergraduate 
vacations  Mr.  Burley  obtained  some  experience  with 
the  Irrigation  Branch  of  the  Department  of  the  Interior 
and  in  1905  was  permanently  appointed  to  that  Branch 
with  headquarters  first  at  Regina  and  later  at  Calgary. 

Throughout  his  whole  service  with  the  Department 
Mr.  Burley's  progress  was  steady  and  after  ten  years' 
varied  experience  in  irrigation  surv^eys  and  administra- 
tion he  was  regarded  as  one  of  the  most  efficient  irriga- 
tion engineers  in  the  Government  Service.  It  was  in 
1915  that  what  later  proved  to  be  a  valuable  opportunity 
to  show  his  ability  was  offered  Mr.  Burley;  he  was  assigned 
to  investigate  the  problems  arising  from  the  Waterways 
Treaty  between  Great  Britain  and  the  United  States 
regarding  the  measurement  and  apportionment  between 
the  United  States  and  Canada  of  the  waters  of  the 
St.  Marys  and  Milk  rivers  for  irrigation  and  power. 
That  Mr.  Burley  thoroughly  mastered  the  problems 
assigned  to  him  became  very  evident  when  the  case 
came  before  the  International  Joint  Commission;  his 
testimony  given  there  was  favourably  commented  upon 
by  the  Commissioners  and  was  of  the  utmost  value  to 
the  Dominion. 

This  case  was  of  such  importance,  and  Mr.  Burley's 
grasp  of  the  situation  so  complete,  that  he  was  transferred 
from  Calgary  to  Ottawa  in  order  that  his  expert  knowledge 
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might  be  more  readily  available  to  the  chief  of  his  Depart- 
ment. In  1919  when  by  reason  of  expanding  respon- 
sibilities the  Reclamation  Service  succeeded  the  Irriga- 
tion Branch  and  assumed  full  responsibility  for  both 
irrigation  and  drainage  development  in  the  western 
provinces,  Mr.  Burley's  demonstrated  efficiency  led  to 
his  selection  for  the  post  of  assistant  director  and  chief 
engineer  of  the  Drainage  Division,  and  up  to  the  time 
of  his  last  illness  Mr.  Hurley  performed  his  duties  to 
the  entire  satisfaction  of  the  Department. 

Mr.  Burley's  sterling  character  earned  for  him  the 
confidence  of  his  superiors  and  the  loyalty  and  esteem 
of  his  subordinates.  Although  fully  engaged  with  his 
official  duties  he  nevertheless  found  time  to  devote  to 
the  service  of  the  Professional  Institute  of  the  Civil 
Service,  a  recently  organized  body  devoted  to  the  interests 
of  the  professional,  scientific  and  technical  employees 
of  the  Dominion  Government.  Mr.  Burley  rendered 
valuable  service  during  the  organization  period  and  as 
a  member  of  the  Executive,  did  much  to  forward  the 
successful  establishment  of  this  institute. 

Mr.  Burley  was  elected  an  Associate  Member  of 
The  Engineering  Institute  of  Canada,  1909,  and  Member 
in  1919,  and  since  his  transfer  to  Ottawa  he  took  an 
active  interest  in  the  proceedings  of  the  local  Branch. 

In  a  telegram  of  sympathy  to  the  late  Mr.  Burley's 
parents  the  Honourable  Sir  James  Lougheed,  Minister 
of  the  Interior,  said:  "He  was  one  of  the  most  valued 
ofificers  of  our  department  and  enjoyed  the  esteem  of 
all  his  associates.  They  will  deeply  mourn  his  death." 
Sir  James  aptly  voiced  the  feeling  throughout  the  Depart- 
ment both  in  Ottawa  and  in  the  West.  The  many 
friends  of  Mr.  Burley  will  wish  to  associate  themselves 
with  this  expression  of  loss  and  tender  to  his  parents 
their  heartfelt  sympathy  in  the  sad  bereavement  that 
they  have  suffered. 

John  Langton,  M.E.I. C.  • 

John  Langton,  M.E.I.C,  was  born  at  Toronto,  Ont., 
on  August  29th,  1857.  He  was  a  student  in  the  Engin- 
eering Course  at  Owens  College,  Manchester,  England, 
from  1873  to  1875,  holding  the  Ashbury  Engineering 
Scholarship. 

In  1876-77,  he  served  as  an  apprentice  in  the  drafting 
room  and  machine  shop  of  the  Portland  Company,  at 
Portland,  Me.,  and  in  1879-80,  in  the  machine  shops  of 
the  Northern  Railway,  at  Toronto. 

In  June,  1882,  Mr.  Langton  joined  the  forces  which 
Thomas  A.  Edison  was  then  organizing  for  the  introduc- 
tion of  his  electric  lighting  system,  and  was  later  made 
superintendent  of  the  Brooklyn  shops.  He  was  then 
transferred  to  Schenectady,  N.  Y.,  serving  as  super- 
intendent of  the  Testing,  Armature  Winding,  and  Electric 
Tube  Departments,  but  a  little  later  he  became  chief 
engineer  of  the  Edison  Machine  Works.  This  led  to  his 
selection,  in  May,  1889,  as  general  manager  of  the 
Canadian  Edison  Manufacturing  Company,  at  Sher- 
brooke, Que.,  and  when  that  concern  was  consolidated, 
in  1890,  with  others  to  form  the  Edison  General  Electric 


Company,  he  was  made  manager  of  the  Canadian  Works. 
The  rapid  growth  of  the  Edison  system  in  the  Dominion 
led  to  the  removal  of  these  works,  in  May,  1891,  to  much 
larger  shops  at  Peterboro,  Ont.,  Canada,  where  the  plant 
has  since  remained,  bearing  to  this  day  the  imprint  of 
Mr.  Langton's  remarkable  engineering  and  constructive 
skill.  He  was  tired  out,  however,  by  such  continuous 
and  strenuous  application,  and,  in  June,  1892,  resigned 
his  position  with  the  Edison  Company  to  take  up  private 
practice. 

Mr.  Langton  became  a  member  of  the  Canadian 
Society  of  Civil  Engineers  in  December,  1892.  He  also 
served  very  acceptably  in  1896.  1897,  and  1898,  as  an 
Examiner  for  post-graduate  degrees  of  M.  E.  and  E.  E., 

for  the  University  of  Toronto. 

Mr.  Langton's  work  in  the  mining  field  constitutes 
a  chapter  by  itself.  From  1900  to  1904,  he  was  engaged 
in  the  design  and  construction  of  the  entire  smelting 
plant  for  the  Copper  Queen  Consolidated  Mining  Com- 
pany, at  Douglas,  Ariz.  In  1904-05,  came  the  installa- 
tion of  the  generating  plant,  transmission  line,  and  rotary 
converter  sub-station  for  the  mining  plant  of  the  Mocte- 
zuma  Copper  Company  at  Nacozari,  Sonora,  Mexico. 
In  1906-07,  Mr.  Langton  installed  approximately  450 
beehive  under-flue  coke  ovens  at  the  plant  of  the  Dawson 
Fuel  Company,  at  Dawson,  N.  Mex.,  where  the  waste 
heat  gases  from  the  ovens  are  used  to  generate  steam. 
In  1908,  jointly  with  Mr.  C.  Legrand,  he  carried  out  the 
design  and  construction  of  a  complete  power  plant  of 
three  1,000-kw.  turbines  for  the  Moctezuma  Company, 
and  a  combined  turbine  and  compressed  air  plant  for 
the  Copper  Queen  Mines  at  Bisbee,  Ariz. 

In  1908,  he  went  back  to  private  practice,  and  since 
that  time  he  had  remodeled  the  power  plant  of  the 
Cananea  Consolidated  Copper  Company  and  supervised 
the  design  of  the  power  plant  of  the  Inspiration  Copper 
Company,  comprising  two  6,000-kw.  turbines  and  several 
blowing  engines.  In  conjunction  with  Mr.  F.  L.  Antisell, 
he  had  designed  a  large  addition  to  a  Raritan  copper 
refinery. 

Mr.  Langton  had  the  true  scientific  mind,  that  knows 
when  a  thing  is  proved  and  does  not  rest  until  it  is,  and 
his  knowledge  was  scholarly  and  accurate. 

That  he  was  singled  out  for  participation  in  the 
swift  and  startling  developments  of  the  formative  days 
of  electrical  engineering,  or  the  rough  and  tumble  applica- 
tion of  scientific  advances  to  the  crude  conditions  of 
frontier  mining,  was  due  to  the  extraordinary  thorough- 
ness and  accuracy  of  thought  which  distinguished  all  his 
work;  qualities  of  which  daring  promoters,  in  new  fields, 
felt  the  need  at  their  back.  One  feat  of  his,  that  has 
been  quoted,  was  the  erection  in  Arizona  of  a  million 
dollar  steel  smelter,  of  which  the  material,  prepared  in 
Pennsylvania  from  his  drawings  and  figures,  fitted  together 
exactly,  so  that  not  a  beam  or  boring  had  to  be  altered 
in  all  the  work. 

Mr.  Langton  was  a  great  reader  and  left  a  considerable 
library,  but  he  liked  companionship  and  was  a  most 
sympathetic  and  understanding  companion. 
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T.  U.  F"airlie,  A.M.F-M.C,  railway  expert  for  the 
Ontario  llydro-ICleclric  Commission  is  enKa^ed  on  the 
valuation  of  the  Ottawa  Electric  Railway. 


M.  Brodie  Atkinson,  M.E.I.C.,  is  at  present  on  the 
engineering  slaiT  of  the  Welland  Ship  Canal. 


J.  Wliitrlnw,  A.M.K.I.C.  has  been  transferred  from 
the  Canadian  National  Railways  to  Toronto. 


R.  T.  Ciont.  M. It. I.e.,  is  at  present  with  the  New 
York  Trap  Rock  Corporation  at  Peekskill,  N.Y. 


F.  K.  Searancke,  Jr.E.I.C,  is  at  present  with  the 
Public  Works  Department  at  Kuala  Lumpur,  Federated 
Malay  States,  being  engaged  as  assistant  engineer. 


William  Verner  Taylor,  M.E.I.C,  who  has  been 
assistant  chief  engineer  of  Quebec  Harbour  Commission 
for  some  years,  has  been  appointed  city  engineer  at 
Sarnia,  Ont. 


W.  A.  M.  Cook,  A.M. E. I.e.,  is  at  present  structural 
engineer  with  the  Board  of  Education  at  Toronto. 


Fred.  M.  Brickenden,  A.M.E.I.C.,  has  opened  an 
office  in  the  London  Loan  Building,  London,  Ont.,  as  a 
specialist  in  bridges,  reinforced  concrete,  municipal 
engineering. 


R.  B.  Jennings,   A.M.E.I.C.,  has  been  transferred 
by  the  Canadian  National  Railways  to  Ottawa. 


L.  F.  Merrylees,  Jr.E.I.C,  has  joined  the  staff  of  the 
Northern  Construction  Company  at  Vancouver,  B.C. 


L.  C.  Charlesworth,  M.E.I.C,  has  been  appointed 
deputy  minister  of  railways  and  telephones  for  Alberta. 


C  McN.  Steeves,  M.E.I.C,  formerly  with  the 
Department  of  Soldiers'  Civil  Re-Establishment,  St.  John, 
N.B.,  has  accepted  a  position  with  D.  C  Burpee  &  Son, 
Edmundston,  N.B. 


D.  G.  Calvert,  A.M.E.I.C,  until  recently  with 
the  Fort  William  Paper  Co.,  is  now  resident  engineer 
at  the  Fort  William  office  of  the  Management  Engineering 
and  Development  Co. 


C  K.  McLeod,  A.M.E.I.C,  has  accepted  a  position 
with  The  Phoenix  Bridge  &  Iron  Works  Ltd.,  Montreal. 


H.  K.  Wicksteed,  M.E.I.C,  who  has  recently  been 
absent  from  Canada  for  some  months  on  a  business  trip 
to  South  America  has  recently  returned  to  Canada  and 
is  at  present  in  Toronto. 


R.  O.  Stewart,  A.M.E.I.C,  has  been  appointed 
assistant  engineer  of  standards,  Canadian  National 
Railway,  Toronto. 


W.  A.  Hendry,  A.M.E.I.C,  has  been  appointed 
chief  engineer  of  the  Highways  Commission  for  the 
Province  of  Nova  Scotia. 


William  A.  Duff,  M.E.I.C,  has  been  appointed 
engineer  of  standards,  Canadian  National-Grand  Trunk 
Pacific  Rlys.,  Toronto. 


J.  Clark  Keith,  A.M.E.I.C,  has  been  appointed  chief 
engineer  of  the  Essex  Border  Utilities  commission,  the 
appointment  to  take  effect  July  1st. 


O.  G.  Gallaher,  A.M.E.I.C,  who  has  been  one  of 
the  most  active  Institute  members  in  Kamloops,  B.C., 
has  accepted  a  position  with  the  Miami  Corporation  and 
is  now  at  Fort  Haney,  B.C. 


C  E.  Macdonald,  A.M.E.I.C,  recently  gave  an 
illustrated  address  before  the  Ontario  section  of  the 
American  Society  of  Mechanical  Engineers  on  mechanical 
process  in  mining  and  metallurgy. 


Edgar  Stansfield,  M.E.I.C,  has  accepted  a  position 
as  research  engineer  in  fuels  with  the  Provincial  Govern- 
ment of  Alberta.  He  is  now  engaged  in  equipping  his 
laboratory  in  the  Industrial  Research  Department  of 
the  University  of  Alberta,  Edmonton. 
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Francis  Hankin,  A.E.I.C.,  has  been  awarded  a  special 
prize  for  highest  standing  in  common  law  at  McGill 
University.  Mr.  Hankin  has  undertaken  the  study  of 
law  while  engaged  in  many  other  business  activities  and 
this  achievement  is  particularly  noteworthy. 


T.  J.  Brown,  M.E.I.C,  until  recently  superintendent, 
Calgary  Division,  Western  District,  Canadian  National 
Railway  and  Grand  Trunk  Pacific  Railway,  has  been 
appointed  superintendent  Dauphin  Division,  Prairie 
District,  Canadian  National  Railway  and  Grand  Trunk 
Pacific  Railway. 


Mr.  Dawson  was  born  at  Pictou,  Nova  Scotia,  in 
1871,  and  graduated  from  the  Applied  Science  faculty 
of  McGill  University  in  1894  with  the  degree  of  B.A.Sc. 

During  1894-97  he  was  engaged  in  hydraulic  work 
in  Massachusetts.  In  1898,  he  joined  the  Maintenance 
of  Way  staff  of  the  Can.  Pac.  Ry.  at  Winnipeg,  and 
was  engaged  in  railway  work  until  1903,  at  which  time 
he  filled  the  position  of  chief  engineer  of  the  Western 
Division  of  the  Railway  Company. 

In  1903  he  changed  the  line  of  his  endeavours  to 
irrigation  work,  and  since  that  time  he  has  had  charge 
of  the  construction  and  operation  of  all  the  Can.  Pac. 
Ry.  Go's  irrigation  systems  in  Alberta. 


O.  S.  Finnie,  B.Sc,  D.L.S.,  A.M.E.I.C,  has  been 
appointed  administrator  of  the  Mackenzie  District, 
including  the  new  oil  fields  of  that  Territory. 


J.  A.  Duchastel,  M.E.I.C.  was  elected  president  of 
the  Montreal  Division  of  the  Automobile  Club  of  Canada 
at  a  meeting  held  on  May  3rd.  H.  H.  Vaughan,  M.E.I.C. 
was  elected  vice-president  at  the  same  meeting.  The 
Montreal  Division  of  the  Automobile  Club  of  Canada 
has  had  an  exceptional  successful  year  and  under  the 
leadership  of  two  Institute  members  should  go  forward 
to  further  successes. 


George  A.  Johnson,  M.E.I.C,  has  formed  partner- 
ship with  Messrs.  Nelson  B.  Wolfe,  Harold  C.  Stevens 
and  Charles  R.  Wyckoff,  succeeding  the  firm  of  Johnson 
and  Benham,  Inc.,  under  the  name  of  George  A.  Johnson 
Company,  Inc.,  with  offices  at  150  Nassau  Street,  New 
York.  The  George  A.  Johnson  Company  will  undertake 
consulting  work  in  connection  with  water  supply, 
electric  light,  industrial  plants,  etc. 


Arthur  Crumpton,  M.E.I.C,  valuation  engineer  of 
the  Grand  Trunk  Railway  System,  Montreal,  was  elected 
President  of  the  Canadian  Railway  Club,  at  its  annual 
meeting  held  in  Montreal  on  the  10th  instant.  The 
Canadian  Railway  Club  is  a  live  institution,  embracing 
1385  members,  representative  of  every  department  of 
railway  service,  and  its  papers  and  discussions  are  in- 
variably of  considerable  interest  and  value. 


Elected  to  Senate,  University  of  Alberta 

A.  S.  Dawson,  M.E.I.C,  chief  engineer,  Dept.  of 
Natural  Resources,  Canadian  Pacific  Railway  Co.  of 
Calgary,  Alberta,  has  recently  been  elected  to  the  Senate 
of  the  University  of  Alberta  as  representative  of  the 
Association  of  Professional  Engineers  of  Alberta. 
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A.  S.  DAWSON,  M.E.I.C. 


Mr.  Dawson  has  been  a  member  of  The  Engineering 
Institute  of  Canada  since  1895 — and  of  the  American 
Society  of  Civil  Engineers  since  1912. 

He  has  also  been  activity  interested  in  educational 
and  civic  affairs;  having  been  at  different  times  a  member 
of  the  Calgary  School  Board,  of  the  Executive  of  Western 
Canada  College,  of  the  Council  of  the  Calgary  Board  of 
Trade,  of  the  Board  of  Directors,  Y.M.C.A.,  of  the 
Executive  Calgary  Automobile  Club,  and  of  the  Executive 
of  the  Alberta  Good  Roads  Association. 

He  was  married  in  1898  to  Martha  Elenora  Borm 
of  Baltimore,  Md.,  and  has  one  son  who  has  just  completed 
his  second  year  in  Applied  Science  at  the  University 
of  Alberta. 
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Appuinted  Commissioner  of  Public  Works  for  the 
City  of  Fdmonton,  Altii. 

C.  J.  Yoralh,  A.M.IC.I.C,  has  recently  been 
appointed  commissioner  of  public  works  and  utilities  and 
joint  commissioner  of  finance  of  the  City  of  Kdmonton; 
this  appointment  is  a  ionica!  outcome  of  Mr.  Yorath's 
wide  exjxTience  in  municipal  work.  Mr.  '^'oralh  was 
liorn  at  CardilT,  Wak's,  in  1879,  was  articled  to  James 
Allan,  eiiKinecriiiR  contractor  at  Cardiff  and  was  appoint- 
ed assistant  to  city  engineer  at  CardilT  in  1900.  In  1903 
he  received  an  appointment  of  deputy  engineer  at  Acton, 


New  Toronto  Councillor 

Professor  C.  R.  Young,  M.IC.I.C,  is  well  known  to 
members  of  The  InMtuti:  and  engineering  profession  in 
the  Dominion,  his  work  both  as  Assfx:iate  Professor  of 
Structural  Engineering  in  the  University  of  Toronto,  in 
private  consulting  practice  and  in  technical  writing  being 
of  outstanding  value. 

Professor  Young  was  born  in  February  1879,  near 
Picton,  Ont.,  educated  at  Picton  High  School  and  in  the 
Faculty    of   Applied    Science    and    Engineering   of   the 


C.  J.   YORATH,   A.M.E.IC. 


PROFESSOR  C.  R.  YOUNG,  M.E.I.C. 


London,  and  remained  in  Acton  until  1910,  engaged  in 
construction  of  incinerator,  main  drainage,  roads,  bridges 
and  other  important  municipal  work.  After  two  years 
experience  as  Professor  in  municipal  and  administration 
work  at  Westminster,  London,  employed  upon  main 
drainage  work  at  Acton,  under  Sir  Alex  Binnie,  Mr. 
Yorath  came  to  Canada  to  take  the  appointment  of 
city  commissioner  of  the  City  of  Saskatoon.  During  the 
tenure  of  this  appointment  Mr.  Yorath  reorganized  the 
administration  and  readjusted  finances  of  the  City,  also 
investigated  and  reported  upon  finances  of  the  City  of 
Prince  Albert  and  of  the  Town  of  Htmnboldt. 

In  addition  to  being  an  Associate  Member  of  The 
Engineering  Institute  of  Canada,  he  is  a  Member  of  The 
Institution  of  Civil  Engineers  (Great  Britain),  Member 
of  the  Royal  Sanitary  Institute,  England.  Member  of 
the  Town  Planning  Institute  (Canada). 

He  is  the  author  of  brochures  on  To wn^  Planning, 
Main  Drainage,  Housing,  Municipal  Administration  and 
Finance,  Road  Making,  Incinerators,  etc. 


L^niversity  of  Toronto,  graduating  with  honours  in  ci\il 
engineering  in  1903.  He  completed  a  post-graduate  course 
in  1905,  and  in  1914  received  the  professional  degree  of 
C.E.  After  graduation  he  was  for  two  years  in  the 
detailing  department  of  the  Dominion  Bridge  Co., 
Ltd.,  Lachine,  then  resident  engineer  and  engineer 
in  charge  of  location  parties  for  the  Toronto  and 
York  Radial  Railway,  and  later  draughtsman,  checker, 
designer  and  estimator  in  the  bridge  department,  Canada 
Foundr\^  Co.,  Toronto.  In  the  summers  of  1907  and 
1908  he  was  with  Smith,  Kerr\'  and  Chace,  consulting 
engineers,  Toronto,  in  charge  of  bridge  and  transmission 
line  tower  designs  and  resident  engineer  on  mill  con- 
struction. In  October  1907  Professor  Young  was  appoint- 
ed lecturer  in  structural  engineering  at  the  University  of 
Toronto,  and  since  that  date  has  been  advanced  to 
assistant  professor  and  later  associate  professor. 

Professor  Young  was  on  active  service  in  Canada 
during  the  war  with  the  rank  of  Major,  from  February 
1916  to  April  1919,  first  as  adjutant  school  of  infantry, 
M.D.  No.  2,  and  later  as  second  in  command,  Polish 
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Army  Camp,  Niagara-on-the-Lake,  where  21,000  Poles 
were  mobilized,  given  preliminary  training  and  despatched 
to  Europe.  He  was  decorated  by  the  Government  of 
France  for  services  in  connection  with  the  Polish  con- 
tingent. 

In  private  practice  Professor  Young  was  at  first  a 
member  of  the  firm  of  Barber  and  Young,  but  this  partner- 
ship was  later  dissolved.  He  has  been  a  frequent  con- 
tributor to  technical  press  and  is  an  author  of  booklets: 
"Structural  Problems",  and  "Principles  of  Specification 
and  Agreement  Writing". 

* 

New  Administrator  of  Mackenzie  District 


O.  S.  FINNIE,  B.Sc,  D.L.S.,  A.M.E.I.C. 

O.  S.  Finnie,  A.M.E.I.C,  has  been  appointed 
administrator  of  the  new  oil  territory  on  the  Mackenzie 
River.  The  position  to  which  Mr.  Finnie  has  been 
appointed  is  one  of  importance,  being  practically  governor 
of  this  great  territory.  Mr.  Finnie's  staff  will  include 
engineers  and  a  detachment  of  the  Royal  Canadian 
Moimted  Police. 

Mr.  Finnie's  party  of  25  left  Peace  River  Landing  in 
scows  on  the  5th  May,  with  supplies  and  equipment. 
Mr.  Finnie  is  leaving  Ottawa  in  the  course  of  a  day  or 
two  and  will  overtake  his  party  on  the  Smith  Portage. 
The  probability  is  the  Mining  Recorder's  Office  will  be 
temporarily  established  at  Fort  Smith,  and  Sub-Recorders 
at  Norman  or  any  other  points  necessary.  These  matters 
will  be  entirely  in  Mr.  Finnie's  hands;  in  addition  to  which 
he  will  take  the  census  of  that  District,  also  make  an 
examination  of  the  various  settlements,  with  a  view  to 
the  erection  of  Radiotelegraph  posts;  undertake  the 
demarcation  of  channels  at  various  points  along  the  river 
and  the  installation  of  buoys  and  beacons;  a  general  inspec- 
tion of  the  Oil  Wells  and  the  suitabilitv  of  the  country 
for  the  installation  of  a  Pipe  Line.     Mr.  Finnie,  and  many 


of  his  party,  will  return  before  the  close  of  navigation  but 
will  leave,  to  spend  the  winter  in  that  country,  as  many 
officers  as  are  necessary  to  adequately  take  care  of  Govern- 
ment business. 

Mr.  Finnie  is  a  member  of  the  Managing  Committee, 
Ottawa  Branch,  and  chairman  of  the  Sub-committee  on 
membership. 

Lethbridge  Engineering  Meeting 

Conlribidcd 

An  enthusiastic  meeting  of  engineers  greeted  Secretary 
Keith  on  his  visit  to'  Lethbridge,  Alberta,  Saturday  eve- 
ning, April  16th.  There  being  no  branch  of  the  E.I.C. 
at  Lethbridge,  Mr.  Keith  had  not  included  that  point  in 
the  itinerary  of  his  Western  trip,  but  upon  the  solicitation 
of  Sam  G.  Porter,  Member  of  Council  E.I.C.  and  other 
members  of  The  l7)stiiute  located  at  Lethbridge,  he 
changed  his  plans  so  as  to  spend  one  afternoon  and 
evening  with  them.  Points  of  interest  were  visited  in 
the  afternoon  and  in  the  evening  a  dinner  was  arranged 
at  the  Y.M.C.A.  where  thirty-four  engineers  gathered 
to  meet  and  hear  Mr.  Keith.  Sam  G.  Porter,  M. E.I.C, 
occupied  the  chair.  The  meeting  was  livened  up  by 
some  chorus  singing  led  by  a  few  of  the  local  Rotarians 
who  are  also  engineers. 

Mr.  Keith  after  congratulating  Lethbridge  on  the 
distinction  of  having  a  board  of  City  Commissioners 
composed  entirely  of  professional  engineers,  gave  an 
elaborate  explanation  of  the  objects  and  activities  of 
The  Engineering  Institute  of  Canada.  His  address  made 
a  lasting  impression  on  all  present  and  it  seemed  to  be 
the  unanimous  verdict  that  a  Branch  should  be  formed 
in  Lethbridge  next  fall. 

George  G.  Anderson,  Director,  M.E.I.C.,  of  Los 
Angeles  was  present  and  gave  a  brief  address  in  which 
he  praised  very  highly  the  progressive  policy  of  the 
E.I.C,  and  the  splendid  work  it  was  doing  under  Mr. 
Keith's  able  direction. 

A  general  discussion  followed  Mr.  Keith's  address 
in  which  Mayor  Hardie,  Major  Muckleston,  Commissioner 
Meech  and  others  took  part. 

The  following  is  a  list  of  those  who  were  present: — 
Mjr.  H.  B.  Muckleston,  M. E.I.C.  ch.  engr.  Leth- 
bridge Northern  Irrigation  District;  C  M.  Arnold, 
M. E.I.C,  principal  asst.  engr.,  Lethbridge  Northern 
Irrigation  District;  P.  M.  Sauder,  M.E.I.C,  divisional 
engr.,  Lethbridge  Northern  Irrigation  District;  F.  S.  Dyke, 
A.M.E.I.C,  divisional  engr.,  Lethbridge  Northern  Irriga- 
tion District;  H.  G.  Cochrane,  A.M.E.I.C,  resident  engr., 
Lethbridge  Northern  Irrigation  District;  C  L.  Dodge, 
J.M. E.I.C.,  resident  engr.,  Lethbridge  Northern  Irrigation 
District;  G.  F.  Hilliard,  resident  engr.,  Lethbridge  North- 
ern Irrigation  District;  E.  H.  Ings,  draftsman,  Lethbridge 
Northern  Irrigation  District;  A.  Thompson,  draftsman, 
Lethbridge  Northern  Irrigation  District;  C.  D.  Mac- 
Kintosh,  A.M.E.I.C,  supt.  Lethbridge  Division,  C.P.R.; 
H.  R.  Miles,  M.E.I.C,  divisional  engineer,  Lethbridge 
Division,  C.P.R.;  W.  D.  L.  Hardie,  mining  engr..  Mayor 
of  Lethbridge;  H.  W.  Meech,  A.M.E.I.C,  Commissioner 
of  public  works,  Lethbridge;  M.  Freeman,  commissioner 
public  utilities,  Lethbridge;  J.  Haimes,  asst.  engr..  City 
Hall,  Lethbridge;  H.  M.  Whiddington,  architect,  Leth- 
bridge; John  r3ow,  supt.  of  plant,    Lethbridge  District 
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Alta.  Goveriinu'iit  Toli-phom-s;  11.  V.  Koith,  D.L.S., 
A.L.S.,  district  survi-yor,  DcjM.  I'ui)lic  Works;  W.  Mol- 
drum,  iiiiiiiiiK  surveyor,  (l.iil  Mines,  I.ellihricln»';  .1.  11. 
Turner,  mining  surveyor,  Norlli  .American  CoUeries; 
Kohl.  I.iviiiKston,  supt.  dalt  Mines,  Letlibrid^e;  S.  (î. 
Porter,  M.l'l.l.C,  suiU.  oix-r.  and  mice.  C.P.H.  Irrigation 
System,  Lethhridne;  Charles  Raley,  ollice  enj,T.  C.F.E^. 
Irrigation  System,  Lethluid^je;  (î.  S.  Brown,  Jr.K.l.C, 
asst.  engr.  C.P.R.  Irriuation  System,  I-ethhridKc;  D.  G. 
McCrao,  canal  superintendent  C.P.R.  Irrigation  System, 
LothhridRe;  M.  F.  R.  IJoyd,  canal  superintendent,  C.P.R. 
Irrigat ion  System,  Let hbrid.ne;  R.  S.  Lawrence,  A. M.H.I. C, 
watomiaster  C.P.R.  Irrigation  System,  LethbridRc;  H.  W. 
Rowley,  watomiaster  C.P.R.  irrigation  System,  Leth- 
bridge;  W.  L.  McKenzie,  electrical  engineer,  dealer  in 
electrical  supplies;  Ck'orge  Fleming,  City  Hall  staff; 
F.  A.  Wallace,  formerly  resident  engineer,  Canada  Land 
and  Irrigation  Comi>anv;  N.  H.  Bradley,  D.L.S.,  A.L.S.; 
George  G.  Anderson.  M.E.I.C.  M.A.S.C.E.,  (Director) 
consulting  engineer,  Los  Angeles.  California;  Fraser  S. 
Keith,  A. M.E.I.C,  Secretary,  Kixjinccring  InstHuk  of 
Canada,  Montreal. 

First  General  Meeting  of  Committee  on  Concrete 
Deterioration  in  Alkali  Soils. 

The  Meeting  was  called  to  order  by  Chairman 
Mackenzie,  at  2.30  P.M.,  April  23,  1921,  in  the  En- 
gineering Building  at  the  L^niversity,  the  following 
visitors  and  members  being  present: — 

Mr.  Brereton,  Mr.  Craig.  Mr.  Dawson,  Mr.  Finlayson, 
Mr.  Haddow,  Mr.  Keith,  Mr.  Kelso,  Mr.  Mackenzie, 
Mr.  Weir,  Mr.  Williams.  Mr.  Williams  was  designated 
to  act  as  Secretary  to  the  Committee. 

After  discussion  on  Reports  relative  to  the  status  of 
funds.the  resignation  of  Mr.  Alexander,  committee  member 
from  Alberta  was  accepted  and  it  was  agreed  that  in 
this  case  and  future  vacancies  that  nominations  to  fill 
vacancies  be  made  by  members  from  the  province  concern- 
ed. The  Alberta  Committee  later  recommended  that 
the  Chairman  request  the  appointment  of  Mr.  Kelso 
to  fill  this  vacancy. 

A  general  discussion  of  the  policy  of  the  Committee 
and  the  scope  and  extent  of  the  proposed  investigation 
followed.  It  was  agreed  that  no  extensive  field  investiga- 
tion which  would  duplicate  past  work  should  be  under- 
taken. A  limited  amount  of  field  work  will  be  desirable 
at  the  start  of  the  investigation,  but  it  was  agreed  that 
immediate  steps  should  be  taken  to  get  the  Chemical 
Research  work  underway.  The  field  work  will  then  be 
enlarged  as  definite  results  of  chemical  research  are 
available  for  test  in  the  field. 

In  connection  with  the  selection  of  a  properly  qualified 
chemist  to  conduct  the  chemical  research  work  the 
Chairman  was  requested  to  write  to  the  Research  Council 
asking  for  sugg;estions  as  to  the  names  of  suitable  men 
to  conduct  this  work.  This  appointment  will  cover 
a  period  of  three  years  with  headquarters  at  the  University 
of  Saskatchewan. 

In  connection  with  the  limited  field  work  which 
will  be  done  during  the  summer  months  of  the  first  year 
Mr.  Williams  was  designated  to  take  charge  as  field 
engineer. 


A  motion  by  Mr.  Craig  that  an  Executive  C^jmmiltee 
made  up  of  the  Chairman  of  each  provincial  committee 
be  formed  the  Chairman  b<'ing  authorized  to  act  for 
their  respective  branch  committees. 

The  executive  committee  includes  Messrs.  Dawson, 
Finlayson  and  Mackenzie. 

The  matter  of  carrying  on  the  necessary  routine 
Chemical  analyses  in  connection  with  the  field  work 
was  left  to  the  executive  for  action. 

The  programme  for  field  tests  will  also  be  referred 
to  the  executive  before  field  work  is  started. 

A  discussion  as  to  method  of  making  public  results 
which  may  be  obtained  brought  out  the  fact  that  such 
reports  must  first  go  to  The  Instilute  for  publication  in 
The  Joui  nul. 

It  was  agreed  that  it  would  be  desirable  to  have 
as  full  members  of  the  committee  several  of  the  chemists 
of  the  three  provinces  who  have  been  interested  in  the 
Alkali-Concrete  problem  and  the  Chairman  was  requested 
to  recommend  the  appointment  of  Messrs.  Field,  Blackie, 
Thorvaldson  and  Shipley. 

A  motion  by  Mr.  Dawson  was  passed  providing  for 
two  Committee  meetings  per  year,  about  April  and 
November  and  such  special  meetings  as  may  be  necessary. 
The  executive  is  to  meet  at  the  call  of  the  Chairman. 

It  was  agreed  that  committee  members  be  reimbursed 
for  actual  travel  expenses  incurred  in  attending  meetings. 

The  meeting  adjourned  at  5.30  P.M. 

C.  J.  Mackenzie,  M.E.I.C, 

ChairiJian. 

G.  M.  Williams,  A.M.E.I.C, 

Secretary. 


City  of  Regina 

Tenders  for  Construction  of  Humus  Tank 

Sealed  Tenders  addressed  to  the  City  Commissioners 
City  of  Regina,  will  be  received  up  until  10:00  o'clock 
(Standard  Time)  Jime  10th.  for  the  construction  of  a 
reinforced  concrete  Humus  Tank  at  the  City  Sewage 
Disposal  W^orks. 

The  work  includes  approximately  5000  Cu.  Yds.  of 
excavation  and  500  Cu.  Yds.  of  reinforced  concrete 
together  with  the  placing  of  pipes,  valves,  etc. 

A  deposit  of  Ten  Dollars  ($10.00)  will  be  required 
for  each  set  of  Plans  and  Specifications  taken  away, 
which  deposit  will  be  refunded  upon  the  receipt  of  a 
bona-fide  tender  together  with  the  retiim  of  the  Plans 
and  Specifications. 

All  information,  Plans,  Specifications  and  Form  of 
Tender  may  be  had  from  the  City  Engineer. 

The  City  Commissioners  reserve  the  right  to  reject 
the  lowest  or  all  tenders. 


D.  A.  R.  McCannel,  A.M.E.I.C 

City  Engineer. 


May  17th,  1921. 
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Victoria  Branch 

H.  M.  Bigwood,  A.M.E.I.C,  Secretary. 

It  was  with  particular  pleasure  that  members  of 
the  Branch  were  able  to  welcome  Mr.  Keith  on  the 
occasion  of  his  recent  visit  to  the  coast  and  to  Victoria, 
and  everyone  looked  forward  to  an  opportunity  to 
discuss  with  him  matters  affecting  The  Institute  and  the 
Profession  at  large. 

The  dates  allocated  to  Victoria  were  Monday, 
Tuesday  and  Wednesday,  April  6,  7  and  8,  a  luncheon 
to  be  held  on  the  first  day  and  a  regular  meeting  of  the 
members  on  the  last,  the  intervening  time  to  be  used 
in  affording  the  visitor  time  to  visit  individual  members 
and  also  places  of  interest  near  at  hand. 

Both  the  meetings  were  very  well  attended  and 
the  discussions  showed  that  a  very  real  interest  was 
being  taken  in  The  Institute,  this  was  especially  the 
case  at  the  Wednesday  meeting  when  the  subject  of 
remimeration  was  fully  dealt  with.  The  discussion 
clearly  showed  the  importance  attaching  to  the  subject, 
and  hope  was  expressed  that  The  Institute  would  be 
able  at  an  early  date  to  publish  a  schedule  of  salaries 
which  would  form  a  basis  upon  which  to  base  requests 
for  re-adjustments.  Instances  were  cited  where  members 
with  considerable  experience  were  only  receiving  bare 
living  salaries  quite  out  of  proportion  to  the  years  spent 
in  education  and  training. 

Mr.  Keith  spent  considerable  time  with  the  local 
member  of  Council,  H.  L.  Johnston,  M.E.I.C.,  the 
Secretary  of  the  branch  and  the  Executive,  and  consider- 
able benefit  must  have  been  derived  from  the  very  full 
and  free  discussions. 

At  the  luncheon  E.  A.  Cleveland,  M.E.I.C,  and 
N.  A.  Yarrow,  A.M.E.I.C,  expressed  the  welcome  of 
the  Branch,  the  Chairman  of  the  branch,  E.  G.  Marriott, 
A.M.E.I.C,   presided. 

The  Branch  is  eagerly  awaiting  the  visit,  stated  by 
Mr.  Keith  to  be  imminent,  of  the  President,  J.  M.  R. 
Fairbaim,  and  the  Treasurer,  Brig.-Gen.  Sir  Alex. 
Bertram,  the  occasion  of  their  visit  will  be  the  last  events 
of  the  Branch  for  the  season,  except  that  several  visits 
will  be  made  to  points  of  interest  during  the  summer. 


Buzzings 

A  certain  railway  bridge  had  been  destroyed  by 
fire,  and  it  was  necessary  to  replace  it  without  delay. 
The  bridge  engineer  and  his  staff  were  ordered  in  haste 
to  the  place.  Two  days  later  the  superintendent  of 
the  division  came  along.  Alighting  from  his  private 
car,  he  encountered  the  old  master  bridge  builder. 

"Bill,"  said  the  superintendent,  'T  want  this  job 
rushed.  Every  hour's  delay  means  a  serious  loss.  Have 
you  the  engineer's  plans  for  the  bridge?" 


"I  don't  know,"  replied  the  grizzled  old  bridge 
builder,  "whether  the  engineer  has  the  picture  drawëd 
yet  or  not,  but  the  bridge  is  up  and  the  trains  is  passin' 
over  it  as  usual." 

Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C,  Secretary-Treasurer 
Floyd  K.  Beach,  A.M.E.I.C,  Branch  News  Editor 

Gavin  N.  Houston,  M.E.I.C,  has  submitted  his 
resignation  as  Chairman  of  the  Branch  effective  May 
15th,  on  his  leaving  Calgary  for  Lethbridge  as  secretary 
of  the  provincial  Irrigation  Council. 

Mr.  Houston's  resignation  is  received  and  accepted 
with  regret,  as  his  occupancy  of  the  chair  has  been  accom- 
panied by  much  constructive  activity  in  the  Branch. 
He  has  shown  a  happy  faculty  of  getting  a  maximum 
number  of  members  working  actively  and  harmoniously 
in  various  lines  of  effort.  One  outstanding  constructive 
feature  of  his  period  of  office  was  a  revision  of  the  Branch 
by-laws.  While  the  new  by-laws  have  not  yet  been 
formally  passed,  they  have  passed  a  meeting  of  the 
Branch  in  open  discussion,  at  which  Mr.  Houston  very 
tactfully  brought  the  views  of  the  members  present 
to  agreement. 


GAVIN  N.  HOUSTON,  M.E.I.C. 

Mr.  Houston  came  to  Canada  with  a  wealth  of 
experience  in  various  lines  of  engineering  work.  He 
has  held  a  variety  of  construction  and  administrative 
positions,  chiefly  in  irrigation,  water  works  and  sewerage 
projects.  As  deputy  state  engineer  he  had  a  valuable 
administrative  experience  in  handling  irrigation  interests 
and  he  was  for  several  years  in  private  practice  in  Colo- 
rado, reporting  on  several  large  and  a  number  of  small 
irrigation  projects. 
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As  chk'f  field  onKincer  for  the  Irrinalion  Hranch  of 
tlu'  noparlinonl  of  the  Interior,  and  later  as  assistant 
commissioner  of  Irrigation  and  as  actinR  commissioner, 
he  has  become  widely  and  favourably  known  to  Irriga- 
tion circles  in  the  jirovinces  of  Alberta  and  Saskatchewan, 
while  his  pulilished  pa]X'rs  in  the  proceedings  of  the 
American  Scx:iety  of  Civil  iMigineers,  of  which  he  is 
Member,  have  made  his  name  familiar  to  engineers 
throuRhout  the  United  States. 

New  Chairman 

To  complete  the  term  of  office  as  Chairman  of 
the  Branch  left  vacant  by  Mr.  Houston's  resignation,  the 
executive  Committee  have  named  B.  L.  Tliorne,  M.E.I.C. 

Mr.  Thorne  is  a  mining  engineer  of  wide  experience 
and  his  appointment  as  Chairman  is  very  favourably 
received  by  the  membership  of  the  Branch.  His  engineer- 
ing career  started  in  1894  when  for  three  years  he  was 
engaged  in  land  survey  work  in  northern  Ontario.  This 
work  took  him  into  the  mining  districts  and  he  took  up 
active  mining  work  about  1897.  After  following  this 
work  for  a  time  he  took  a  course  in  assaying  and  resumed 
work  in  charge  of  assaying  and  exploration  for  various 
gold  mining  companies.  After  following  metal  mining 
in  Ontario,  Colorado  and  Arizona  for  a  number  of  years 
he  accepted  the  post  of  engineer  for  the  C.P.R.  Coal 
Mines  Branch  of  the  Department  of  Natural  Resources  in 
1903  and  has  held  that  post  up  to  the  present.  During 
this  time  he  has  been  in  active  charge  of  several  large 
coal  mine  developments,  including  both  underground 
developments  and  the  construction  of  buildings,  coke 
ovens,  tracks,  etc. 

He  is  a  member  of  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  a  Councillor  of  the  Alberta 
Association  of  Professional  Engineers,  and  Secretary 
of  Rocky  Mountain  Branch  of  the  Canadian  Institute 
of  Mining  and  Metallurgy. 

Branch  News  Committee 

Acting  on  a  recommendation  of  the  Secretary,  the 
Executive  Committee  appointed  the  following  as  an 
editorial  committee  to  collect  Branch  News  for  The 
Journal: — 

Floyd  K.  Beach,  A. M.E.I.C,  Chairman. 

C.  M.  Arnold,  M.E.I.C,  Lethbridge. 

G.  P.  F.  Boese,  A.M.E.I.C,  C  P.  R.  Natural 
Resources. 

A.  S.  Chapman,  A.M.E.I.C,  City  Hall. 
G.  H.  Patrick,  A.M.E.I.C,  Strathmore. 

B.  L.  Thome,  M.E.I.C,  Mining. 

R.  S.  Trowsdale,  A.M.E.I.C,  Electrical  and 
Mechanical. 

Successors  to  Irrigation  Posts 

Victor  Meek,  A.M,E.I.C.,  succeeds  Gavin  N. 
Houston,  M.E.I.C,  as  acting  commissioner  of  irrigation, 
and  P.  J.  Jennings,  M.E.I.C.,  takes  the  post  of  acting 
assistant  commissioner  of  Irrigation. 

Mr.  Meek  is  a  graduate  of  McGill  University  and 
has  been  on  the  staff  of  the  Irrigation  office  since  1912. 
He  served  overseas  as  an  ofificer  in  the  Canadian  Engineers, 


2nd  and  3rd  Tunnelling  Companies  where  he  was  seriously 
wounded  and  invalided  back  to  Canada.  On  regaining 
his  strength  he  resumed  his  duties  with  the  Irrigation 
ofTice  in  charge  of  a  survey  party  and  later  as  ofTice 
engineer  in  charge  of  personnel  and  of  records  obtained 
by  a  number  of  large  parties.  His  appointment  as 
acting  commissioner  is  a  recognition  of  some  years  of 
very  valuable  service  to  the  public  in  the  work  of  acquiring 
data  to  facilitate  irrigation  development. 

P.  J.  Jennings,  M.E.I.C,  came  to  the  Irrigation 
office  in  1911  with  experience  in  irrigation  and  general 
engineering  gained  in  England,  Canada  and  South  Africa. 
He  has  held  the  post  of  office  engineer  for  some  8  years 
administering  domestic  and  industrial  water  rights  and 
the  many  small  irrigation  schemes.  During  the  war  he 
served  with  the  Royal  Engineers  in  German  East  Africa 
with  rank  of  Major  and  was  awarded  the  O.B.E. 


Irrigation  Legislation 

At  the  session  of  the  Alberta  Legislature  recently 
closed,  an  act  was  passed  which  will  have  momentous 
bearing  on  the  development  of  irrigation  in  the  province. 

Previous  acts  have  provided  that  localities  desiring 
irrigation  may  form  themselves  into  corporations  having 
power  to  construct  canals  and  ditches,  acquire  water 
rights  and  distribute  water  to  the  members  of  the  district. 

However,  owing  partly  to  previous  failures  of  some 
districts  to  make  a  financial  success,  and  partly  to  the 
general  difficulty  of  securing  capital,  districts  otherwise 
in  shape  to  go  ahead  with  much  needed  development 
have  failed  to  secure  funds.  The  act  just  passed  permits 
the  province  to  guarantee  the  bonds  of  districts  and 
provides  certain  safeguards,  the  principal  one  being 
that  an  Irrigation  Council,  consisting  of  three  members 
will  have  the  duty  of  advising  every  board  governing 
an  irrigation  district  upon  the  conduct  of  its  affairs. 
The  members  constituting  the  Council  shall  be  appointed 
by  the  Lieutenant-Governor  in  Council  and  it  is  interest- 
ing to  note  that  in  the  case  of  the  Existing  Council  there 
are  already  appointed  two  members  of  The  Engineering 
Institute  of  Canada,  L.  C  Charlesworth,  M.E.I.C, 
Chairman,  and  G.  N.  Houston,  M.E.I.C,  Secretary. 

The  Council  has  very  extensive  powers  over  the 
expenditure  of  funds  and  in  connection  with  the  construc- 
tion of  works  in  fact,  no  contract  for  the  construction  of 
any  work  whatever  can  be  entered  into  by  the  Board 
until  the  same  shall  have  received  the  assent  of  the 
Council. 

Another  most  interesting  feature  of  the  Act  is  that 
making  it  obligatory  on  the  board  of  an  irrigation  district 
when  appointing  an  engineer  that  he  be  a  registered 
professional  engineer  of  Alberta. 

While  the  legislation  previously  passed  afifecting  the 
profession  does  not  give  all  that  may  be  wished,  the 
requirement  above  noted  for  engineers  of  irrigation 
districts  is  felt  to  be  a  step  in  the  right  direction.  The 
above  legislation  has  made  possible  an  active  construction 
programme  this  year  for  the  Lethbridge  Northern  Irrigation 
District.  Tenders  have  been  called  for  and  the  contracts 
will  probably  have  been  let  by  the  time  this  appears. 

H.  B.  Muckleston,  M.E.I.C,  is  chief  engineer. 
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Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

On  the  28th  April,  at  the  regular  meeting  of  the 
Branch,  a  paper  was  read  by  F.  H.  Martin,  M.E.I.C, 
on  Electric  Furnaces. 

Mr.  Martin  dealt  very  fully  with  the  different 
types  of  furnaces  which  had  been  developed  for  Ferrous 
and  Non-Ferrous  metals,  describing  in  detail  the  various 
claims  made  by  the  various  types  of  furnaces.  He 
also  showed  cost  curves  for  operating  and  labour  costs 
on  electrical  furnaces.  He  dealt  briefly  on  electrolytic 
furnaces  and  with  a  description  of  other  work  for  which 
electric  furnaces  could  be  adapted,  such  as  annealing, 
glass  making,  etc.,  and  finished  with  a  very  interesting  ' 
description  of  a  proposed  electric  furnace  for  making 
bricks.  The  paper  was  profusely  illustrated  with  lantern 
slides  and  diagrams  and  was  listened  to  with  great 
interest  by  the  members. 

After  Mr.  Martin's  paper,  W.  C.  Taylor,  A.M.E.I.C, 
gave  a  short  address  which  might  be  described  as  "Taxa- 
tion as  an  Engineer's  Problem"  and  by  means  of  graphs 
illustrated  some  of  the  fallacies  which  are  now  being 
exploited  so  much  by  certain  classes  of  politicians.  His 
exposure  of  the  fallacy  of  the  Single  Tax  scheme  as  a 
fair  and  equitable  taxation  was  particularly  interesting 
and  brought  out  vividly  the  advantages  of  scientifically 
investigating  taxation  schemes  and  analysing  their 
merits.  He  wound  up  his  address  with  a  humorous 
talk  on  the  amount  of  lost  energy  in  the  debates  of  the 
City  Council  and  members  of  the  Legislature  and  sug- 
gested that  we  had  there  a  wonderful  opportunity  for 
the  conservation  of  energy. 

Fraser  S.  Keith,  Secretary  of  the  Institute,  then 
addressed  the  meeting,  outlining  the  work  of  Council 
and  laying  particular  stress  to  the  work  of  the  Policy 
Committee  of  The  Institute  and  to  the  results  which 
had  been  obtained  in  Legislation  through  the  Dominion. 
He  also  touched  briefly  on  the  question  of  a  uniform 
salary  schedule  and  strongly  emphasized  the  necessity 
for  proper  co-operation  between  engineers  if  a  schedule 
were  to  be  made  of  any  benefit  to  the  profession. 

Among  the  business  done  was  a  motion  instructing 
the  Secretar^^  to  write  a  letter  of  appreciation  and  good 
wishes  to  A.  W.  Smith,  A.M.E.I.C,  late  Secretary  of 
the  Branch,  who  is  leaving  Winnipeg  for  Toronto,  and 
to  Mr.  Burbridge,  A.M.E.I.C,  who  is  also  leaving. 

The  Secretary  introduced  one  bright  spot  in  the 
lives  of  the  members  when  he  informed  the  meeting 
that  the  legal  advisors  of  the  Association  of  Professional 
Engineers  of  the  Province  of  Manitoba  had  stated  that 
engineers  were  entitled  to  deduct  from  their  Income 
Tax  Assessment  dues  paid  to  The  Institute,  dues  paid 
to  the  Association  of  Professional  Engineers  of  Manitoba, 
moneys  paid  for  periodicals,  5%  of  the  value  of  their 
library  and  10%  of  the  value  of  all  instruments  used 
in  their  profession. 

The  meeting  closed  with  a  hearty  vote  of  thanks  to 
Messrs.  Martin  and  Taylor  for  their  interesting  papers. 

* 

Fraser  S.  Keith,  General  Secretary,  who  has  been 
visiting  the  Branch,  arrived  in  the  City  on  the  25th 


instant.  On  the  28th  instant  W.  M.  Scott,  M.E.I.C. 
Chairman  of  the  Branch,  entertained  Mr.  Keith  and 
members  of  the  executive  to  an  informal  luncheon  at 
the  St.  Charles  Hotel.  On  Friday,  the  29th  instant, 
a  formal  luncheon  was  tendered  to  Mr.  Keith  at  the 
Ft.  Garry  Hotel.  Mr.  Keith  addressed  the  members 
on  the  general  policy  of  The  Institute,  outlining  the 
work  of  the  various  Committees,  and  expressed  his 
pleasure  at  the  live  interest  he  found  among  the  members 
of  the  various  Western  Branches.  The  luncheon  was 
largely  attended  and  it  was  felt  by  all  that  the  visits 
of  the  Secretary  of  the  Branch  were  a  great  help  in 
binding  together  the  various  Branches  and  in  inspiring 
the  members  to  further  efïorts  in  the  betterment  of 
the  status  of  the  profession,  which  can  only  be  done  by 
close  co-operation  of  all  the  engineers,  the  logical  medium 
being  The  Engineering  Institute  of  Canada,  and  it  is 
hoped  that  these  visits  will  be  made  at  least  an  annual 
event. 

The  City  Council  at  its  recent  meeting  voted  $200.00 
to  the  Branch  of  The  Institute  for  research  into  the 
action  of  alkali  on  concrete. 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 
G.  R.  Taylor,  A.M.E.I.C,  Branch  News  Editor. 

General  Conditions  in  the  Niagara  Peninsula 

In  common  with  the  rest  of  the  country  this  district 
has  been  adversely  affected  by  the  trade  depression  and 
most  of  the  industrial  plants  are  working  with  reduced 
staffs  or  on  short  time,  and  in  some  cases  have  closed 
down  altogether.  The  work  on  the  Queenston-Chippawa 
Development  employing  about  7000  men  and  on  the 
Welland  Ship  Canal  employing  about  2000  men  has  helped 
to  solve  the  unemployment  problem.  Apart  from  these 
two  works  there  is  very  little  engineering  work  going  on 
in  the  district.  On  the  American  side  the  Niagara  Falls 
Power  Co.  have  commenced  the  construction  of  a  32  ft. 
horseshoe  pressure  tunnel  under  their  present  canal, 
designed  to  increase  the  capacity  of  their  plants  from 
373,500  H.P.  to  561,000  H.P. 


Oueenston-Chippawa  Development 

Progress  on  this  work  has  been  very  satisfactory 
during  the  past  winter  and  spring.  The  suction  dredge 
Cyclone  was  rented  from  the  Toronto  Harbour  Com- 
mission and  commenced  work  in  the  Southern  or  earth 
section  of  the  canal  in  March,  moving  North  to  meet 
the  shovels,  which  are  uncovering  the  rock.  The  earth 
excavation  is  very  well  advanced  and  there  is  now  only 
one  large  shovel  working  in  earth,  while  four  are  in  rock 
as  well  as  four  of  the  smaller  shovels.  In  Jime  all  the 
large  shovels  will  be  in  rock  and  will  remain  there  until 
the  excavation  is  completed. 

The  concrete  lining,  which  was  commenced  last 
November    and    continued    throughout    the    winter    is 
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proRrcssiriK  satisfactorily  and  the  siiecial  liniriK  plants 
(iesi^noc!  for  this  work  iiavc  iiroxccl  tli(Mr  value  and  have 
actually  j^iven  a  performance  15',,  to  liO';j,  better  than 
was  anticipated. 

Work  on  the  power  house  structure,  which  was  also 
commenced  last  Novemlx-r  has  cf)ntinued  throuj^h  the 
winter  and  is  in  an  advanced  state. 

Peterborough  Branch 

li.  !..   Dobbin,  M.K.I.C.,  Sea-clartj-Treasurer. 

The  meeting  of  the  Branch  held  on  the  28th  April 
was  addressed  by  A.  L.  Killaly,  A.M.E.I.C.,  superintend- 
ent of  the  Trent  Canal,  who  gave  a  paper  on  the  Regula- 
tion of  the  Run-Oiï  from  the  Upper  Trent  Watershed, 
and  the  Possibilities  of  Further  Conservation. 

Mr.  Killaly  handled  his  subject  well,  and  showing 
a  number  of  convincing  tables  and  charts  as  well  as  a 
large  niunber  of  lantern  slides,  to  illustrate  his  points. 

There  was  a  large  attendance  of  members  present, 
and  also  a  number  of  visitors  from  outside  points. 

The  annual  meeting  of  the  Branch  was  held  on  May 
12th  at  which  the  ballots  for  the  election  of  officers  were 
opened  and  counted.     The  result  was  as  follows: — 
Honorary    Chairman,    R.    H.    Parsons,    M.E.I.C.,    city 

engineer. 
Chairman,  P.  L.  Allison,  M.E.I.C.,  dept.  engineer.  Can. 

Gen.  Elec.  Co. 
Vice   Chairman,    P.    P.    Westbye,    M.E.I.C.,   managing 

director,  Wm.  Hamilton  Company. 
Secretary,  D.  L.  McLaren,  A.M.E.I.C.,  assistant  engineer. 

Can.  Gen.  Electric  Co. 
Treasurer,  A.  B.  Gates,  A.M.E.I.C,  assistant  engineer. 

Can.  Gen.  Electric  Co. 
Executive  Committee:  E.  R.  Shirley,  M.E.I.C.,  H.  O. 

Fisk,  M.E.I.C,  A.  L.  Killaly,  A.M.E.I.C,  G.  R. 

Langley,    M.E.I.C,    Jas.    Macintosh,    A.M.E.I.C, 

B.  L.  Barnes,  M.E.I.C,  R.  L.  Dobbin,  M.E.I.C, 

Ex  Officio. 

E.  R.  Slurley,  M.E.I.C,  Chairman  of  the  Meetings 
and  Papers  Committee  gave  his  Annual  Report  as  follows: 

Annual  Report 

The  occasion  of  our  second  annual  meeting  to-night  marks  another 
epoch  in  the  history  of  the  Peterborough  Branch  of  The  Engineering 
Institute  of  Canada. 

We  are  glad  to  be  able  to  review  our  year's  work  with  satisfaction 
and  to  report  a  very  successful  season. 

The  meetings  held  were  as  follows: — ■ 
May     6th,  1920— Annual  Meeting  and  Election  of  Officers. 
Oct.    14th,  1920 — Public  Highways  —  Illustrated  with  motion  pictures 

and  lantern  sUdes. 

Speaker  —  Hon.  W.  A.  McLean,  M.E.I.C,  Deputy 

Minister  of  Highways  for  Ontario. 
Nov.  11th,  1920— Annual  Banquet. 
Nov.  25th,  1920— Electrification  of  Steam  Railways  —  Illustrated  with 

lantern  slides. 

Speaker  —  W.   G.   Gordon,   railway   and   traction 

engineer  for  Canadian  General  Electric  Co. 


Dec,     9th,  1920-  Present  Re«carche«  on  Super  and  Portland  C«mtnt . 

—  Illustrated  with  microscopic  viewg  and  lantern 

slides. 

.S|X!akcr  —  Capt.  F.  M.  Dawson.  A.M.E.I.C.  Super 

Cement  Co.  of  Canada. 
Jan.     13th,  1920 — Water   Power   Development   on   the  St.   Maurice 

River  —  Illustrated  with  lantern  slides  and  moving 

pictures. 

Speaker  —  P.    S.    GreRory,    A.M.E.I.C,    electrical 

engineer  for  Shawinigan  Water  &  Power  Co. 
Feb.    10th,  1921— Reservoirs  for  Power  and  Water  Supply — Illustrated 

with  lantern  slides. 

Speaker  —  Wm.  Gore,  M.E.I.C,  consulting  engin- 
eer, Toronto. 
Feb.    24th.  1921— The  Welland  Ship  Canal  —  Illustrated  with  lantern 

slides. 

Speaker  —  Alex.  J.  Grant,  M.E.I.C.,  chief  engineer 

Welland  Ship  Canal. 
Mar.  10th,  1921— General   Oil   Refining   Practice  —  Illustrated   with 

moving  pictures. 

Speaker  —  C  D.  Dean,  A.M.E.I.C,  construction 

engineer  for  Imperial  Oil  Co. 
Mar.  24th,  1921 — Pulp  and  Paper  Making  —  Illustrated  with  moving 

Pictures. 

Speaker  — P.  P.  Westbye,  M.E.I.C,  general  man- 
ager and  chief  engineer,   William  Hamilton  Co., 

Peterborough. 
Apr.    14th,  1921 — Construction  Methods  used  on  Queenston  Chippawa 

Development  —  Illustrated  with  lantern  slides  and 

mo\'ing  pictures. 

Speaker  —  A.  C  D.  Blanchard,  M.E.I.C,  chief  field 

engineer,  H.E.P.C  of  Ontario. 
Apr.    28th,  1921 — Regulation  of  Run-off  from  Upper  Trent  Watershed 

and   the  Possibilities  of  Further  Conservation  — 

Illustrated  with  lantern  slides. 

Speaker  —  A.  L.  Killaly,  A.M.E.I.C,  superintendent 

of  Trent  Canal. 
May  12th,  1921— Annual  meeting  and  election  of  officers. 

Address  on  Institute  Affairs  by  Fraser  S.  Keith, 

M.E.I.C,  General  Secretary. 
The  average  attendance  for  the  season  has  been  51.    This,  you 
will  note  is  a  big  increase  over  the  previous  season  which  was  42  and 
indicates  that  a  Uvely  interest  is  taken  in  the  Branch  and  the  papers 
which  have  been  presented. 

Papers  and  Meeting  Committee, 

E.  R.  Shirley,  Chairman. 

D.  L.  McLaren,  A.M.E.I.C,  Treasurer,  gave  his 
annual  report  showing  a  balance  on  hand  of  $14.59. 

G.  R.  Langley,  M.E.I.C,  gave  notice  of  motion  to 
change  the  method  of  nominating  the  officers  of  the 
Branch. 

Fraser  S.  Keith,  General  Secretary  was  present,  and 
addressed  the  meeting  on  the  Progress  of  The  Engineering 
Institute.  Mr.  Keith  described  his  recent  trip  to  the 
West,  and  the  enthusiasm  displa^^ed  there.  He  also 
told  of  the  changes  within  The  Institute,  and  how  it  had 
evolved  from  a  stiff  technical  society  into  energetic  work 
for  the  individual.  The  Branches  have  played  a  great 
part  in  this  evolution,  and  credit  is  due  them  for  the 
progress  thus  far.  Only  a  few  years  ago  men  at  the 
bottom  of  the  profession  felt  that  those  at  the  top,  were 


372 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


not  doing  all  that  they  could  to  advance  it.  On  the 
contrary  the  men  at  the  top  are  now  willing  to  take  off 
their  coats,  and  advance  the  standing  of  engineers.  The 
public  generally  is  beginning  to  realize  that  the  engineer 
is  responsible  for  the  fact  that  it  has  the  benefits  of 
civilization. 

Mr.  Keith  asked  for  the  support  of  the  Branch  for 
The  Journal  which  was  established  to  provide  for  an 
inter-communicating  medium  amongst  the  members. 

The  meeting  concluded  with  a  moving  picture  showing 
modern  methods  of  manufacturing  barrels,  and  refresh- 
ments in  the  shape  of  "hot  dogs",  doughnuts  and  coffee. 


Ottawa  Branch 

F.  C.  C.  Lynch,  A.E.I.C.,  Secretary-Treasurer. 

The  City  Council  of  Ottawa  on  18th  April,  appointed 
a  Town  Planning  Commission  under  the  provisions  of  the 
Ontario  "Planning  and  Development  Act".  The  Com- 
mission consists  of  the  Mayor  ex-officio,  two  aldermen 
and  four  ratepayers,  all  serving  gratuitously. 

At  the  first  meeting  of  the  Commission  Noulan 
Cauchon,  A.M.E.I.C.,  was  appointed  Chairman.  Mr. 
Cauchon  was  the  originator  of  the  planning  of  Ottawa 
and  a  pioneer  in  Canadian  Town  Planning.  It  is  under- 
stood that  one  of  the  first  things  which  will  engage  the 
consideration  of  the  Commission  will  be  the  arterial 
highway  and  street  system  which  greatly  needs  to  be 
scientifically  adjusted  that  development  may  proceed 
without  hesitation. 

The  Engineering  Institute  and  the  Town  Planning 
Institute  will  appreciate  the  recognition  of  professional 
status  in  the  appointment  of  one  of  their  members  to  the 
Town  Planning  Commission  of  Ottawa,  and  still  further 
in  his  election  to  the  chairmanship.  Mr.  Cauchon's  well 
known  enthusiasm  to  make  our  Capital  unrivalled  as  a 
true  expression  of  Canadian  Nationality  will  claim  their 
continued  interest  and  sympathetic  support. 

* 

E.  E.  Brydone-Jack,  M.E.I.C.,  superintending  engin- 
eer of  the  Federal  Department  of  Public  Works  at  Win- 
nipeg, has  been  in  Ottawa  on  business  during  the  past  two 
months.  Mr.  Brydone-Jack  has  been  consulting  with  the 
Department  on  questions  concerning  the  navigability  of 
the  Fraser  River  to  New  Westminster;  drainage  work 
in  connection  vnth  Last  Mountain  Lake,  Saskatchewan; 
The  transportation  questions  to  the  MacKenzie  River 
district  by  the  Peace  and  Athabasca  routes.  The  Depart- 
ment has  recently  added  British  Columbia  to  Mr.  Bry- 
done-Jack's  territory  and  he  will  shortly  be  taking  up 
his  residence  in  that  province. 

* 

Major-Gen.  Garnet  B.  Hughes,  M.E.I.C.,  arrived  in 
Ottawa  recently  to  visit  his  father.  Sir  Sam  Hughes, 
who  is  seriously  ill.  Major-General  Hughes  was  divisional 
cornmander  of  the  5th  Canadian  Division,  and  he  had  a 
distinguished  record  overseas.  Since  the  war  he  has  been 
engaged  in  business  in  England.  It  is  understood  that 
Major-General  Hughes  will  return  to  England  about 
May  21st. 


G.  J.  Desbarats,  M.E.I.C.,  B.A.Sc,  C.M.G.,  deputy 
minister,  Department  of  Naval  Service,  at  the  annual 
meeting  of  the  Canadian  Club  of  Ottawa  was  elected 
Chairman  for  the  ensuing  year.  Mr.  Desbarats  suc- 
ceeded C.  A.  Magrath,  M.E.I.C. 


Fuel  Problems  of  Canada 

Several  members  of  The  Institute  have  been  called 
to  Ottawa  by  the  special  committee  of  the  House  of 
Commons  on  Fuel.  On  May  10th  the  President  of  The 
Institute,  Mr.  Fairbairn,  and  a  former  member  of  Coimcil, 
John  Murphy,  M.E.I.C.,  gave  evidence  upon  the  elec- 
trification of  Canadian  railways.  On  May  12th,  R.  A. 
Ross,  M.E.I.C,  Past-President  of  The  Institute  and 
Chairman  of  the  Lignite  Utilization  Board,  and  Lesslie 
R.  Thomson,  M.E.I.C,  engineer  secretary  of  the  same 
Board,  informed  the  Committee  respecting  the  progress 
already  obtained  in  the  briquetting  of  the  lignites  of 
Saskatchewan.  On  May  12th,  H.  E.  M.  Kensit,  M.E.I.C, 
of  the  Dominion  Water  Power  Branch,  showed  the  Com- 
mittee that  water  power  was  a  fundamental  question  and 
intimately  related  to  the  fuel  problems  of  the  Dominion. 

It  is  interesting  to  note  that  there  was  a  professional 
engineer  on  this  House  Committee  in  the  person  of  W.  J. 
Blair,  B.Sc,  a  member  of  the  famous  class  of  1903  at 

'Varsity. 

Degree  of  LL.D.  conferred   on  Charles  V.  Corless,  M.E.I.C. 

It  is  a  source  of  gratification  that  Queen's  Univer- 
sity authorities  have  seen  the  light,  —  announcement 
having  been  made  recently  that  the  honorary  degree 
of  LL.D.  would  be  conferred  upon  Charles  V.  Corless, 
M.E.I.C,  M.Sc,  (McGill),  General  Manager  of  the 
Mond  Nickel  Company,  Coniston,  Ont. 

Mr.  Corless  is  the  sitting  President  of  the  Canadian 
Institute  of  Mining  and  Metallurgy,  he  is  also  named  as 
President  of  the  Provisional  Council  of  the  Association 
of  Engineers  in  the  Bill  defining  the  status  of  the  engineers 
resident  in  Ontario,  which  having  reached  its  second 
reading  was  sacrificed  with  many  other  public  measures 
at  the  sudden  conclusion  of  the  recent  Legislature  of  the 
Ontario  House. 

'Varsity  and  Queens  have  both  established  the  worthy 
precedent  of  appropriate  recognition  to  the  leaders  in  the 
engineering  profession,  what's  the  matter  with  "Old 
McGill". 


A  member  of  the  Montreal  Branch  who  was  recently 
in  Ottawa  was  asked  to  explain  the  Einstein  theory. 
He  explained  it  this  way,  —  that  recently  on  the  train 
leaving  his  home  city  there  were  two  more  or  less  intox- 
icated men  discussing  the  theory,  and  one  asked  the  other 
what  time  it  was.  His  friend  fumbling  for  his  watch  in 
his  pockets  finally  pulled  out  his  match  box  and  after 
pondering  for  some  time  announced  that  it  was  Thursday. 
His  companion  immediately  in  great  excitement  jumped 
up  and  said,  "Gosh,  I've  got  to  get  off  here!" 
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Enitlnfor  Head!*  I'urclinslnit  llnaril 

N.  F.  Parkinson,  A.M.K.I.C..  deputy  minister  of 
the  Depart nuMit  of  Soldiers'  Civil  Re-establishment,  has 
Ix'en  appointed  commissioner  of  the  Purchasing  Com- 
mission of  Canada,  in  which  jiosilion  he  will  act  as  director 
of  the  commission.  No  change  is  hein,y:  made  in  the 
organization  of  the  department  of  Soldiers'  Civil  Re- 
establisliment,  Mr.  Parkinson  continuing  as  acting 
deputy  minister. 

Kxcept  for  a  period  of  some  six  months,  during 
which  time  Mr.  Parkinson  returned  from  overseas,  he 
has  been  connected  with  the  department  of  Soldiers' 
Civil  Re-establishment  in  varying  capacities  since  Septem- 
ber, 1917.  He  was  at  first  engaged  in  the  vocational 
training  branch  in  Toronto,  later  being  transferred  to 
Ottawa  as  assistant  to  W.  E.  Segsworth.  On  Mr. 
Segsworth's  resignation,  Mr.  Parkinson  was  made  director 
of  voocational  training,  which  position  he  held  until 
he  was  appointed  deputy  minister  of  the  department 
in  April,  1920. 

Labrador-Quebec  Boundary 

The  dispute  between  Newfoundland  and  Canada 
respecting  the  boundary  between  Labrador  and  the 
Province  of  Quebec,  is  shortly  to  be  heard  before  the 
Judicial  Committee  of  the  Privy  Council  in  London. 
The  case  for  Canada  is  being  prepared  by  the  Deputy 
Minister  of  Justice  with  the  advice  and  assistance  of 
James  White,  M.E.I.C.  Mr.  White  is  recognized  as 
one  of  the  outstanding  authorities  on  all  boundary 
matters  affecting  Canada,  including  both  international 
and  inter-provincial  questions.  Mr.  White's  assistance 
to  Canadian  Counsel  in  connection  with  the  presentation 
of  the  Dominion's  case  in  the  Alaska  boundary  dispute 
was  conspiciously  capable. 


Control  of  Lake  of  Woods  Waters 

Engineers  generally  will  be  interested  in  the  fate 
of  a  rather  unique  and  unusual  type  of  legislation  that 
has  been  provoking  much  controversy  in  legislative 
circles  at  Ottawa,  Toronto  and  Winnipeg.  The  water 
powers  of  the  Winnipeg  river  in  the  Province  of  Manitoba, 
having  an  ultimate  capacity  of  over  500,000  horse  power, 
of  which  over  85,000  horse  power  has  already  been 
developed  by  the  City  of  Winnipeg  and  the  Winnipeg 
Electric  Railway  Company,  are  very  largely  dependent 
upon  the  control  factors  in  the  upper  waters  of  the 
Winnipeg  and  English  rivers  which  happen  to  be  situated 
in  the  Province  of  Ontario.  These  control  factors  are 
for  the  moment  difficult  of  proper  supervision  because 
of  international  complications  and  lack  of  adequate 
domestic  legislation.  The  international  difficulties  will 
in  due  course  be  overcome  as  soon  as  the  Governments 
of  Canada  and  of  the  United  States  formally  agree  to 
and  definitely  implement  the  recommendations  of  the 
International  Joint  Commission  contained  in  its  report 
respecting  the  Lake  of  the  Woods  Reference  matter. 

To  meet  the  immediate  needs  in  so  far  as  domestic 
legislation  is  concerned,  a  Lake  of  the  Woods  Control 


Board  Bill  has  been  intr(xluced  at  Ottawa  and  at  Toronto 
which  is  unique  in  that  it  is  concurrent  and  coterminous 
of  the  Dominion  Parliament  and  of  the  Provincial 
Legislature  of  Ontario.  This  Bill  contemplates  the 
setting  U])  a  permanent  Control  Board  consisting  of 
four  members  "who  shall  be  duly  qualified  engineers," 
two  of  whom  shall  be  app<jinted  by  the  (Governor 
General  in  Council  and  two  by  the  Lieutenant  Governor 
in  Council  of  Ontario. 

The  Bill  comprehends  giving  this  joint  Board  control 
over  the  regulation  of  the  outflow  from  the  Lake  of 
the  Woods  and  of  the  flow  of  the  Winnipeg  river  between 
the  Lake  of  the  Woods  and  its  junction  with  the  English 
river,  the  control  of  the  outflow  from  Lac  Seul  and  of 
the  flow  of  the  English  river  above  its  junction  with 
the  Winnipeg  river.  The  Bill  also  specifically  provides 
that  its  authority  may  be  extended  to  the  supervision 
and  the  control  of  the  use  of  these  waters  by  the  power 
developments  on  the  lower  Winnipeg  river  in  the  province 
of  Manitoba. 

On  the  face  of  it,  the  Bill  is  a  simple,  comprehensive, 
obviously  necessary  and  appropriate  piece  of  legislation. 
However,  the  private  interests  at  the  outlet  of  Lake 
of  the  Woods,  who  will  be  directly  afïected  by  the  control 
desired  to  be  vested  in  such  a  Board,  have  vigorously 
resisted  the  legislation  both  at  Ottawa  and  at  Toronto. 
The  objections  raised  by  these  interests  are,  it  is  under- 
stood, very  largely  based  on  misunderstandings  as  to 
the  real  powers  and  prerogatives  of  the  proposed  Board, 
and  it  is  not  probable  that  such  factious  opposition  will 
prevail.  At  the  same  time  much  controversial  discussion 
has  been  caused  as  to  the  probable  embarrassment  which 
may  be  caused  to  international  relationship  as  to  respective 
Dominion  and  Provincial  rights  with  regard  to  the 
confiscation  of  private  property,  all  of  which  combined 
have  caused  both  the  Dominion  and  the  Provincial 
Governments  to  postpone  final  action  in  connection 
with  the  Bill. 

Apart  from  the  unique  features  of  the  Bill,  involving 
concurrent  action  of  Parliament  and  of  the  Legislature, 
and  aside  from  the  vast  water  power  properties  directly 
affected  thereby,  the  legislation  has  a  special  moment 
at  this  juncture  to  the  engineering  profession,  as  to 
which  the  attention  of  the  members  of  The  Institute 
should  be  specially  drawn.  The  following  apt  wording 
is  incorporated  in  section  2  of  the  Bill, — "there  shall  be 
a  Board  to  be  called  the  Lake  of  the  Woods  "Control 
Board,  which  shall  consist  of  four  members,  who  shall 
be  duly  qualified  engineers."  The  fact  that  a  provision 
of  this  kind  can  be  inserted  in  a  Bill  and  accepted  by  the 
Governments  of  Canada,  Ontario  and  Manitoba  With 
the  consent  of  their  expert  legal  advisers,  is  indeed  a  real 
evidence  of  the  commanding  position  which  the  engineer- 
ing profession  is  rapidly  obtaining  throughout  Canada. 
Ten  years  ago  the  legal  profession,  which  drafted  all 
legislation,  would  probably  have  excluded  such  a  provi- 
sion as  being  unwarranted  class  legislation.  J.  B.  Challies, 
M.E.I.C.  and  W.  J.  Stewart,  M.E.I.C,  have  been 
appointed  as  consulting  engineers  to  the  Board  :  H.  G. 
Acres,  M.E.I.C,  has  been  chosen  as  a  representative  of 
Ontario. 
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Montreal  Branch  Cartoons 


He  wants  to  see  the 

wheels  go  round,- 

"My  Gawd,  -  the  damn 
thing's  got  a  "ground", 

Just  see  those  sparks 

and  hear  that  sound 

The  trouble  never 

will  be  found!" 

Says- 
Jim  BURNETT  ! 


Here  he  comes 

in  mighty  state, 

His  new  fur  cap 

chained  fast  behind, 

For  Duchastel  has 

met  his  fate. 

And  'Outremont'  fills 
all  his  mind  ! 

J.  A. 
DUCHASTEL 


Charlie,  Charlie, 

up  in  the  air, 
What  is  it  that  youVe 

reading  there? 
Your  bus  is  flying 

far  too  fast. 
Your  charge  of  gas 

will  never  last, 
So  shut  the  book 

before  youVe  ill, 
You  white-haired  boy 

of  OldMcGill! 

Chas.  M. 
McKERGOW 


My  guardian  angel 

hovers  near, 
while  I  my  work  pursue. 
I  play  with  rivers — 

see  me  now, 
measuring  one  for  you. 
At  other  times— 

at  Polytech, 
I   govern    all    the    boys; 
And  solemn  tho 

my  face  may 
!be.  my  life  is  full  of  joys, 
I  like  to  dance— 

at  tennis  too, 
I  play  with  all  the  girls. 
My  family  sees  not 

much  of 
me,  because  of  all 

these  whirls! 


Mon  Ange  gardien  est 

toujours  près, 
quand  je  travaille, 

partout. 
Les  fleuves  m'amuse,— 

regardez   moi, 
mesurant  un  pour  vous, 
D'ailleurs— chez  Ecole 

Polytech, 
je  règne  comme  roi 

enfin. 
Et  si  je  parais  solennel, 
ma  vie  des  joies  est 

pleine. 
J'aime  bien  danser— 

au  *'jeu  de  paume", 
aussi,  je  joue  des  fois. 
Ma  femme  s'ennuie 

de  jour  en  jour, 
parce  que  du  manque 
de  moi. 

Arthur  SURVEYER 


To  catch  ail  by-products 
is  Industry's  aim. 

To  fool  all  the  people 

is  part  of  the  game, 

So  "Mazola"  from 
corn  cobs  and  starch 
has  been  made. 

And  Jim  Hunter  of  no 
man  is  one  bit  afraid! 

Here  he  stands, 

right  on  the  job. 

Just  watch  bim 

grind  another  cob. 

J.  H.  HUNTER 


Another  Beaver 
engineer  -  our 
President  behold, 

TheE.I.C.&C.P.R. 
he  rules  with 
heart  of  gold, 

He  travels  up  and 
down  the  land, 

And  makes  new 
friends  on 

everyland. 

J.  M.  R.  FAIRBAIRN 


Who's  this,  you  cry 

with  staring  *eye,— 
When  gazing  at  this 

picture; 
Why!  dont  you  see, 

its"K.B.T.". 
Whithout  one  bit 

of  miicture. 
His  wires  and  volts 

give  people  jolts, 
When  storms  his 

lines  demolish. 
But  even  then, 

this  prince  of  men. 
Not  once  forgets 

his  polish. 

K.  B.  THORNTON 


Hydraulic  erudi- 
tion? -True. 

Thermodynamic 

learning  too  I 

Literature  he^ll 

quote  for  you, 

And  sell  you 

pumps  when  he 
gets  through. 

John  T. 
FARMER 


Robbie  Ross*  blood  is  Scotch 
Mixed  with  electricity; 

To  take  the  job  at  City  Hall 
Seemed  like  eccentricity. 

But  engineering  principles, 

and  his  good  sense  of  humour. 

Have  brought  him  farm— 

His  job's  near  done 

With  never  one  bad  rumour. 

R.  A.  ROSS 


Here  I  sit  in  ghoulish  glee. 

Writing,  writing  f  everishlee! 

Send  your  money, 

send  your  votes. 

Pawn  your  hats,  yes, 

pawn  your  coats. 

But  pay  your  bills, 

and  come  with  me. 

Each  Thursday  night  to  E.I.C. 
J.  L.  BUSFIELD 


The  Silver- Tongued  Orator  of 
the  Westmount  City  Council 


A  sentence  here  — 

a  volume  there, 

You  see  them  floating 

through  the  air. 

But  getting  no  one  anywhere! 

Sometimes! 

S.  F.  RUTHERFORD 


On  voit  toujours  l'ingénieur  castor, 
Gardien  lui-même  de  son  ouvrage, 

Mais  gagnant  ni  l'argent,  ni  l'or. 
Comme  Lefebvre-Duperron 

si  sages. 

LEFEBVRE  SELLING  IT  TO 
POWER  USERS 

The  beaver  is  an  engineer. 
Who  guards  his  work  for 

him  alone, 
But  gains  not  gold  nor  silver  dear. 
Like  Lefebvre-Duperron  here 

shown. 

O.  O.  LEFEBVRE. 

A.  DUPERRON. 


Here's  a  conscientious  fellow. 

He  looks  as  if  hewasquite  *melIow* 
But  no— the  sewer  from 

which  he  smiles 

Is  only  one  of  many  miles. 

That  George  MacLeod 

must  answer  for 
To  City  Hall  and  thousands  more. 
And  were  it  not  for  such  as  he 

From  trouble  we  would 

ne'er  be  free. 

At  obstacles  he  never  wept 
A  finer  fellow  never  stepped! 

George  R.  MACLEOD 


Three  years  ago  old  "W.  J.", 
At  last  from  Council  got  his  way. 
And  thereupon  with  "F.B.B.", 
Produced  a  Branch  of  E.I.C. 
Then  Francis,  father,  and 

Bron'n,  nurse, 
Brought  up  the  child 

without  a  purse. 
But  now  the  Baby's  growing  up, 
Can  walk  alone  —  - 

a  healthy  pup. 

GETTING   QUITE  A  BOY 

So,  Branch,  cast  off  both 

milk  and  doll. 
They're  not  required  after  all, 
And  take  full  charge  of 

things  yourself. 
Including  new  acquired  pelf! 
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Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer. 

On  April  21st,  G.  E.  Newill,  M.E.I.C,  read  a  very 
complete  paper  entitled  "A  Brief  Description  of  some 
Turbo  Machines  made  in  Canada".  In  introducing  the 
speaker,  Mr.  Farmer,  the  Chairman  of  the  meeting  drew 
attention  to  the  development  of  new  lines  of  manufacture 
undertaken  by  industrial  companies  in  order  to  utilize 
the  machinery  installed  during  the  period  of  the  war. 
Mr.  Newill  dealt  in  particular  with  the  manufacture  of 
turbo  alternators  by  the  Dominion  Bridge  Company  and 
explained  the  difficulties  encountered  in  undertaking  the 
manufacture  of  entirely  new  types  of  machines  under 
conditions  very  different  from  anything  handled  before. 

On  April  28th,  E.  T.  Spidy  presented  a  paper  on 
"Production  Engineering"  which  will  be  published  in  a 
future  issue  of  The  Journal.  J.  H.  Hunter,  A.M.E.I.C, 
presided. 


and  18  Afïiliates.  Following  the  above  report,  the 
Secretary-Treasurer  exhibited  some  lantern  slides  show- 
ing the  growth  in  membership,  attendance  at  meetings- 
and  so  forth.  The  report  of  Messrs  Kemp,  Lalonde  and 
Massue,  Scrutineers,  was  then  read  by  Mr.  Lalonde, 
as  a  result  the  following  elections  were  effected  :  — 
J.  H.  Hunter,  A.M.E.I.C,  Chairman,  J.  A.  Duchastel  de 
Montrouge,  M.E.I.C,  Vice-Chairman,  J.  L.  Busfield, 
A.M.E.I.C,  Secretary-Treasurer,  A.  E.  Dubuc,  M.E.I.C, 
Chas.  M.  McKergow,  A.M.E.I.C.  and  S.  F.  Rutherford, 
A.M.E.I.C,  as  Committeemen.  In  addition  the  proposed 
alterations  to  the  Branch  By-Laws  were  carried  by  a 
large  majority  and  it  was  also  determined  that  the  next 
election  should  take  place  in  December  1921. 

Mr.  Francis  then  introduced  the  Chairman-Elect, 
Mr.  Hunter,  who  thereupon  took  the  chair  and  thanked 
the  members  for  the  honour  accorded  to  him.  He  then 
introduced  each  of  the  other  elected  officers  who  replied 
each  in  their  own  well  known  style.  Votes  of  thanks, 
were  then  passed  to  the  Papers  and  Meetings  Committee,. 
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Montreal  Branch 
Membership 

The  Annual  Meeting  of  the  Branch  was  held  on 
Thursday  evening.  May  5th,  and  was  well  attended. 
At  the  opening  of  the  meeting,  in  the  absence  of  Chair- 
man Surveyer,  Past  Chairman  Walter  J.  Francis  presided. 
After  the  reading  of  the  minutes  of  the  previous  business 
meeting,  the  Annual  Report  of  the  Executive  Committee 
was  read  by  Mr.  Thornton.  This  report,  after  referring 
to  the  excellent  work  done  by  the  Papers  and  Meetings 
Committee  gave  a  complete  list  of  the  meetings,  subjects, 
authors  and  attendance  for  each  of  the  27  regular  meetings 
of  the  Branch  during  the  past  season.  In  regard  to  the 
attendance  at  meetings  it  was  pointed  out  that  although 
the  actual  numbers  generally  attending  were  steadily 
increasing,  there  was  still  room  for  improvement  as  there 
were  over  300  members  of  the  Branch  who  had  not 
attended  a  single  meeting  during  the  past  season.  The 
membership  of  the  Branch  was  given  as  a  total  of  819, 
made  up  of  3  Honorary  Members,  156  Members,  321 
Associate  Members,  64  Junior,  247  Students,  10  Associates, 
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MONTREAL  BRAMCH 

ATTENDANCE   AT  MEETINGS 


to  the  Reception  Committee,  to  the  Executive  Committee 
and  to  the  Scrutineers. 

A  short  address  was  then  delivered  by  A.  Rives  Hall,. 
K.C,  on  the  work  of  the  Charter  Commission  with 
particular  reference  to  the  Referendum  to  be  held  on 
May  16th. 

After  a  brief  intermission  the  real  business  of  the 
evening  was  commenced.  This  consisted  of  the  exhibi- 
tion on  the  screen  of  a  number  of  cartoons  drawn  by 
A.  G.  Racey,  the  well-known  cartoonist  of  the  Montreal 
Star,  and  characteristically  depicting  a  number  of  officers 
of  The  Institute  and  members  of  the  Branch.  The  accom- 
panying verses  were  rather  too  faint  to  be  read  on  the 
screen  and  were  repeated  by  Fred  Brown  in  his  inimitable 
style.  They  were  received  with  great  enthusiasm  and 
it  was  very  relieving  to  hear  the  hall  ring  with  laughter 
after  27  more  or  less  serious  meetings.  R.  A.  Ross  also- 
enlivened  the  proceedings  by  dilating,  on  hi&  noble  brow 
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as  shown  in  llu-  caitcx)!!.  (The  cartoons  are  reproduced 
flsc'wiu'rc  in  lliis  issue  of  Thr  Journal.)  Tlu-  audience 
was  so  eiitluised  after  (his  exhibition  that  they  burst  into 
SOUK  led  by  P(h4  and  Choirmaster  Hrown  with  a  dehKhtful 
rendition  (if  this  is  the  correct  expression)  of  "Allouette". 
As  a  final  tonic  t'leneral  Secretary  Keith  mounted 
the  plat  form 'and  ,t;ave  a  very  interesting  talk  on  his  visit 
to  the  West  and  on  the  splendid  jirogress  beinj;  made 
by  the  Western  Branches  and  by  Western  engineers. 


J.  11.  Hunter,  A.M.E.I.C.,  has  been  a  very  active 
worker  in  the  Branch  since  its  inception  and  held  the 
oflice  of  Vice-Chairman  during  the  year  1920-21.  He  has 
been  chief  eiiRineer  of  the  Canada  Starch  Company  for 
a  number  of  years  and  has  been  intimately  connected  with 
many  large  industrial  developments. 


J.  Duchastel  de  Montrouge,  M.E.I.C.,  Vice-Chairman 
of  the  Montreal  Branch,  is  well  known  as  the  city  engineer 
and  manager  of  Outremont;  also  as  the  newly  elected 
President  of  the  Automobile  Club  of  Canada.  He  is  a 
graduate  of  the  Ecole  Polytechnique  and  has  been  con- 
nected with  the  Citv  of  Outremont  for  about  fifteen  vears. 


St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C.,  Secretary-Treasurer. 

The  members  of  the  St.  John  Branch  were  the  guests 
of  the  retiring  Chairman,  G.  G.  Murdoch,  M.E.I.C.,  at 
dinner  at  Bond's  Restaurant  on  the  occasion  of  the 
Annual  Meeting  on  May  6th. 

After  the  dinner  and  the  usual  toasts,  the  business 
of  the  meeting  was  taken  up.  The  Secretary  read  the 
reports  of  the  Executive  Committee,  Publicity,  Member- 
ship and  Advertising  Committees,  and  the  Financial 
Statement.  It  was  shown  that  the  Executive  had  held 
seven  meetings  during  the  year  and  the  Branch,  nine 
meetings,  including  three  special  dinner  meetings.  Papers 
of  interest  had  been  read  and  considerable  business 
transacted.  The  membership  had  increased  to  70  and 
the  finances  showed  a  net  increase  for  the  year  of  $57.34. 

The  City  Planning  Committee  urged  the  extension 
of  the  present  Town  Planning  Legislation  to  include  the 
entire  area  of  the  City  of  St.  John. 

The  Civic  Centre  Committee,  which  has  been  assist- 
ing the  municipal  authorities  in  obtaining  information  in 
order  to  find  the  best  means  of  housing  the  various  public 
offices  in  one  group,  reported  considerable  progress. 
Legislation  has  been  enacted  to  allow  money  to  be  spent 
by  the  municipaHty  of  St.  John  for  competitive  designs 
and  it  is  hoped  that  a  start  will  be  made  on  the  Law 
Courts  section  as  soon  as  building  costs  reach  a  low  level. 

The  Concrete  in  Sea  Water  Committee  reported 
along  the  lines  of  a  paper  on  that  subject  read  at  the 
April  meeting  and  summarized  in  the  May  Journal.  The 
Employment,  Salaries  and  Entertainment  Committees 
reported  their  activities.  The  West  Side  School  Site 
Committee  reported  having  attained  their  object  of 
stopping  the  agitation  to  build  a  school  on  a  public 
square. 


The  election  of  officeis  resulted  as  follows: — 
Chairman:  Frank  P.  Vaughan,  M.E.I.C. 
Secretary-Treasurer:  Harry  F.  Bennett,  A.M.E.LC. 
Executive    Committee: 

(Two  years):  A.  G.  Tapley,  A.M.E.LC, 
A.  R.  Dufresne  M.E.I.C; 

(One  year):    G.  N.  Hatfield,  A.M.E.LC 

Amendments  to  the  By-Laws,  affecting  the  Affiliates 
and  giving  Junior  members  the  right  to  vote  in  Branch 
afïairs  and  to  hold  office,  except  that  of  Chairman,  were 
passed. 

At  the  conclusion  of  the  business  the  new  Chairman 
took  the  chair  and  the  retiring  Chairman  thanked  the 
members  for  their  interest  during  the  year  and  hoped 
the  usefulness  of  the  Branch  would  extend  and  the 
coming  year  be  crowned  with  success.  A  hearty  toast 
was  drunk  to  Mr.  Murdoch  as  an  expression  of  the 
appreciation  of  the  members  for  his  hospitality. 

In  reply  to  the  toast  to  the  visitors,  W^  G.  Pierce 
of  the  N.  B.  Telephone  Company  spoke  of  his  recent 
arrival  in  the  city  and  the  delightful  manner  in  which 
he  had  been  received.  He  was  sure  he  had  not  made  a 
mistake  in  coming  to  such  a  friendly  place. 

J.  T.  Johnston,  M.E.I.C,  of  the  Ottawa  Branch, 
expressed  his  pleasure  at  being  present  and  on  return 
to  his  Branch  would  tell  them  of  the  progress  which 
St.  John  was  making  in  Branch  affairs. 

K.  H.  Smith,  M.E.I.C,  of  the  Halifax  Branch,  was 
struck  with  the  manner  in  which  the  business  was  tran- 
sacted, he  hoped  the  members  would  adopted  the  same 
methods  in  all  their  afïairs.  Mr.  Smith  ad\ised  regular 
meetings  of  the  engineers,  not  only  to  hear  papers  on 
technical  matters  but  for  a  social  time  when  matters  of 
interest  could  be  discussed. 

The  question  of  a  Maritime  Professional  meeting 

was  taken  up  and  it  was  felt  that  it  was  not  wise  to  hold 

such  meetings  each  year. 

* 

The  offices  of  the  Dominion  Public  Works  Depart- 
ment in  New  Brunswick  have  been  amalgamated  with 
the  District  Office  in  St.  John  under  Geoffrey  Stead, 
M.E.I.C,  district  engineer. 

Visit  to  Canada  Lock  Joint  Pipe  Company  Plant 

That  the  members  of  the  St.  John  Branch  are 
interested  in  the  works  being  carried  on  in  the  vicinity 
of  St.  John  was  evidenced  by  the  large  number  who 
availed  themselves  of  the  opportunity  to  visit  the  works 
of  the  Canada  Lock  Joint  Pipe  Co.,  Ltd.  on  Saturday, 
May  21st. 

Through  the  kindness  of  W.  G.  Chace,  M.E.I.C, 
about  50  members  and  guests  went  to  Manawagonish 
Road  and  sat  down  to  Luncheon  in  the  Camp  (Cookhouse, 
where  the  quality  and  variety  of  food  were  all  that 
could  be  desired.  The  methods  of  making  the  Lock 
Joint  Reinforced  Concrete  Pipe  were  explained  and 
at  the  conclusion  of  the  limch  the  works  were  invaded 
by  the  guests  and  the  details  watched  ^vith  interest. 
Special  attention  seemed  to  be  paid  to  the  making  of 
the  lead  gaskets,  where  wicking  is  drawn  into  the  lead 
pipe  and  the  pipe  flattened  and  joined.  Another  point 
of  interest  was  the  addition  of  a  "Clay  Cream"  to  the 
concrete  mixture  to  assist  in  holding  the  moisture  in 
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the  mix.  It  is  claimed  that  after  considerable  experiment, 
the  pipe  made  containing  this  clay  mixture  shows  a 
smoother  finish  and  will  be  more  water  tight  than  that 
made  with  the  beach  gravel  and  sand  only. 

The  pipe  sections  are  transported  on  a  three  ton 
truck  to  the  site  and  lowered  into  the  trench  by  a  traveling 
crane  which  spans  the  cut.  The  excavating  is  done 
with  a  Keystone  Digger. 

The  visitors  spent  considerable  time  on  the  work 
and  were  very  much  impressed  by  the  methods  in  use 
and  the  results  obtained.  The  Branch  is  indebted  to 
Mr.  Chace  and  Mr.  Bruce  for  their  hospitality  and  their 
untiring  efforts  to  make  the  visit  a  real  benefit  to  everyone. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C.,  Secretary-Treasurer. 

The  Annual  Meeting  of  the  Branch  was  held  on 
May  5th,  in  the  City  Hall.  As  the  ChaiiTnan,  Mr.  Duff, 
was  absent,  J.  D.  McBeath,  M.E.I.C,  presided. 

Annual  Report 

At  a  meeting  of  Professional  Engineers  held  June 
11th,  1920,  it  was  decided  to  organize  a  Branch  of  The 
Engineering  Institute  in  Moncton  and  a  Committee  was 
appointed  to  take  the  necessary  steps. 

The  Formation  meeting  was  held  on  October  11th. 
Fraser  S.  Keith,  General  Secretary  of  The  Institute  was 
present  and  gave  a  very  interesting  address  on  the 
organization  and  objects  of  The  Institute.  At  this 
meeting  officers  were  elected  and  By-Laws  drafted  which 
were  later  submitted  and  approved  by  the  Council. 

The  Executive  Committee  met  eight  times  and 
transacted  a  considerable  amount  of  business. 

There  were  ten  meetings  of  the  Branch,  four  in 
1920  and  six  in  1921. 

Addresses  were  given,  papers  read  and  important 
business  transacted  at  the  meetings  as  shown  below. 

November  4th,  1920.    A  business  meeting  was  held. 

December  2nd,  1920.  F.  H.  Williams,  A.M.E.LC, 
read  a  paper  on  the  "History  and  Survey  of  Electric 
Welding  Methods",  concluding  with  research  work  by 
the  writer,  illustrated  by  lantern  slides. 

January  6th,  1920.  At  a  Supper  Meeting,  Brig.- 
General  Mitchell,  C.B.,  C.M.G.,  D.S.O.,  M.E.I.C, 
delivered  an  address  on  "Engineering  in  Canada." 

January  26th,  1921.  John  Murphy,  M.E.I.C, 
electrical  engineer,  Dept.  of  Railways  and  Canals, 
Ottawa,  delivered  an  address  on  "Ice  Formation  and 
Prevention",  illustrated  by  motion  pictures.  This  meet- 
ing was  open  to  the  public. 

February  10th,  1921.  Frank  Williams,  A.M.E.LC, 
of  the  Mechanical  Department,  Canadian  National 
Railways,  read  a  paper  on  "Some  Features  of  the  Design 
of  Locomotives  introduced  for  the  purpose  of  modifying 
their  effect  on  the  track". 

February  21st,  1921.  At  a  Supper  Meeting,  I.  C 
Rand  delivered  an  interesting  address  on  "The  Relation 
of  Law  to  the  Engineering  Profession". 


March  3rd,  1921.  Regular  Meeting  for  the  nomina- 
tion oi  officers  for  the  ensuing  year. 

March  22nd,  1921.  At  a  Supper  Meeting  addresses 
were  delivered  by  J.  D.  McBeath,  M.E.I.C,  ass't.  city 
engineer  on  "Street  Clearing  and  its  problems"  and  by 
R.  G.  Gage,  signal  and  electrical  engineer,  C  N.  R., 
on  "Railway  Signalling  and  its  problems". 

April  7th,  1921.  W.  G.  Chace,  M.E.I.C,  vice- 
president  of  The  Engineering  Institute  of  Canada  and 
president  of  the  Canada  Lock  Joint  Pipe  Co.,  Limited, 
delivered  an  address  on  "The  Manufacture  and  applica- 
tion of  reinforced  concrete  pipe  to  Municipal  Services" 
illustrated  with  moving  pictures.  This  meeting  was 
open  to  the  Public. 

At  the  time  of  the  formation  of  Moncton  Branch, 
the  membership  was  twenty,  which  has  since  increased 
to  forty-four  an  increase  of  120  per  cent,  our  member- 
ship is  as  follows  :— 

Members 10 

Associate  Members 25 

Juniors 6 

Students 1 

Affiliates 2 

44 
Applications  pending 20 

Eight  members  of  our  Branch  have  been  transferred 
to  Toronto,  seven  of  their  names  are  still  on  the  list  of 
members  of  Moncton  Branch  at  headquarters  of  The 
Institute,  but  have  not  been  included  in  the  list  of  44 
as  shown  in  this  report.  The  departure  of  these  members 
for  Toronto  will  be  a  great  loss  to  the  Branch  as  some 
of  our  most  active  workers  are  amongst  those  transferred, 
notably  our  Chairman,  W.  A.  Duff,  M.E.I.C,  who  has 
helped  in  no  small  way  to  make  Moncton  Branch  the 
success  it  is  and  James  Whitelaw,  M.E.I.C,  who  has 
also  been  an  enthusiastic  worker  and  the  success  of  our 
Supper  Meetings  reflect  credit  on  his  activities. 

The  sincere  thanks  ot  the  members  of  Moncton 
Branch  are  due  Major  Wm.  McKee  (our  musical  director) 
and  the  various  gentlemen  who  so  kindly  provided 
entertainment  at  our  Supper  Meetings. 

As  much  publicity  as  possible  was  given  the  Branch 
through  The  Journal  and  the  local  press  and  this  no 
doubt  tends  to  stimulate  public  interest  in  the  engineer 
and  his  work. 

The  Financial  Statement  which  will  be  submitted 
by  the  Secretary  shows  a  surplus  of  $109.66. 

Address  by  W.  A.  Duff,  M.E.I.C,  Chairman 

Gentlemen: — 

This  is  the  first  Annual  Meeting  of  the  Moncton  Branch  since  its 
organization  on  October  11th,  1920.  At  tliis  meeting  Fraser  S.  Keith, 
Secretary  of  Tlie  Institute,  gave  a  very  interesting  address  on  the 
Organization  and  the  objects  of  The  Institute,  after  which  the  Officers 
for  the  first  year  were  elected  and  I  was  chosen  as  your  Chairman. 

This  Branch,  I  think,  has  had  a  verj'  successful  year  due  to  the. 
interest  taken  by  the  members,  and  the  efficient  way  the  Officers 
have  taken  hold  and  carried  on  their  work. 
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Tin-  Braiu-li  slarli'd  willi  ;i  tiuiiilHisliip  of  20  and  has  increased 
to  50  al  the  presc-nl  time,  and  there  are  now  20  applications  for  nienilx-r- 
sliip  ix-ndinR.  7  of  the  aliove  fiO  memliers  are  on  the  cngincerinK 
slalT  of  Ihi'  Canadian  National  Railways  and  have  been  transferred 
to  Toronto,  and.  therefore,  the  prest-nt  niunIxT  of  memlxTS  is  4.3. 
Uurint!  the  year  there  have  Ix-en  several  meetinns.  all  of  which  were 
successful. 

At  the  start  of  our  Branch  the  principle  of  KCltinf;  outside  speakers 
to  address  the  members  at  least  once  a  month  was  adopted  and  several 
prominent  men  have  Riven  interesting  papers. 

Slowly  but  surely.  theenKinc^erisbccominRmoreand  more  prominent- 
ly as,s<H'iate<l  with  all  kinds  of  business  and  especially  where  technical 
knowledge  is  reciuiretl  the  engineer  is  now  l<x>ked  on  as  indisiJensible 
to  successful  management.  Having  Branches  of  The  Inslilute  located 
at  different  centres  is  a  comparatively  new  idea,  and,  I  think,  has 
proved  a  success,  but  it  is  most  important  for  the  profession  that  the 
Branches  <-u-e  kept  enthusiastic  and  not  allowed  to  die  out.  It  is 
through  the  members  of  The  Inslilute  that  I  look  to  see  before  long 
the  standing  of  engineers  generally  brought  up  to  that  standard  to 
whidi  the  profession  belongs.  This.  I  think,  can  easily  be  done  through 
the  branches  of  tlie  society  in  co-operation  with  The  IiislUuU ,  and  the 
more  enthusiastic  and  prosperous  a  Branch  is  the  greater  good  it  will 
do,  and  for  this  reason  I  hope  the  Moncton  Branch  will  become  one 
of  the  leading  Branches  of  The  InHiiiUe. 

I  wish  to  thank  the  members  of  the  Committees  and  sub-com- 
mittees for  their  very  valuable  assistance  during  the  past  year,  and 
I  particularly  wish  to  thank  our  Secretary.  Mr.  Murphy,  who  has  been 
unfailing  in  looking  after  the  Interests  of  the  branch,  and  our  Vice- 
chairman,  Mr.  McBeath.  who  has  on  so  many  occasions  acted  as 
Chairman  in  my  unavoidable  absence,  and  to  these  Committees  and 
Gentlemen  is  largely  due  the  success  of  the  branch. 

I  congratulate  the  Branch  on  its  choice  of  Mr.  McBeath  as  Chair- 
man for  the  coming  year,  and  I  also  congratulate  him  on  being  elected 
to  this  position.  The  Branch  under  his  guidance  during  the  coming 
year  I  am  sure  will  be  most  successful. 

I  regret  on  account  of  my  transfer  to  Toronto  that  I  shall  be  unable 
to  be  present  at  this  Annual  Meeting,  and  I  also  regret  on  account 
of  my  transfer  that  I  have  to  sever  my  membership  with  the  Branch, 
which  did  me  the  honour  of  electing  me  the  first  Chairman. 

In  closing  I  might  say  that  I  shall  always  be  interested  in  the 
Moncton  Branch,  and  hope  it  will  always  be  one  of  the  most  successful 
of  The  Inslilule. 


Banquet  to  Members  Moving  to  Toronto 

On  April  21st,  the  stafif  of  the  C.  N.  R.  Engineering 
Department,  the  local  officials  of  the  Canadian  National 
Railways,  and  a  few  other  friends  tendered  a  banquet 
in  the  Brunswick  hotel  to  Messrs.  W.  A.  Duff,  J.  A.  Ellis, 
G.  R.  Doull,  J.  Leo  Keohan,  A.  H.  Jones.  R.  O.  Stewart, 
James  Whitelaw,  R.  Bostwick  and  L.  McKeage  in  honour 
of  their  recent  promotion  from  the  C.  N.  R.  local  offices 
to  Toronto  to  which  place  they  will  shortly  be  transferred. 

J.  S.  O'Dwyer  was  chairman  of  the  gathering. 

Following  the  repast  a  very  pleasing  programme  was 
carried  out,  following  which  the  toasts  to  "The  King" 
and  "Our  Guests"  was  proposed  and  several  addresses 
made  by  the  various  members  of  the  assemblage. 

The  toast  to  "Our  guests"  was  proposed  by  F.  P. 
Fripp.     In  proposing  the  toast  Mr.  Fripp  made  particular 


mention  of  the  regard  which  the  assemblage  held  for 
the  guests  of  the  evening  and  the  regret  at  their  departure 
in  the  immediate  future  (or  Toronto.  He  reminded 
them  that  the  guests  at  the  banquet  had  convened 
to  express  to  them  an  appreciation  of  their  worth  in 
social  life,  sports,  and  business  calling.  He  concluded 
with  a  wish  that  they  be  granted  much  success  in  their 
future  work. 

Mr.  Duff,  in  response  stated  that  it  was  with  keen 
regret  that  the  guests  of  the  evening  were  about  to 
sever  the  friendly  and  very  close  relations  of  the  past. 
They  too  had  enjoyed  the  warmth  of  appreciation  express- 
ed toward  them  and  he  felt  unable  to  convey  to  the 
assemblage  the  appreciation  and  the  honour  being  tendered 
to  them  in  their  removal  to  another  sphere  of  activities. 
They  would  however  carry  away  with  them  nothing 
but  cherished  memories  of  their  many  friends  in  Moncton. 

Short  addresses  were  delivered  by  A.  F.  Stewart, 
chief  C.  N.  R.  engineer;  General  Superindendent,  J.  G. 
O'Donnell;  Divisional  engineer,  E.  G.  Evans,  Assistant 
City  Engineer,  J.  D.  McBeath,  and  others. 

Mr.  McBeath  on  behalf  of  The  Engineering  InMilute 
of  Moncton  expressed  deep  regret  of  the  Moncton  branch 
at  the  departure  of  their  guests  of  the  evening.  He  felt 
the  Moncton  branch  owed  a  lot  to  Mr.  Duff  who  had 
officiated  as  its  most  efficient  president.  On  behalf 
of  the  society  he  wished  the  guests  of  the  evening  good 
health,  wealth  and  happiness  in  their  new  homes.  He 
felt  their  exit  was  a  distinct  loss  to  the  city  which  could 
ill  afford  to  lose  citizens  of  the  calibre  of  the  guests  of 
the  evening. 

There  were  also  short  addresses  from  C.  N.  R. 
comptroller  and  treasurer  S.  L.  Shannon  and  from 
W.  \J.  Appleton,  supt.  of  roUing  stock.  C.  N.  R. 

The  musical  programme  was  of  a  high  order. 


Report  of  Scrutineers 

The  Scrutineers,  Messrs.  E.  B.  Martin,  H.  L.  Currie, 
and  V.  C.  Blacket,  announced  the  following  officers 
elected  for  the  ensuing  year: — 

J.  D.  McBeath,  M.E.I.C,  ass't.  city  engineer. 
Chairman; 

S.  B.Wass,  A.M.E.I.C,  construction  engineer,  C.N.R., 
Vice-Chairman; 

M.  J.  Murphy,  A.M.E.I.C,  assistant  engineer,  C.N.R., 
Secretary-Treasurer. 

Executive  Committee 

A.  F.  Stewart,  chief  engineer,  C.N.R., 
F.  B.  Fripp,  A.M.E.I.C,  harbour  engineer,  C.N.R., 
F.  O.  Condon,  A.M.E.I.C,  district  engineer,  C.N.R., 
R.  McManus,  A.M.E.I.C,  M.L.A.  railway  contractor, 
R.  G.  Gage,  M.E.I.C,  signal  and  electrical  engineer, 

CN.R., 

H.  J.  Crudge,  A.M.E.I.C,  ass't.  engineer  of  buildings, 

CN.R. 
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Halifax  Branch 

0.  S.  Cox,  A.M.E.I.C.,  Secretary-Treasurer 

The  Annual  Meeting  of  the  Branch  was  held  in  the 
Green  Lantern,  Tuesday,  May  17th,  1921  at  6.30  p.m., 
with  an  attendance  of  27,  C.  E.  W.  Dodwell,  M.E.LC, 
presiding. 

The  Minutes  of  the  Annual  Meeting,  May  13th, 
1920,  were  read  and  approved,  also  the  minutes  of  the 
meetings  held  March  24th,  April  28th,  and  May  5th. 

W.  P.  Morrison,  M.E.I.C.  and  C.  M.  Crooks, 
A. M.E.LC,  were  appointed  as  scrutineers. 

The  retiring  Chairman  then  gave  his  address  as 
follows: — 

Address  by  C.  E.  W.  Dodwell,   M.E.I.C,   Chairman 

When  a  year  ago  you  honoured  me  by  electing  me  to  this  Chair 
I  said  that  I  thought  the  interests  of  the  Branch  would  be  better 
■served  by  a  younger  and  more  active  man  as  its  titular  head,  so  that 
now,  at  the  end  of  my  year  of  office,  if  you  find  that  the  Branch  is 
in  a  flourishing  state  it  may  be  said  that  this  is  not  because  of,  but 
rather  in  spite  of.  my  inertia  and  lack  of  youthful  "pep"  and  vigour, 
and  due  rather  to  the  whole-hearted  and  cordial  support  of  a  most 
efficient  Executive  Committee  and  especially  to  the  zeal  and  energy 
of  our  indefatigable  Secretary.  To  this  critism  I  may  retort  that  if 
the  Branch  is  not  at  the  present  time  in  a  sound  and  healthy  state, 
which,  however,  I  do  not  admit,  it  is  partly  at  least  the  fault  of  the 
membership  for  not  having  taken  me  at  my  word  a  year  ago. 

The  facts,  figures  and  financial  and  numerical  status  of  the  Branch 
will  be  set  before  you  in  the  report  of  the  Secretary-Treasurer,  which 
follows  these  more  or  less  discursive  remarks,  so  I  will  pass  on. 

It  is  usual  and  fitting  that  the  retiring  Chairman's  address  should 
give  some  sort  of  review  of  the  engineering  activities  of  the  Province  in 
which  the  Branch  has  been  interested  collectively  as  a  body  or  individ- 
ually by  its  units. 

By  far  the  most  important  of  these  are  the  development  of  hydro- 
electric power,  and  the  construction  of  public  highways,  in  both  of 
which  undertakings  notable  progress  has  been  made,  and  much  money 
expended. 

The  Nova  Scotia  Power  Commission,  consisting  of  three  prominent 
men,  with  the  Honourable  E.  H.  Armstrong,  Commissioner  of  Works 
and  Mines,  as  Chairman,  and  K.  H.  Smith,  M.E.I.C.  one  of  our  best 
and  most  active  Members,  as  chief  engineer,  was  established  by  Order 
in  Council  in  August,  1919.  under  the  authority  of  the  Power  Commis- 
sion .\ct,  which  was  passed  in  May,  1919. 

For  the  following  condensed  and  most  interesting  resume  of  the 
year's  operations  of  the  Commission  I  am  indebted  to  Mr.  Smith. 
I  give  it  in  his  own  words,  because  the  whole  project  is  one  of  the 
greatest  possible  importance  to  the  prosperity  of  the  Province,  and 
I  can  not  still  further  condense  or  epitomize  Mr.  Smith's  summary 
without  spoiling  it.  Every  word  of  it  is  interesting  and  certainly 
worth  inclusion  in  my  address: — 

Nova  Scotia  Power  Situation 

"During  the  past  year  considerable  progress  has  been  made  towards 
ultimately  supplying  all  the  more  densely  populated  sections  of  the 
Province  with  an  adequate  supply  of  electrical  energy  from  hydro- 
electric and  other  sources.  It  is  thought  that  with  the  natural  resources 
of  water  power,  coal  and  oil  at  its  disposal,  the  Province  of  Nova 
Scotia  may  reasonably  expect  ultimately  to  be  in  a  position  in  so 
far  as  a  power  supply  goes,  comparable  in  many  respects  to  other  parts 
of  the  Dominion  of  Canada,  such  for  example,  as  Quebec,  Ontario, 


Manitoba  and  British  Columbia.  The  St.  Margaret's  Bay  develop- 
ment with  an  initial  turbine  capacity  of  10,700  h.p.  and  an  ultimate 
capacity  of  about  15,000  h.p.  was  begun  early  in  1920  and  is  now 
nearing  completion.  This  development  is  of  the  most  modem  type 
and  of  the  most  permanent  construction.  The  present  installation 
consists  of  four  direct  connected  hydro-electric  units  of  the  vertical 
shafts  type,  two  with  a  capacity  of  2,900  k.v.a.  and  two  with  a  capacity 
of  1600  k.v.a.  Provision  is  being  made  for  two  additional  units.  All  the 
dams  and  buildings  are  of  permanent  concrete  construction  while  the 
transmission  line  cables  will  be  supported  on  structural  steel  towers. 

The  whole  development  is  somewhat  interesting  from  an  engineer- 
ing standpoint  involving  the  diversion  of  one  river  to  another,  the 
utilization  of  the  same  water  twice  over  in  two  different  power  houses 
and  the  combination  in  one  building  of  hydro-electric  units  operating 
under  different  heads. 

The  Nova  Scotia  Power  Commission  took  over  some  time  ago 
the  hydro-electric  plant  and  transmission  system  of  the  Lunenburg 
Gas  Company  and  is  extending  it  to  supply  Riverp)ort  as  well  as 
Lunenburg.  This  system  is  now  in  operation  by  the  Commission, 
and  the  power  plant  itself  will  be  entirely  remodelled  and  enlarged 
during  the  present  summer  by  the  installation  of  modem  vertical 
shaft  machinery  of  much  larger  capacity  and  much  higher  efficiency 
than  that  now  in  operation.  It  is  expected  that  this  plant  when 
completed  will  supply  the  needs  of  the  Mahone  Lunenburg-River- 
port-Bridgewater  district  for  some  little  time. 

A  very  complete  investigation  and  study  of  a  proposed  hydro- 
electric development  on  East  River,  Sheet  Harbour  for  the  purpose 
of  supplying  the  industrial  centres  of  Pictou  County  has  been  made. 
This  development  will  ultimately  have  a  capacity  of  from  25,000  to 
30,000  h.p.  being  considerably  larger  than  the  St.  Margeret's  Bay 
development.  It  is  thought  that  a  beginning  may  be  made  on  this 
development  probably  with  a  comparatively  small  initial  development 
at  an  early  date. 

It  is  also  expected  that  at  an  early  date  the  Commission  will 
have  a  hydro-electric  plant  in  operation  in  the  lower  part  of  the  Anna- 
polis Valley,  whether  by  taking  over  an  existing  small  hydro-electric 
plant,  or  by  building  an  entirely  new  development. 

It  is  expected  that  an  investigation  of  supplying  the  Cumberland 
Co.  mining  and  industrial  district  with  electrical  energy  from  a  central 
steam  plant  near  the  coal  mines  will  shortly  be  undertaken.  Such 
a  steam  plant  would  ultimately  link  up  with  the  various  water  powers 
of  the  Province  now  being  developed  or  under  consideration. 

A  brief  report  recently  issued  by  the  Nova  Scotia  Power  Commis- 
sion, which  may  be  obtained  at  the  Power  Commission  office,  or  form 
the  King's  Printer,  contains  more  detailed  information  concerning 
the  activities  of  the  Commission." 

So  much  for  Mr.  Smith's  report  for  which  I  ofïer  him  my  personal 
thanks  and  those  of  the  whole  Branch. 

.i^nother  project  of  immense  importance,  but  chiefly  to  the  City 
of  Halifax,  is  to  be  found  in  the  South  end  of  the  City. 

If  the  progress  towards  completion  of  this  great  and  costly  work, 
the  piers,  freight  sheds,  permanent  station  and  all  the  rest  of  it  has 
not  been  commensurate  with  the  needs  of  the  city  and  the  wishes  of 
our  citizens,  we  must  possess  our  souls  in  patience,  realizing  the  gravity 
of  the  financial  outlook  and  the  enormous  and  unprecedented  debt 
which  we  have  incurred  by  our  glorious  participation  in  the  recent 
colossal  war,  and  making  all  necessary  and  adequate  draft  on  our 
faith  that  in  the  fulness  of  time  the  Federal  Government  may  find  it 
possible  and  expedient  to  carry  this  important  work  to  a  successful 
issue. 

In  spite,  however,  of  its  unfinished  state  it  is  already  fulfiling  a 
useful  purpose,  for  I  am  credibly  informed  that  several  large  steamers, 
taking  advantage  of  calm  weather  and  immunity  from  easterly  winds, 
have  berthed  alongside  one  or  other  of  the  two  completed  piers  and 
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'I  know  as  n  matter  of  fact  that  numerous  trains  depart  from  and  arrive 
at  the  new  station  every  day. 

It  is  a  matter  of  but  secondary  concern  to  the  Urancli  Rcnerally, 
though  of  direct  personal  interest  to  a  dozen  of  it»  Memlx-rs,  that  the 
Public  Works  Department  of  the  Federal  Government,  in  the  interest 

•of  efficiency  and  economy,  has  inauniirated  a  new  rejiime  by  reducing 
the  number  of  Districts  into  wliich  the  whole  Dominion  was  divided,  - 
for  purpases  of  Departmental  administration,  from  thirty-one  to 
less  than  half  that  number,  New  Brunswick  being  reduced  from  four 
Districts  to  one  District  and  Nova  Scotia  from  five  Districts  to   one. 

'with  Halifax  as  headquarters  of  the  unified  new  staff  for  the  conduct 
of  works  in  the  construction  of  piers,  wharves,  breakwaters,  dredging 

•operations  and  other  permanent  features  of  harbour  construction  on 
the  2,500  miles  of  coast  line  that  girdle  our  Provincial  coast  with  a 
line  of  remarkable  crookedness  and  on  which  are  to  be  found  over 
500  separate  harbour  works  of  various  kinds.  The  net  result  of  this 
re-arrangement,  so  far  as  the  Branch  is  concerned,  is  to  bring  to  the 

'City  some  seven  or  eight    engineers  who  will  no  doubt  seek  early 

•  enrollment  as  regular  members  of  the  Halifax  Branch. 

Now  a  few  remarks  in  regard  to  that  supremely  important  matter 

•  of  the  public  highways  of  our  fair  Province. 

Early  in  1919  the  Provincial  Government,  in  response  to  the 
peremptory  demand  of  public  opinion  for  better  roads,  secured  material 
•financial  aid  from  the  Federal  Government,  borrowed  large  sums 
•of  money  and  added  to  its  E.xecutive  Machinery  a  special  Department 
with  a  newly  selected  and  appointed  Minister  at  its  head,  and  for 
purposes  of  direct  administrative  control  a  Board  or  Commission 
•of  four  prominent  men  from  difïerent  parts  of  the  Province. 

A  large  staff  of  engineers  was  organized,  with  J.  W.  Roland, 
M.E.I.C.,  as  chief.  During  the  last  year  an  aggregate  sum  of  about 
'$4,000,000  was  expended  in  four  main  classifications. 

(1).  Construction  of  roads  under  aid  from  the  Federal  Govern- 
•ment,  under  which  the  sum  of  about  $900,000  was  expended  on  about 
'70  miles  of  macadamized  road  in  the  various  parts  of  the  Province. 

(2).     Construction  of  roads  under  Provincial  Loans. 

Under  this  category  the  outlay  was  approximately  $1,300,000  on 
-a  total  length  of  1.320  miles. 

(3).    Maintenance  of  roads  and  bridges. 

In  this  work  the  outlay  was  $1.000,000,  the  work  done  being 
•distributed  over  practically  the  whole  Province. 

(4).    Construction  of  larger  bridges  and  culverts. 

In  this  class  two  bridges  of  considerable  size  have  been  under 
way,  that  over  Allen's  Creek,  at  Annapolis,  and  that  across  the  Anna- 
polis River,  to  connect  the  town  of  Annapolis  with  Granville  Ferry. 

The  latter  will  be  a  steel  superstructure  of  an  aggregate  length 
•of  1,360  feet,  now  under  contract  and  to  be  erected  on  piers  built  some 
years  ago  by  the  Public  Works  Department  of  the  Federal  Government. 
The  piers  are  of  rather  unusual  construction,  being  creosoted,  square 
timber  cribs,  filled  with  stone  and  surmounted  by  27  feet  in  height 
of  concrete.  The  cost  of  these  two  bridges,  not  including  the  sub- 
structure of  the  latter  work,  will  somewhat  exceed  $400.000. 

For  these  facts  and  figures  I  am  indebted  to  the  kindness  of  W.  A. 
Hendry,  M.E.I.C.,  chief  engineer  of  the  Provincial  Highways  Board. 

Active  preparation  for  this  season's  work  have  been  in  progress  for 
■some  little  time  and  it  is  confidently  anticipated  that  between  now 
and  next  Christmas  many  miles  of  excellent  road  will  be  added  to 
the  Provincial  system. 

In  connection  with  the  question  of  Roads  I  deem  it  my  duty  on 
this  occasion  to  say  something  in  regard  to  a  matter  that  for  the  past 
few  months  has  given  to  the  Branch  in  general,  and  to  its  Executive 
Committee  in  particular,  no  little  anxiety  and  concern. 

In  as  few  words  as  possible  I  will  recall  to  your  recollection  the 
leading  facts  and  circumstances. 


Last  autumn,  in  connection  with  the  administration  of,  and  pay- 
ments on  account  of  large  contracts,  troubles  arrose,  which  I  need  not 
particularize,  but  that  they  were  of  a  serious  nature,  or  were  so  regarded 
by  the  Commission,  is  shown  by  the  fact  that  Mr.  Roland  and  a  number 
of  his  subordinate  engineers  were  peremptorily  dismissed  in  r)eccmber, 
1920,  for  causes  unknown  to  the  general  public,  or  to  the  K.I.C. 

The  matter  was  seriously  discussed  at  a  Meeting  of  the  Halifax 
Branch,  E.I.C.,  on  Wednesday  evening  December  15th,  1920.  and  a 
Resolution  was  passed  calling  upon  the  Highways  Board  either  to 
change  Mr.  Roland's  dismissal  to  suspension,  pending  the  result  of 
the  prolonged  and  thorough  investigation  then  being  instituted,  or  to 
give  the  same  publicity  to  the  reasons,  that  had  been  given  to  the 
fact,  of  his  dismissal. 

A  copy  of  this  Resolution  was  sent  to  the  Highways  Board  on 
the  16th  of  December  and  acknowledged  by  the  new  Chairman  on 
the  18th. 

On  the  29th  of  December  the  Chairman  again  wrote  to  our 
Secretary  that  the  Board  had  decided  to  take  no  action  on  our  Resolu- 
tion. 

On  the  7th  of  January,  1921,  the  E.xecutive  Committee  of  the 
Branch,  in  whose  hands  the  matter  had  been  left  by  the  Branch,  again 
wrote  to  the  Chairman  of  the  Board  respectfully  requesting  to  be 
informed  as  to  the  reasons  for  their  summary  dismissal  of  Mr.  Roland. 

On  the  27th  of  January  the  Chairman  of  the  Board  wrote  our 
Secretary  that  the  Board  had  nothing  more  to  say  regarding  the  matter, 
and  that,  so  far  as  the  Board  was  concerned,  it  was  closed. 

This  final  communication  from  the  Board  may  not  unreasonably 
be  regarded  as  an  uncalled  for  discourtesy. 

The  correspondence  between  the  Board  and  our  Secretary  was 
thoroughly  debated  at  several  meetings  of  the  Executive  of  the  Branch 
and  it  was  decided  that  no  further  action  could  be  taken  until  publicity 
had  been  given  to  the  final  report  of  the  Special  Commission  appointed 
to  carry  out  the  investigation  into  the  whole  subject. 

This  report  has  now  been  before  the  public  since  early  in  April, 
but  in  it  there  can  be  found  no  reasons  whatever  for  Mr.  Roland's 
dismissal,  though  we  cannot  dispute  the  right  of  the  Board  to  dispense 
with  his  services.  He  is  not  charged  with,  nor  has  he  been  proved 
guilty  of,  malfeasance,  misfeasance,  unprofessional  or  dishonourable 
conduct,  or  of  incompetence,  neglect  of  duty  or  criminality.  The 
true  inwardness  of  his  dismissal  may  be  known  to  himself,  or  to  the 
Board,  or  to  the  Government,  but  it  seems  doubtful  if  it  will  ever  be 
known  by  the  general  public,  or  the  E.I.C.,  and  therefore  in  so  far 
as  the  Halifax  Branch  is  concerned  the  matter  is  closed. 

Before  finally  dismissing  it,  however,  I  might  call  your  attention 
to  the  interesting  fact  that  the  episode,  in  several  of  its  features  at 
least,  has  its  analogy  or  prototype  in  Holy  Writ. 

The  chief  engineer  was  sacrified  as  a  sin-offering,  not,  be  it 
remarked,  for  his  own  sins*— so  far  at  least  as  the  matter  has  developed — 
but  for  those  of  some  person  or  persons  unknown  and  of  whom  the 
identity  has  not  transpired. 

The  second  in  executive  engineering  command  without  waiting 
for  the  issue  of  the  inquiry  shook  from  his  feet  the  dust  of  the  Roads 
that  he  had  been  supervising  and  departed  into  the  wilderness  from 
whence  he  came. 

Is  it  not  written  in  the  16th  Cap.  of  Lev.,  from  7th  to  10th  verses: — 

Lev.  XVI.  7. — And  he  shall  take  the  two  goats  and  present  them 
before  the  Lord  at  the  door  of  the  Tabernacle  of  the  Congregation. 

8. — And  Aaron  shall  cast  lots  upon  the  two  goats;  one  lot  for  the 
Lord  and  the  other  lot  for  the  Scape-goat. 

9. — And  Aaron  shall  bring  the  goat  upon  which  the  Lord's  lot 
fell  and  offer  him  for  a  sin-offering. 

10. — But  the  goat  on  which  the  lot  fell  to  be  the  Scape-goat  shall 
be  presented  alive  before  the  Lord  to  make  an  atonement  with  him, 
and  to  let  him  go  for  a  Scape-goat  into  the  wilderness. 
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Before  leaving  the  subject  of  Roads  I  should  like  to  take  the 
opportunity  of  expressing  to  this  Meeting  my  surprise  and  regret 
that  the  Good  Roads  Association,  which  had  an  important  and  largely 
attended  Convention  here  last  week,  should  have  ignored  The 
Engineering  Institute  of  Canada  and  not  given  the  Halifax  Branch 
as  a  body,  by  notice  or  invitation  to  its  ofificers  or  representatives. 
an  opportunity  of  taking  part  in  their  Convention.  Inasmuch  as 
the  construction  and  maintenance  of  public  highways  is  an  important 
feature  of  the  professional  work  and  activities  of  The  Engineering 
Institute  of  Canada,  and  of  many  of  its  members,  I  venture  to 
think  that  it  would  have  been  to  the  mutual  interest  and  advantage 
of  the  Good  Roads  Association  and  The  Engineering  Institute  if  the 
former  organization  had  accorded  to  the  latter  the  opportunity  of 
participating  in  the  proceedings  and  discussions  of  last  week's  sessions. 
I  am  sure,  also,  that  the  Halifax  Branch  of  the  E.I.C.  would  have  been 
glad,  and  perhaps  able,  to  show  the  Good  Roads  Association,  or  some 
of  its  officers  and  representatives,  a  little  hospitality  on  the  occasion 
of  their  visit  to  our  little  old  city  by  the  sea. 

I  need  only  add  that  the  Halifax  Branch  of  The  Engineering 
Institute  of  Canada  wishes  the  Good  Roads  Association  every  possible 
success  in  their  admirable  efforts  towards  the  improvement  of  the 
public  highways  of  the  country. 

I  regret  that  I  am  not  in  a  position  to  give  much  definite  informa- 
tion or  encouragement  to  the  younger  engineers  throughout  the  Province 
and  to  the  engin*ring  students  at  our  different  provincial  Colleges. 

Of  these  latter  there  are  a  total  of  about  260,  of  whom  12  graduate 
this  year  from  the  Technical  College  and  about  80  from  the  other 
Colleges.  Dalhousie,  King's,  Acadia  and  St.  Francis  Xavier  are 
ready  to  tJike  up  their  special  Engineering  courses  at  the  Technical 
College  or  some  other  scientific  finishing  shop,  such  as  McGill  or 
Toronto. 

At  first  sight  these  figures  seem  discouraging,  but  it  most  be  borne 
in  mind,  first,  that  the  numbers  of  students  ^t  these  different  Colleges 
who  are  going  in  for  law,  medicine,  theology  and  other  professions  are 
probably  quite  as  great  as  those  taking  up  engineering,  and,  second, 
that  the  field  for  professional  engineers  in  wider  in  its  branches,  special- 
ties and  ramifications  than  other  professions. 

Further,  so  far  as  I  am  aware,  there  is  no  reason  to  suppose  that 
the  tendency  to  crowd  the  profession  is  any  greater  now  than  it  has 
been  in  the  past.  I  am  inclined  to  believe  that  a  full  analysis  of 
statistics,  were  such  available,  would  probably  show  that  it  is  less,  for 
one  reason  on  account  of  the  unprecedentedly  high  wages  that  are 
now  paid  to  skilled  artisans  and  mechanics  in  every  trade,  master 
plumbers,  machinists,  boiler  makers,  carpenters,  masons,  plasterers, 
railway  locomotive  drivers  and  conductors,  nearly  all  receive  higher 
pay  than  most  salaried  engineers  of  under  40  years  of  age.  On  a 
casual  purview  this  strikes  us  very  forcibly  as  a  grave  dislocation  of 
the  relationship  between  brain  and  brawn,  or  at  least  of  all  our  pre- 
conceived and  orthodox  notion  of  them,  but,  if  we  could  get  down  to  the 
footing  courses  of  the  whole  post-war  industrial  structure,  I  believe 
we  should  find  underlying  them  the  same  old  immutable  laws  of  supply 
and  demand  operating  as  inevitably  and  as  ruthlessly,  though  more 
inscrutably,  than  the  laws  of  chemical  affinity. 

To  engineering  students,  and  to  those  young  men  in  the  awkward 
squad,  so  to  speak,  or  the  kindergarten  of  the  profession  itself,  let  me 
say  that  more  will  be  expected  of  you  than  was  asked  of  your  Profes- 
sional fathers  and  elders,  not  because  your  brains  are  any  better  than 
ours,  but  because  the  training  of  engineers  nowadays  is  better  and 
more  thorough  than  it  was  a  generation  back,  and,  which  is  more 
important,  because  the  magnitude  and  difficulty  of  the  problems  to 
be  solved  and  the  tasks  to  be  performed  by  engineers  are  greater  and 
more  difficult  today  than  they  have-  every  been,  and  as  year  follows 
year  and  as  inventions  and  discoveries  follow  inventions  and  discoveries 
they  will  doubtless  become  ever  increasingly  greater  and  more  difficult. 


But  remember  this,  the  greater  the  difficulty  the  greater  the 
triumph,  and  in  engineering  as  in  other  learned  scientific  callings  the 
footthills  are  the  roughest  and  steepest,  the  higher  you  get  the  easier 
the  climbing  and  there  is  lots  of  room  at  the  top. 

The  report  of  the  Secretary-Treasurer  for  the  Branch 
year  1920-21  was  then  read  as  follows: — 

Mr.  Chairman  and  members  of  the  Halifax  Branch: — 

During  the  Branch  year  1920-1921,  eight  meetings  of  the  Branch- 
have  been  held  as  follows: — 

May  13th,  1920;  Annual  Meeting  at  which  the  officers  for  1920- 
1921  were  elected.  Addresses  were  given  by  General  C.  H.  Mitchell, 
M.E.I.C,  of  Toronto  and  Dr.  F.  H.  Sexton  of  Halifax. 

November  17th,  1920;  a  general  business  meeting  devoted 
particularly  to  a  discussion  of  the  question  of  classification  and  remu- 
neration of  Engineers.  A  committee  was  appointed  to  study  this 
matter  on  behalf  the  Branch. 

December  15th,  1920;  Col.  W.  E.  Thompson  gave  a  talk  on  the 
water  supply  of  Halifax,  chiefly  from  the  standpoint  of  fire  insurance,, 
supplemented  by  F.  W.  W.  Doane,  M.E.I.C,  from  the  standpoint 
of  the  Engineering  department  of  the  city. 

January  28th,  1921,  John  Murphy,  M.E.I.C,  of  Ottawa  gave 
a  talk  on  the  formation  of  ice  and  its  prevention,  illustrated  by  moving- 
pictures  and  lantern  slides. 

February  23rd.  1921  ;  J.  F.  Ryan  discussed  paints  and  their  uses. 

March  24th,  1921;  A.  C  Brown,  A.M.E.I.C,  read  a  paper  on 
reinforced  concrete  fishery  piers  as  constructed  at  St.  Pierre,  Miquelon. 

April  28th,  1921  ;  A.  J.  Barnes  discussed  some  Engineering  features 
of  the  automatic  telephone,  supplemented  by  lantern  slides  and  a 
demonstration  by  a  miniature  e.xchange. 

May  5th,  1921;  W.  G.  Chace,  M.E.I.C,  of  St.  John,  gave  a  talk 
on  Reinforced  Concrete  as  applied  to  water  supply. 
Present  Membership: — 

Members 30 

Associate  Members 49 

Juniors 18 

Students 12 

Branch  .AJfiliates 6 

Total 115 


Financial  Statement— Branch  Fiscal  Year  1920-21 

Receipts: — 

Rebates  from  Head  Office $162.82 

Fees  from  Branch  Affiliates 20. 00 

From  Hx. -Department  Br.  Com 94 .50 

Bank  Interest 3  .93 

Balance  on  hand  May  11th,  1920 45  .37 


$326.62- 
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Disbursed: — 

Clerical  llrlp 

OUice  Supplies 

PostaKc 

liaiik  Charges.. 

Telegrams. 

Exjx'nscs  of  Meetings 

Express 

Gratuities 

.Advertising 

.lounial  Subs,  for  Br.  Affiliates.. 
L.  II.  Wheaton,  Prof.  Services. 
Printing  notices  etc 


.S  (if)  (X) 

1  in 

45 

3  89 

13  05 

70 

1  00 

9  80 

6  00 

94.50 

24  48 


$235.55 


Balance  on  hand . 


$91  07 


Respecfully  submitted, 

F.  R.  Faulkner, 

Secretary-Treasurer. 
Audited  and  found  correct 


H.  W.  Doane, 
J.  B.  Hayes, 


Auditors. 


The  adoption  of  this  report  was  moved  by  I.  P.  Macnab,  M.E.I.C., 
and  seconded  by  H.  W.  Mahon,  A.M.E.I.C.,  and  carried. 

The  report  of  the  Committee  on  Classification  and  Remuneration 
of  Engineers  was  presented  by  the  convener. 

This  report  evoked  considerable  discussion.  On  motion  of  K. 
H.  Smith,  M.E.I.C.  and  W.  P.  Morrison,  M.E.I.C.,  the  report  of 
the  Committee  was  adopted  and  the  Committee  continued  in  office 
as  a  reference  body  for  the  Halifax  Branch. 

Arising  out  of  that  part  of  the  Chairman's  address  on  the  Good 
Roads  Convention,  the  Executive  Committee  were  instructed  to  send 
a  letter  to  the  Executive  of  the  Good  Roads  Association  of  the  Prov-ince, 
voicing  the  approval  of  the  Branch  in  the  efforts  of  this  Association 
to  secure  good  highways,  and  offering  the  co-operation  of  the  Branch. 

The  following  resolution  was  moved  by  F.  R.  Faulkner,  M.E.I.C, 
seconded  by  I.  P.  Macnab,  M.E.I.C,  and  carried  unanimously. 

Whereas;  J.  W.  Roland,  M.E.I.C,  a  prominent  and  respected 
member  of  the  Halifax  Branch,  Engineering  Institute  of  Canada,  was 
summarily  relieved  of  his  duties  as  Chief  Engineer  of  the  Highways 
Board  of  the  Province  of  Nova  Scotia  in  December  1920,  and 

Whereas;  the  said  Highways  Board  w-as,  at  the  time  of  the  sum- 
mary dismissal  of  Mr.  Roland,  under  investigation  by  the  Royal 
Commission,  and  were  not,  in  the  opinion  of  the  said  Branch,  justified 
in  their  action  without  publicly  gi\Tng  their  reasons  for  action  and 

Whereas;  the  Halifax  Branch  of  The  Engineering  Institute  of 
Canada  were  unable  to  obtain  from  the  Highways  Board,  after  repeated 


courteous  requests,   any  reason,  adequate  or  otherwise,  for  the  sum- 
mary di8mis.sal  of  Mr.  Roland  and 

Whereas;  the  Royal  Commission  havini;  specifically  found:  "In 
respect  to  the  lli^hways  Board's  Chief  EnKineer,  we  think  it  right 
to  say  that  his  honesty  and  truthfulness  have  not  been  questioned. 
These  are  great  assets.  Neither  does  there  appear  to  be  any  question 
as  to  his  capacity  as  an  engineer",  therefore  be  it 

Resolved;  that  in  the  opinion  of  the  members  of  the  Halifax 
Branch.  Engineering  Institute  of  Canada,  the  Highways  Board  of 
the  Province  of  Nova  Scotia,  as  at  that  time  constituted,  showed  a 
lack  of  courtesy  to  the  Engineering  Institute  of  Canada  and  Profes- 
sional Engineers  in  general  and  to  the  Halifax  Branch  in  particular, 
which  is  to  be  deplored  in  a  body  in  their  public  and  responsible  posi- 
tion, and  be  it  further 

Resolved;  that  the  Halifax  Branch  of  the  Engineering  Institute  of 
Canada,  hereby  express  their  deepest  sympathy  to  Mr.  Roland  in 
the  trying  ordeal  through  which  he  has  passed  and  affirm  their  belief 
in  his  personal  and  professional  integrity  and  in  his  capability  as  a 
professional  engineer;  also  that  a  copy  of  this  resolution  be  spread 
on  the  minutes  of  this  meeting  and  be  published  in  "The  Journal". 

In  addition  to  the  foregoing,  it  is  felt  desirable  to  give  publicity 
to  the  extract  below  from  the  speech  of  the  Hon.  H.  H.  Wickwire. 
Minister  of  Highways  for  the  Province  of  Nova  Scotia,  given  before 
the  Nova  Scotia  Legislature  on  Wednesday  May  18th,  1921: — 

Mr.  Wickwire  had  no  apology  to  make  for  Mr.  Roland.  He 
believed  him  to  be  good,  conscientious,  honest  and  competent,  "and 
if  it  were  up  to  me  tomorrow  to  seek  an  engineer,  I  would  hesitate  a 
long  time  before  I  would  pass  him,"  declared  Mr.  Wickwire  with 
very  evident  emotion,  amid  the  loud  applause  of  both  house  and 
galleries. 

The  Secretary  pointed  out  the  desirability  of  an  early  start  on 
a  programme  for  next  year  and  urged  that  every  member  constitute 
himself  a  committee  to  increase  attendance  at  the  meetings  and  to 
enlarge  the  membership  of  the  Branch.  On  motion  the  following 
were  appointed  a  Committee  to  arrange  for  papers: — 

.A.  C  Brown,  Chairman 

J.  B.  Hayes 

C  St.  J.  Wilson 

H.  W.  L.  Doane 

The  report  of  the  scrutineers  showed  the  results  of  the  balloting 

for  officers  for  the  ensuing  year: — 


Chairman, 
Secy.-Treas. 
Exec.  Comm. 


C  E.  W.  Dodwell,  M.E.I.C. 
O.  S.  Cox,  A.M.E.I.C. 
H.  W.  L.  Doane,  A.M.E.I.C. 
F.  R.  Faulkner,  M.E.I.C. 
J.  B.  Hayes,  A.M.E.I.C. 


On  motion  a  cordial  vote  of  thanks  was  tendered  the  retiring 
Secretarj'-Treasurer  by  the  Chairman  and  the  meeting  closed  with  the 
National  .Anthem. 

Meeting  of  Good  Roads  Convention  at  Halifax,  N.S. 

The  annual  meeting  of  the  Good  Roads  Association 
of  Canada  was  held  in  Halifax,  N.S.,  May  10th,  11th 
and  12th.  Every  Province  in  the  Dominion  was  ably 
represented  and  there  were  a  nimiber  of  delegates  from 
the  United  States.  Members  began  arriving  in  the  city 
as  early  as  the  Saturday  preceding  convention  week 
and  every  train  entering  Halifax  after  that  brought 
its    quota.    Members    of   Provincial    Cabinets    and    of 
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Provincial  Legislatures;  members  of  Highway  Boards 
and  Commissions,  Dominion,  Provincial,  City  and 
Municipal  highway  engineers,  including  many  prominent 
members  of  The  Institute,  combined  with  officials  and 
members  of  Provincial  and  National  Good  Roads  Associa- 
tions to  make  a  gathering  peculiarly  National  in  its 
representation  and  of  vital  interest  to  every  citizen 
in  Canada. 

The  Headquarters  of  the  Convention  was  the  Nova 
Scotia  Technical  College  where  registration  began  at 
9.00  a.m.,  Tuesday.  May  10th.  At  10.00  a.m.  the 
Convention  was  formally  opened  by  Dr.  E.M.  Desaulniers, 
the  President,  and  the  delegates  were  welcomed  to  Nova 
Scotia  by  his  Honour,  Lieutenant  Governor  Grant, 
by  the  Hon.  E.  H.  Armstrong,  acting  Premier  of  the 
Province,  and  by  Mayor  Parker  of  Halifax. 

In  all,  six  sessions  were  held  and  the  official  pro- 
gramme below  gives  an  excellent  idea  of  the  scope  and 
nature  of  the  subjects  discussed: — 

Address:  "Federal  Aid — Progress  to  date",  Hon. 
P.  J.  Venoit,  Minister  of  Highways,  Province  of  New 
Brunswick. 

Paper:  "Gravel  Roads",  B.  M.  Hill,  M.E.I.C, 
provincial  highway  engineer,  New  Brunswick. 

Paper:  "How  to  Improve  and  Maintain  Earth, 
Clay  and  Sand  Roads",  Paul  D.  Sargent,  chief  highway 
engineer.  State  of  Maine. 

Paper:  "Bituminous  Treatment  ol  Gravel  and  Sand 
Roads",  Col.  W.  D.  Sohier,  ex  chairman,  Massachusetts 
Highway  Commission. 

Address:  'The  Road  Situation  in  Brittan's  oldest 
Colony",  R.  Gibbs,  Secretary,  Road  Commission,  New- 
foundland. 

Address:  "Some  Phases  of  Federal  Aid",  A.  W. 
Campbell,  M.E.I.C,  commissioner  of  roads,  Dominion 
of  Canada. 

Paper:  "Economical  Methods  of  rebuilding  Gravel 
and  Macadam  Roads",  E.  A.  James,  M.E.I.C,  chief 
engineer,  York  Highway  Commission,  Toronto. 

Paper:  "Right  of  Way  and  Road  Bed  Widths," 
W.  A.  McLean,  M.E.I.C,  Deputy  Minister  of  High- 
ways, Ontario. 

Paper:  "Financing,  Bonding  and  Revenue  for  High- 
ways Construction",  Wm.  Findlay,  business  manager, 
"The  Globe",  Toronto. 

Paper:  "Standardizing  the  QuaHfications  of  High- 
way Engineers  throughout  Canada  and  maintaining 
high  Standards  of  Efficiency".  A.  E.  Foreman,  M.E.I.C, 
consulting  engineer,  Portland  Cement  Association, 
Victoria,  B.C. 

Address:  "Progress  in  Road  Building  on  the  Island 
Province  of  Prince  Edward  Island",  Hon.  C  W.  Crosby, 
Minister  of  Public  Works,  Prince  Edward  Island. 

Address:  "Colonization  Roads",  W.  F.  Fullerton, 
Supt.  of  Colonization  Roads,  Province  of  Ontario. 


Paper:  "How  to  Preserve  a  Macadam  Road", 
A.  P.  Sandles,  Secretary,  National  Crushed  Stone  Associa- 
tion, Columbus,  Ohio. 

Paper:  "Care  and  Handling  of  Modern  Road 
Machinery",  Geo.  Hogarth,  M.E.I.C,  chief  engineer, 
Highways  Department,  Province  of  Ontario. 

Address:  "Good  Roads  developments  in  the  West", 
Hon.  S.  J.  Latta,  Minister  of  Highways,  Saskatchewan. 

Paper:  "Asphaltic  Concrete  Pavements",  Charles 
A.  Mullen,  A.M.E.I.C,  consulting  paving  engineer. 
Director,  Paving  Department,  Milton  Hersey  Co., 
Montreal. 

Paper:  "Highway  Bridges  and  Culverts",  A. 
McGillivery,  A.M.E.I.C,  chairman  Good  Road  Board, 
Province  of  Manitoba. 

Paper:  "Cement  Concrete  Roads",  H.  S.  Van 
Scoyoc,  A.M.E.I.C,  publicity  manager,  Canada  Cement 
Co.,  Montreal. 

Address:  "The  Road  Contractor",  Lucius  Allen, 
M.E.I.C,  consulting  engineer,  Belleville,  Ont. 

Paper:  "Refined  Tar  in  Construction  and  Main- 
tenance", Philip  P.  Sharpies,  Manager,  Tarvia  Dept. 
The  Barret  Co.,  New  York  City. 

Paper:  "Maintenance",  J.  A.  Duchastel,  M.E.I.C, 
Manager,  City  of  Outremont,  Quebec. 

In  addition  to  the  regular  meetings  of  the  Conven- 
tion, the  delegates  were  entertained  by  various  clubs, 
societies  and  organizations.  The  Lieutenant  Governor 
held  a  reception  in  their  honour;  luncheons,  theater 
parties  and  suppers  combined  to  fill  up  their  time.  On 
Friday  May  13th,  the  delegates  entrained  for  a  trip 
through  the  "Land  of  Evangeline"  when  they  were 
the  guests  of  the  Boards  of  Trade  of  Wolfville  and  Kent- 
ville  at  luncheon  followed  by  motor  trips  thi-ough  the 
surrounding  country.  As  one  of  the  delegates  expressed 
it:  "They  call  you  'Bluenoses',  but  your  blood  is  red, 
your  hearts  are  warm  and  your  hospitality  knows  no 
bounds." 


Engineering  Alumni  Association  of  the 
University  of  Toronto 

The  results  of  the  election  of  the  officers  of  the 
Engineering  Alumni  Association  of  the  University  of 
Toronto  have  recently  been  announced  as  follows: 

President,  Walter  J.  Francis,  CE.,  M.E.I.C, 

(acclamation)  ; 

First  Vice-President,  W.  A.  Bucke.  B.A.Sc,  A.M.E.I.C; 

Second  Vice-President,  J.  B.  Challies,  CE.,  M.E.I.C; 

Third  Vice-President,  R.  J.  Marshall,  B.A.Sc.  ; 

Secretary,  C  E.  McDonald,  B.A.Sc,  A.M.E.I.C, 

(acclamation)  ; 

Treasurer,  W.  E.  Douglas,  B.A.,  A.M,E.I.C.; 

Representatives,  H.  G.  Acres,  M.E.,  M.E.I.C;  E.  R. 
Gray,  CE.,  A.M.E.I.C;  F.  W.  Thorold,  B.A.Sc, 
M.E.I.C;    W.  G.  Swan,  C  E.,  M.E.I.C. 
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Preliminary    Notice 

of  ApplicatluiiH  fur  AdmiHHiun  and  for  Tranfer 


19th  May  1921 

Tlio  Hv-laws  now  provitU»  thai  the  Cimiicil  nf  11»'  Instilnte  shall 
a|>pr()V(\  classify  ami  olcct  caiuHilaloM  l<»  iiicinhorHhip  niitl  iTuiiMfor 
froiii  out'  ^raiU'  of  incinltorship  to  a  higher. 

It  is  also  pioviilotl  lliat  tluTc  shall  lie  issued  to  all  coriwrate  nicinhers 
n  list  of  the  now  applicaiit.s  for  atlmission  aiul  for  transfer,  containing 
11  concise  sliitenient  of  the  record  of  each  applicant  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  cliffihiHty  of 
each  candidate,  every  nieniher  is  asked  to  read  carefully  the  list 
siiliinitlcd  liciewith  and  to  report  proMi|)tly  to  Secretary  any  facts 
which  may  atTecl  tf»e  classilicalion  and  election  of  any  of  the  candidates. 
In  cases  wlierc  the  professional  career  of  an  api)licant  is  kn<iwn  to  any 
meinher,  such  nicnilier  is  specially  invited  to  make  a  delinite  recom- 
mendation as  to  the  proper  classiticatioii  of  the  candidate.* 

If  to  your  knitwleiise  facts  exist  which  are  derogatory  to  the  personal 
cputation  of  any  applicant,  slu)uld  he  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
June,  1921. 

Fraser  S.  Keith,  Secretar)\ 

*Thc  professional  requirements  are  as  follows: — 

Every  rnndtdatc  for  election  ns  MEMRKR  must  be  at  least  thirty  years  of  aee. 
RUil  must  hîive  been  ençaçoti  in  some  branch  of  engineering  for  at  leaat  twelve  years, 
whieii  period  may  include  apprenticeship  or  pupilage  in  a  qualitietl  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  everj'  case 
the  candidate  must  have  had  responsible  charge  of  worfc  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  ns  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  ofïîce,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recocnized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory*  and  practice  of  engineering,  and  especially 
in  one  of  the  foUowinc  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical,   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age.  ami  mitst  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  piissed  the  examinations  of  the  first  year  in  such  a  course. 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  t.-IV.  and  VI.). 
Trigonometry.  Alsebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  -ASSOCIATE  shall  be  one  who  by  his  piirsuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ARBUCKLE— JAMES  STEWART,  of  Pictou,  X.S.  Born  at  Pictou.  N'ov. 
10th,  IS92:  Educ.  B.Sc.  (E.E.).  McGill  Univ..  1920;  1911-12-13  (summers),  elect'l 
wiring  of  bldgs.,  Pictou;  With  N.S,  Steel  &  Coal  Co.  as  follows: — 1015  (summer), 
asst.  to  pile  driver  engr.,  19Hi-17  (sun^mers),  asst.  on  constrn.  and  mtce.  of  elect'l 
apparatus,  1917-18.  chief  electrician  of  shipyard,  mtce,  and  constrn.;  1919,  also 
summer  1914,  contractor  for  elect'l  wiring  of  bldgs.,  Pictou.  N.S. 

References:  L.  A.  Herdt,  C.  V.  Christie.  E.  G.  Burr,  E.  Brown.  A.  R.  Roberts. 
D.  H.  McDougall.  A.  Stansficld. 


HARIC  -IIEVUY  .^T   JOIIV.  of  nmrcmont.  Que.  IWn  at  tendon,  Knrlnnd. 

\ov.  :*rd,  1HM(»;  Educ  .  P..lvt«-.hiiir  .-^.h.K.J.  \^tutïuv    '  ■'    ■    '    -'  ■      -          -lint  with 

I'orilriKlur  duriiiK  roimtrn.  of  f'l-ntrtd  l^indini  Rty  idiijimk 

niiichiniTV.  JutiirM  SimprMin  &  .^)iir>,  I^'iidun;  Iuil7  "  -  Bridiftf 

Cii-,   11M)0-I;i,  dftHmuu  ,  ('.PR;   WUi.  re»,  viigr..  <    r  Ji      w.k-i-    -...,,'-.    i'W'i.  rm. 

enter..  C'.P.R.  MnntroHJ  TerniinnU;  1920  to  date,  bldic.  enj^r.  in  rtinmv  of  cunatm., 
C'.P.R.  AnKUH  fc^hops 

Reference»:  J  M.  R.  Fairbairn,  A.  C.  Mackenzie.  J.  E.  Bratty,  J.  W.  Oirock, 
P.  B.  Motley. 

BIRRELt.— AIXAN  LLOVD,  of  Toronto.  Ont.  Born  at  Toronto.  Ont., 
Jan  28th.  IK9,1.  I-Muc.  Rrad.  S.P.S..  Univ.  of  Toronto.  I9I5.  1915.  June-Occ., 
asst.  enifr.  Civic  Transportation  Commit te*-,  Toronto;  1910-17.  aunt  offir*?  enter. 
Toronto  Ifarbour  Comm.,  survcyH  anrl  laiKl.i  dept.;  191H-I9.  on  a'*tivi-  wrvi'-*';  1919 
to  «late  office  mgr.  and  «'nttr.  in  chnrKe  of  design  of  nicch.  I'quipnient  of  bIdKH  for 
Chapman.  Oxicy  and  Bi»)hop, 

References:  F.  B.  Goedikc.  I.  F.  WUUie.  H.  A.  GoUlman.  J.  M.  Oxley.  N.  D. 
Wilson.  J.  Mack. 

BROUSSEAU— LUCIEN,  of  Quebec,  Que.  Born  at  Sorel,  Que.,  March  5th. 
1SS7;  lOfM  (summer)  rodman,  mtce.  of  way,  C  P.R  .  Montreal;  1005  (summer). 
.'^t.  Maurice  Valley  Branch  Con.strn..  C.PR,:  190'i,  rwlman  anrl  dft-^man.  ronstm., 
topog'r.  on  location,  C.  P.R.  ;  1900-1,3.  nitce  of  way  dept..  C  PR..  Montreal  —  1905-10. 
nxlman  and  dftsnian.  1910-12.  transitman.  1912-1.3.  asst.  engr.  or  senior  transitnian; 
191,3-20,  divn.  engr..  mtce,  of  way.  C.N.R.  Levis,  Que.;  June  1920  to  date,  district 
engr.,  mtce.  of  way.  C.N.R..  Quebec, 

References:  C.  B.  Brown,  J.  M.  R.  Fairhairn.  A.  F.  Stewart.  W.  A.  DufT.  F.  B. 
Tapley.  F.  L.  C,  Bond.  H.  T.  Hazen,  I,  E.  Vallée,  A.  A.  Béhingcr.  H.  A.  Paquett*. 

BRUCE— HENRY  WILLIAM  HARVEY,  of  AHanburg,  Ont.  Bom  at  OtUwa. 
Ont,  Feb.  27th.  1S81.  1898-1903.  with  Canada  Atlantic  Ry..  as  rodman.  leveller. 
transitman.  on  survev*i  and  constrn.;  1903.  res.  cner.  C.P.R.  BobcayKeon  to  Burketon 
Kran.h;  1904-0»).  tràn.sitman  T.C.  Ry.;  lOOS,  res.  engr.  C  P.R.  Toron to-Sudbury 
Branch;  1909.  tran«;itman  and  in  charge  of  party.  Hud.«on*s  B.ay  Ry.;  1910.  res.  engr. 
Quebec  Sacuenay  Ry.:  1911-13.  res.  engr.  C.X.R.  Sudbury  Dist.;  1914-18.  on  active 
.service;  191S.  asst.  engr.  St.  LawTcnce  River  Ship  Channel;  1919  to  date  engr.  in 
charge  Section  5.  Welland  Ship  Canal. 

References:  A.  J.  Grant,  V.  W.  Forneret,  E.  T.  Agate,  A.  X.  Molesworth,  G,  A. 
Mountain. 

CAXDLISH— JOHN  BOYD,  of  Niagara  Falls.  Ont.  Born  at  Glasgow.  Scot- 
land, Jan.  29th.  1S94;  Educ,  grammar  school  private  tuition  and  apprenticeship 
with  sanitar>-  eners.,  England.  With  same  firm  as  elec'n  and  foreman;  1915-16  mgr.. 
Candlish  Elec.  Co..  Niagara  Falls;  19 16-1 S.  engr-,  dept.  CG.E.  Co..  Peterboro, 
specializing  on  transformers  and  later  in  charge  of  transformer  dept.;  1918  to  date, 
with  Herbert  Morris  Crane  Co..  first  in  engr.  dept..  and  sales  mgr..  then  in  charge 
of  mech.  and  elec.  desicn;  carried  out  special  work  on  induction  motors  from  original 
design;  at  the  present  time  chief  engr..  same  Co. 

References:  M.  R.  Meldrum.  L.  L.  Gisborne.  R.  P  Johnson.  C.  E.  Sisson.  A.  B. 
Gates.  J.  M.  Morton,  J.  A.  Shaw,  W.  H.  Winterrowd. 

COOKE— NORMAN  MELVILLE,  of  Kingston.  Ont.  Born  at  Kingston.  July 
27th.  1S90:  Educ.,  Final  year  student  Ci\il  Engr'g.,  Queen's  Univ.;  .Summer  192(). 
asst,  to  County  engr.,  Stormont.  Dundas,  Glengarry.  Cornwall.  Ont 

References:  A.  Macpbail.  W.  P.  Wilgar.  W.  L.  Malcolm.  D.  S.  Ellis.  J.  G.  Cameron. 

DUCLOS— LEWIS  MURRAY,  of  Montreal.  Que.  Born  at  Ottawa.  Ont..  June 
22nd.  1890;  Educ,  Engr'g.  cert.,  Acadia  Univ.  1914:  1911-12-13  (summers),  w^ith 
C.P.R.  One  summer  as  rodman  and  insnr.  of  concrete  in  bridge  constrn.;  1917, 
tran^^itman.  C.P.R.;  1917-19.  overseas;  1919  (May-Dec. 1.  in  charge  of  constrn.  of 
wooden  block  oavenient  on  concrete  ba.se:  .\pril  1921)  to  date,  senior  instr'man.. 
asst.    engr's  office,  Montreal  division.  G.T.R 

References:  W.  W.  Benny.  J.  P.  Menard.  W_  Walker.  H.  Luscombe.  A.  S.  Going, 
K  R.  McLennan. 

DUSTAN — ERNEST  BRUCE,  of  Windsor.  Ont.  Born  at  Pictou.  Nova  Scotia. 
Sept.  9th.  1894;  Educ,  B.A.Se  University  of  Toronto.  1920;  1912-13.  Maritime 
Bridge  Co  .  New  Glasgow,  Bridge  shop  and  drawing  office;  July  1920  to  date,  dfts'man 
Canadian  Bridge  Co.,   Walker\ille,  Ont. 

References:  G.  F.  Porter,  S.  E:  McGorman.  G.  V.  Davies,  C.  R.  Young, 
P,  Gillespie. 

FITZPATRICK— EDWARD  M  .  of  Montreal,  Que.  Born  at  .\rmagh.  County 
Armagh,  Ireland,  7th  May,  1889;  Educ.  3  year  course  Armagh  Technical  School 
'trades  and  engineering);  1  vear  Art?.  Royal  University  of  Ireland;  served  punilage 
3  years  to  R.  H.  Dorman.  190.1-12:  1912-14.  Chief  Office  .\sst.  to  R.  H-  Dorm.an. 
and  in  comolete  charge  of  SO  mile?  of  road;  1914.  5  mos  Eagineeriag  Dept..  C-P-R. 
under  J.  M.  R.  Fairbairn;  Aug.  1014  to  Mav  1915.  Montreal  Light,  Heat  &  Power 
Co..  Cedar  Rapids:  1915-lfi  with  the  Can.  In^ersoU  Rand  Co..  Inspector  on  Muni- 
tions: inifi-lO  with  the  (I^.E.F.  in  Fr3n?e  and  Belgium;  1910-23  Drauehtsman.  Maple 
Leaf  Motor  Truck  Co.;  Nov.  1923  to  date.  Draughtsman  with  the  Montreal  Water 
Board. 

References:  W.  B.  McLean.  J.  M.  R.  Fairbairn,  C.  J.  DcsBaillets.  F.  E.  Field. 
F.  Y.  Dorrance,  W.  Matheson,  J.  F.  Brett. 
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HAGUE— KENNINGTON  HENRY  SCOTT,  of  Montreal.  Que.  Born  fit 
Montreal.  Que..  July  12th.  1802.  Edun..  B.Sf.  (E.E.)  MrGill  Univ.  1914.  HH I 
(summer)  with  Tate  Accumulator  Co..  Montreal,  assembling  and  testing  storage 
batteries;  1912  fsummer)  with  Marconi  Wireless  Co..  testing  and  a.s.sisting  instul'n.; 
1913,  Can.  Westinghouse  Co.,  assembling  motor  acces-sories;  lOM-I.'i.  tech.  salesman 
and  asst.  to  mgr.  with  Standard  Underground  Cable  Co.,  Montreal  and  New  York; 
191.5-19,  on  active  service.  At  the  present  time  electrical  engr.  for  A.  A.  Giddings 
&  Co..  Montreal. 

References:  J.  M.  R.  Fairbairn,  A.  E.  Dubuc.  P.  S.  Gregorj-.  J.  C-  Day.  R-  D. 
Sutherland. 

HELBRONNER— PIERRE  MICHEL,  of  Montreal.  Que.  Born  at  Montreal, 
Oct.  22nd.  1876;  Educ.  4  years  pupilase  with  A.  T.  Taylor.  F.R.I.B.A-  Archt'l. 
lectures  McGitl  Univ..  1896-97;  1893-98.  student  and  dftsman..  Taylor  &  Gordon. 
Architects:  1899  to  date  (with  exception  of  1914-19  when  overseas),  with  T.  Pringle 
à  Son  Ltd..  Engrs.  and  Archts.  as  follows:  1899-1907,  dftsman  and  supervising  archt.. 
1907-14,  member  of  firm  and  in  responsible  charge  of  design  and  supervision  of  various 
bldgs.  etc.  and  1919  to  date,  archt.  and  engr.  in  responsible  charge  of  work. 

References:  A.  Pringle,  J.  S.  Costigan,  G.  M.  Wynn.  P.  A.  N.  Seurot.  A.  F.  Byer.<î. 
L.  A.  Herdt,  W.  1.  Bishop. 

HICKEY— AMBROSE  .JOSEPH,  of  East  Wabana.  Nfld-  Born  at  Harbour 
Main,  Nfld..  31st  July.  1899;  Educ.  I.CS.  in  Surveying  and  Mapping  for  6  years 
with  Dominion  Iron  &"Steel  Co.,  Wabana  Mines,  on  Survey  StafT;  3  years  as  Instrument 
man. 

References:  J.  H.  Morley.  S.  C.  Mifflen,  J.  B.  Pétrie.  J.  B.  Gilliatt,  C.  B.  Archibald. 

HOLDER— GEORGE  WILLIAM,  of  Sault  Ste  Marie.  Ont.  Born  at  Ottawa. 
Ont..  June  6th.  1893.  Educ.  1  year  app,  sc  McGill  Univ..  1911-12;  taking  I.CS. 
course  in  civil  eng.  1912-17.  asst,  engr.  D.P.W..  Canada;  1917-18,  asst-  and  res-  engr. 
with  James  Q.  Heyworth.  Sault  Ste  Marie.  Ont.;  1918,  p.t.  Fraser  Brace  Co.;  1919 
(7  mos.)  office  G.  L.  Ramsey,  O.L.S.;  1919  to  date,  surveyor  and  field  engr.  and  asst. 
to  hydraulic  engr-,  Spanish  River  Pulp  and  Paper  Co.,  Sault  Ste  Marie. 

References:  G.  H.  Kohl,  W.  J.  Fuller.  B.  E.  Barnhill.  J.  B.  D'Aeth,  W.  S.  Wilson. 

HUGHES— WILLIAM,  of  Niagara  Falls.  Out.  Born  at  Stockport.  Cheshire, 
England.  June  2nth  1894;  Educ,  I.C.S.  Vocational  Training  Course,  Mech.  dfting. 
Evening  classes;  1912-14.  rodman  and  instr'man.  with  J.  W.  Tyrrell  Co.,  Hamilton; 
1914-19.  overseas;  1920  (Feb. -July),  dftsman,  (July-Oct.)  asst.  to  master  mechanic, 
American  Cyanamid  Co..  Niagara  Falls;  Since  April  1921,  field  dftsman.  H.E.P.C., 
Niagara  Falls. 

References:  J,  W.  Tyrrell,  S.  R.  Frost.  W.  S.  Orr.  A.  C.  D.  Blanchard.  F.  W.  Clark. 

JAMIESON— ROBERT  EDWARDS,  of  Westmount.  Que.  Born  at  Ottawa. 
Ont..  Nov.  5th.  1891;  Educ.  B.Sc.  (Civil),  McGill  Univ..  I9I4:  1908-10.  time  and 
bkpr..  constrn.  of  N.T.C.  Ry.  with  M.  G.  Henniger.  contractor:  1911  (summer), 
transitman.  Quebec  &  Sagueriay  Rly..  location  and  constrn.;  1912  (summer).  C.P.R. 
constrn.;  1913  (summer),  transitman,  mtce.  of  wav.  C.P.R.;  1914  ("season),  transitman, 
magnetometric  and  topographic  survey.  Mines  Branch,  Dom.  Govt.;  1915,  demon- 
strator. Dept.  of  Civil  Engr'g  ,  McGill  Univ.,  and  lecturer.  Prov.  Tech.  School, 
Montreal;  1916  (Jan. -May),  asst.  engr..  design  office.  Halifax  Ocean  Terminals; 
1916-19,  overseas.  Lieut-.  Can.  Siege  Artillerj*;  Summer  1920.  asst.  engr.,  C.P.R., 
on  struct'!  design  of  addition  to  Chateau  Frontenac;  At  present,  lecturer  in  Mathe- 
matics and  Civil  Engr'g.,  McGill  University. 

References:  R.  DeL.  French.  W.  C.  Thomson.  H.  M.  MacKay,  G.  McL.  Pitts. 
H.  M.  Lamb,  D.  W.  Jamieson. 

JEMMETT— DOUGLAS  MILL,  of  Kingston.  Ont.  Born  at  Gananoque,  Ont.. 
Aug.  17th.  1890;  Educ,  M.A.  1911,  B.Sc  1913,  Queen's  Univ.,  completed  requirements 
excepting  Thesis  for  D.Sc.  degree  from  Mass.  Inst,  of  Tech.,  1919-20;  1913-14.  foreman, 
elec.  and  hydraulic  test  dept.,  Canadian  Allis  Chalmers.  Larhine;  1914-18.  overseas. 
Lieut.,  Can.  Engrs..  Wounded  three  times.  Awarded  D.C.M.;  Lecturer.  Queen's 
Univ.,  1917-18,  elect'l  engr'g.,  1918-19  and  summer  session  1919.  elect'l.  engr'g. 
and  math.,  1920-21,  asst.  professor  and  acting  head  of  dept.  of  elect'l.  engrg. 

References:  F.  F.  Miller.  L.  W.  Gill.  A.  Macphail,  W.  P.  Wilgar,  D.  S.  Ellis. 

KIDD— WILLIAM  SIDNEY,  of  Mattawa.  Ont.  Born  at  Burritts  Rapids, 
Ont..  Dec.  12th,  1893;  Educ,  B.ASc  (Honours).  Univ.  of  Toronto.  1920;  1913-14. 
(summers),  dftsman.  chief  areh'ts.  branch,  D.P.W..  Ottawa:  1916-19.  overseas; 
1919  (9  mos.),  dftsman.  D.P.W..  Ottawa;  April  1920  to  date,  dftsman  and  designer 
on  pulp  mill  work  with  Riordon  Co.  Ltd.,  Mattawa,  Ont. 

References:  G.  L.  Freeman,  J.  A.  Beauchemin,  C.  D.  Norton,  R.delaB.  Girouard, 
C.  R.  McCort,  C.  R.  Young.  P.  Gillespie. 

LACOUTURE— JOSEPH  ALFRED,  of  Montreal.  Que.  Born  at  Marlborough, 
Mass.,  Jan.  14th,  1882;  Educ,  Polytechnique,  Montreal.  Armour  Inst,  of  Tech.. 
1900;  1901-05,  2  yrs.  asst..  2  yrs.  chief  dftsman..  La  Cie  Pontbriand  Ltée.;  1905-07, 
chief  dftsman.,  Beauchemin  &  Co.;  1907-09,  stnict'l  work,  Cambria  Steel  Co.;  1909-11, 
engr..  Fore  River  Ship  Co.;  1911-17,  govt,  shipyard.  4  yrs.  as  supervisor  of  works; 
1917-20,  Canadian  Vickers;  Since  March  1921  with  Montreal  Water  Board.  Steel 
Struct* I.  Works. 

References:  J.  C.  DesBaUlets,  F.  Y.  Dorrance.  F.  E.  Field,  J.  F.  Brett,  R.  W. 
Mitchell,  A.  Duperron. 

LAMBERT— WALTER,  of  Montreal,  Que.  Born  at  Warwick,  England. 
Jan.  3lBt,  1884;  Educ,  2  years  West  Ham  Tech.  Inst.,  London.  England.  Ser\'ed 
ap'ticeship  in  ship  drawing  office.  The  Thames  Iron  Works.  London  and  The  London- 
derry Shipbldg.  &  Engr'g.  Co..  Ireland;  2  years,  ship  dftsman..  Armstrong  Whit- 
worth  &  Co.,  Newcastle-on-Tyne;  8  years,  ship  dftsman,  J.  I.  Thornycroft  &  Co.. 
Southampton.  England,  2  years  in  charge  of  foreign  work  designing  office;  4  years, 
mgr.  to  Canadian  office  John  Reid  &  Co.,  Naval  Archt.  &  Marine  Engrs.,  Montreal; 
2H  years,  naval  archt.  &  asst.  director  of  shipbldg.  to  the  Imperial  Munitions  Board, 
Ottawa;  1^  years  and  at  present  in  business  for  self  as  consltg.  naval  archt. 

References:  P.  L.  Pratley,  E.  A.  Forward.  S.  L.  deCarteret,  StO.  J.  Boswell. 
G.  E.  NewUl,  R,  W.  Leonard.  A.  Welch,  H.  M.  Belfour,  H.  S.  Da™on. 


LANCTOT— THEO,  of  Hull.  Que.  Born  at  Montreal,  Que.  Aug.  I.Mh,  1884; 
PMuc,  C.E,  Ecole  Poly.  (Laval)  June  1908.  JO  yrs.  in  munie  engr'g.  City  of  Montreal; 
2  yrs.  engr.  with  J.  E.  Vanier,  Montreal;  1  year  supl'g.  engr.  Can.  Highway  Eng.  Ltd. 
At  present  time  City  Engr.,  Hull,  Que. 

References:  G.  G.  Gale,  J.  E.  Vanier.  F.  C.  Labcrge,  G.  R.  MacLeod.  S.  J.  Fortin, 
LT.   P.  Boucher. 

LANG— JOHN  LEIPER,  of  Sault  Ste  Marie,  Ont.  Born  at  Hyde,  England. 
Aug.  18th.  1884;  Educ.  B.A.Sc,  Univ.  of  Toronto,  1907.  D.L.S..  O.L.S-;  190S  to 
date  (with  exception  of  1916-19  when  overseas)  in  private  practice.  1908-09,  Lang 
&  Keys.  1910,  Lang  Keys  &  Ross  and  1010  to  date  Lang  &  Ross.  (1911  to  present 
time.  diat.  engr.,  Northern  Development  Branch.) 

References:  R.  S.  McCorraick.  T.  R.  Loudon.  P.  Gillespie.  C  H.  Rogers,  G.  F. 
Horsey,   E.   L.   Cousins. 

L  ATT  A— WILLIAM,  of  Lachine,  Que.  Born  at  Edinburgh.  Scotland.  Aug. 
25th.  1884;  Educ.  Dumbarton  School  of  Science  and  Art. .Glasgow  andWest  of  Scotland 
Tech.  Coll.;  1899-1905,  ap'ticeship.  civil  engr'g  dept.  and  phys.  testing  lab-,  Wni. 
Denny  &  Bros.,  Leven  Shipyard.-».  Dumbarton;  1905  (May-Sept.),  works  engr., 
Argyll  Motors  Ltd..  Alexandria,  Scot.;  1905  06.  drawing  office,  nitrate  plant  dept., 
Mechan  &  Sons,  Scotstown,  Scot.;  1906-07,  detailer.  Dominion  Bridge  Co.,  Lachine; 
1908-09.  asst.  to  T.  Ditchburn,  C.E..  Dumbarton.  Scot.;  1909-11.  dftsman..  Brown 
Machine  Co..  New  Glasgow,  N.S  and  Cleveland  Bridge  Co  .  Montreal;  1911-13.  checker 
and  squad  boss.  Canada  Foundiy  Co..  Toronto:  1913-14.  checker.  National  Bridge 
Co.,  Montreal;  1914-15,  charge  hand  CD.O.).  Sir  Wm.  Arrol  <fe  Co.,  (j!a.sgow,  Scotland, 
also  Oct.  1919  to  Sept.  1920;  1915-19,  charge  of  civil  engr'g.  dept.  and  phys.  testing 
laboratory,  Wm.  Denny  &  Bros.,  Leven  Shipyard.  Dumbarton;  At  present,  checker. 
Dominion  Bridge  Co.,  Lachine. 

References:  W.  C.  Thomson.  F.  P.  Shearwood,  A.  Peden,  D.  C.  Tennant,  K.  K. 

Pearce. 

LUMBERS— WILLIAM  COOPER,  of  Toronto.  Ont.  Born  at  Toronto,  Ont.. 
Mar.  5th,  1877;  Educ.  Grad.  S.P.S.,  Univ.  of  Toronto.  1901.  1901.  dftsman.  and 
machine  work,  Ballantyne  &  Co.,  Preston,  Ont.;  1902-03.  dftsman.,  CP.R.  Toronto; 
1904-08,  instr'man.  for  City  Engr.,  Calgary,  and  dftsman.  and  instr'man.  for  div. 
engr.  C.P.R.,  Calgary;  1912-16,  dftsman  and  instr'man.  for  Frank  Barber.  Toronto; 
1916:  inspection  on  mimitions;  1917  to  date  asst.  engr..  Barber,  Wynne-Roberts 
and  Seymour. 

References:  F.  P.  Adams.  N.  E.  Brooks,  G.  G.  Powell.  F.  W.  Thorold.  A.  P. 
Walker.  R.  O.  Wynne-Roberts. 

MARTIN— JOHN  LAWRENCE  TASSIE.  of  Montreal,  Que.  Born  at  Montreal. 
Aug.  11th.  1893:  Educ.  B.Sc.  (M.E.).  McGill  Univ.  1914;  1914-15,  dftsman.  Cedar 
Rapids  Mfg.  &  Power  Co.;  1915-17.  dftsman.  Shawinigan  Water  &.  Power  Co.;  19!7- 
19.  asst.  engr.  with  above  company;  1919  to  date.  asst.  engr..  Shawinigan  Engineering 
Co.,  Montreal. 

References:  J.  C.  Smith,  F.  T.  Kealin.  S.  Svenningson,  G.  K.  McDougall,  E. 

Brown. 

McCOY,  LOUIS  EDWIN,  of  Montreal,  Que.  Born  at  Portland.  Oregon, 
U.S.A.,  June  ISth.  1885;  Educ.  B.S.  in  E.E..  Univ.  of  Oregon.  1911;  1911-12,  elec- 
trical install'n.,  Portland  Rly.  Light  &  Power  Co..  and  April  to  Oct.  1912,  operating 
and  mtce.  work  for  same  company;  1912-17.  power  house  supt.,  Alaska  Treadwell 
Gold  Mining  Co.,  Treadwell,  Alaska;  1917-19,  chief  electr'n..  Alaska  Electric  Light 

6  Power  Co..  Juncan,  Alaska;  Aug.  1920  to  date,  engr-  dftsman,  Shawinigan  Engr'g. 
Co.  Ltd.,  Montreal. 

References:  J.  C.  Smith,  F.  E.  Aralie,  F.  T.  Kaelin,  S.  Svenningson,  J.  Morse. 

McCRADY— LOUIS  de  BERNIERE.  of  Montreal,  Que.  Born  at  Charleston. 
S.C..  U.S.A.,  Nov.  26th,  1885;  Educ.  B.S.  in  C.E..  Clemson  College,  1909;  private 
study  naval  arch'ture  &  Marine  engr'g.;  1  summer,  mach.  shop.  Valk  &  Murdock's 
Iron  Works.  Charleston.  S.C;  1909  with  city  engr.  Charleston  &  later  Bethalem  Steel 
Co's  Shipyard,  Wilmington,  Del.;  1909-10,  dftsman  in  engr'g-  dept..  duPont  Powder 
Co..  Wilmington,  Del.;  1910  (Mar-July),  asst.  res.  engr.,  at  above  company's  plant 
at  Barksdale,  Wis.;  1910-11,  res.  engr.  in  charge  of  engr'g.  and  constrn.  of  above 
plant;  April  1911  sent  to  Canada  by  du  Pont  Company  to  renovate,  install  modern 
equipment  etc.  for  plants  purchased  by  Canadian  Explosives  Ltd.  1913  appointed 
asst.  chief  engr.  of  this  company  and  from  1918  to  date  chief  engineer. 

References:  A.  B.  McEwen,  D.  Bremner,  G.  R-  MacLeod,  J.  A.  Shaw,  E.  G.  M. 
Cape.  J.  T.  Farmer,  M.  D.  Barclay. 

McCRORY— JAMES  ALEXANDER,  of  Montreal.  Que  Born  at  Pittsburg, 
Pa.,  U.S.A..  Dec  5th,  1880;  Educ,  B.S..  Penna.  State  College,  1907;  1907-08.  mech. 
dftsman.  (Crucible  Steel  Co.  of  America;  1908-10.  mech.  dftsman..  Bureau  of  Filtration, 
Pittsburg,  Pa.;  1910-16.  designer.  Trussed  Concrete  Steel  Co.  of  Canada;  1916-19, 
asst.  engr..  Shawinigan  Water  &  Power  Co.;  1919  to  date,  office  engr.,  Shawinigan 
Engineering  Co.,  Montreal. 

References:  J.  C.  Smith,  F.  T.  Kaelin,  S.  Svenningson.  F.  E.  Field,  G.  K.  Mc- 
Dougall. 

McDOUGALL— CECIL  BURDETTE,  of  Caledonia.  N.S.  Born  at  Osborne. 
N.S.,  Aug.  7th.  1882.  Educ,  High  Sch.  and  I.C.S.  course  ry.  eng.  1903-12,  with 
Davison  Lumber  Co.  Ltd..  Bridpewater.  N.S.,  2  >ts.  as  rodman  and  instr'man.  and 

7  yrs.  res.  engr.  in  charge  of  railway  location,  constrn.  and  mtce.  Springfield  Ry.; 
1912  (6  mos.)  C.N.O.  div.  dftsman.;  1912-17,  res.  engr.  on  constrn.  I.C.R.,  Dartmouth- 
Deans  Br.;  1917-19,  on  active  ser^'ice  (Capt.  tech.  officer  in  charge  of  workshops 
C.F.C.);  1920  (9  mos.),  res.  engr.  Davison  Lumber  &  Mfg.  Co.;  At  the  present  time 
res.  engr.  N.S.  Wood  Pulp  and  Paper  Co.  Ltd. 

References:  W.  A.  Hendry,  L.  H.  Wheaton.  J.  L.  Allan.  P.  B.  Duff,  F.  W.  Forbes, 
A.  L.  McDougall. 
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MIM.KU— KBKN  rAHI.YI.K.  of  Toronto.  Onl  lt,.rn  nl  Mnntrral.  Mi»r 
InI.  INNI);  I\MM1  to  <liitr  uitit  T  Prihuli*  A  Hoiix.  Iliium  .  Mniilroiil  im  fnllnw»:  lti(M\-<H). 
up'tint  iV  •KlNinitti.  MMKi-IO,  rvn  timp'r.  mi  IiMkk  in  'rntniilo,  HMO-I?,  ni>  iimp'r 
itiiil  in  Ititiitl  iillit-r.  Muiilrnil.  \\*\'J.  i>|MMii-tl  liritinti  (illk<'i>  tii  riirittilo  iiihI  from  IUI2 
to  dtttt<  niiir  in  cliuiiii*  of  Coninlo  ollii-n,  l{i*H|iunHilili<  Tor  diwign  nnil  nuprrviiiton 
of  iiuinrrnuH  liuililinitn. 

UrfrrrniMii:  U.  J.  Kullrr.  K,  II.  IWk.  G  K.  Kvium.  \V.  W.  Ciinn,  Â  I'riiiKlc. 
.1.  S.  (\wtiuitn,  (i.  M.  Wynii. 

Ni:Wi:i,I,  .l()SK!MI  PKITrS.  of  Montmil.  ()«p  Horn  nt  Portland.  On-Hon. 
Miiy  110),  INtUl;  Ktliio..  C'.i:.  C'ouw  M.I  T  ,  1HM-S7.  1KN7  with  Cinrinimli  Sotittii-rti 
Ity.,  UN  tlftMninit  luiil  iimlr'num  on  ronittrn.,  Port  Tnwimfntl  Soittlirrn  Hy  Co,;  |NU;i-ll7. 
itHMt.  rnur  luui  liitiT  iliv.  ciiKr.  i/r  lutrc.  im  ronslrn,  rrlnnition  unit  liiyiuK  ont  Npinil 
(Mirvpjt;  H107  to  \\ntv,  in  privnlc  prartico.  iiniontt  olln-r  woiltH  ilr.tiuniil  nnd  built 
lO.dOO  ruTi'  irriK'ii.  projrrt  in  rrntrul  Ort'umi.  ruiml,  cngr..  Oregon  Public  Service 
Ciitn..  ronwl  rnur,,  (UMK)  ih-pt  nf  itlyn.  luul  ( 'iiiiuIh  ( ',  N,  U,  Arbilnition;  nt  thr  pnwiit 
time  ronitl,  rnur  .  di-pl,  of   Uly«.  and  C'uiudM  in  (I'lMt.  Arbitration.  (M.A.o.C  10.) 

Ki«f.'rrnro«;  U.  A.  C.  Hcnrv.  .1.  G.  Sullivnn.  V  I.  Smiirt.  F.  W,  Cooper.  M.  A. 
FuIlinKton,  V.  V.  Moffutt,  G.  ll.  ForgEuaon. 

OATT.KV— HENRY  mGKI.OW.  of  Now  York.  NY.  Born  fit  Uocliestor. 
N.Y.,  Sont.  Sth.  187(1;  Kduc.  li.S..  Vornuwit.  Jnnp  I<»(M>;  HUM)  to  litlO  Amor,  Loro- 
motivo  Co.,  on  I.oroniotivp  Divsittn  TcitinR  and  }tc.>*i'iin'Ii:  I'.UO  to  dato  willi  tlit; 
Snporhrator  Co.  in  rosponsible  charno  of  UosiRn  of  Suporlioutors;  in  diroot  ohnrKO 
of  Sunorlu'ator  Di^sinn  for  Antor.  Lononiotive  Co.  and  SupiThontor  Co.  for  15  yoara; 
Vici'-rroMitiiMit  Snporhcntor  Co. 

UofiTonooa:  Win.  II.  Wintorrowd,  \Vm.  F.  Drysdalc,  H.  II.  Vaufthan,  A.  C. 
Loudon,  Chos.  M.  McKcrgow. 


OMMANNKY— C.EOFFUKY  GREAM.  of  Montreal.  Que.  Born  in  EnRland. 
Deo.  9th.  1S79:  Educ.  EnRr'n,  FnouUy,  KiuK's  ColloRe,  l^ondon,  Eneland  Passed 
oxam.  for  As-soc,  Monibor.  Inst.  Civil  KnRrs..  1899.  Klertod  A.M.I.C.E.,  1905, 
AI.I.C.E.,  1914:  1902-l)(').  harbour  works  in  lOiiRland.  Covlon.  SinRapore  and  West 
Coast  Africa;  190G-09.  survey,  hurbour,  riy.  and  gcncnilengrV.  work,  C.P.R.:  1909-11, 
in  oharKO  of  constrn.  of  all  narbour  and  wharf  work  connected  with  Porf  MeNieoll 
Great  Lakes  Terminal  for  C.P.R.:  1911-12,  in  charKO  of  survey  and  exploration  work, 
Vaneouver  Island,  CP.R.;  1912-15.  special  engr.  to  the  Prt'.-sideiit.  C.P.R.  (Official 
appointment — 19MV  1915-19.  overseas.  Lieut,  and  Major.  Royal  KuRrs.;  At  present 
investigation  engr.,  Dept.  Colonization  &  Development,  C.P.R. 

References:  J.  M.  R.  Fairbairn,  J.  S.  Dennis,  P.  B.  Motley.  D.  Ilillman.  F.  W. 
Cowie,  J.  W.  Orrock,  M.  J.  Butler,  A.  D.  Swan,  J.  E.  Armstrong. 


PATTERSON— ALEXANDER  ERNEST,  of  LonRueuil.  Que.  Born  at 
Montreal,  Que..  Feb.  20th.  ISSS;  Educ,  B.Sc.  McGill  Univ..  1915.  2  seasons  asst- 
engr.  on  roads,  town  of  I^ongueuil;  1  season  Quebec  Streams  Comm.  on  hydrogr. 
surveys;  1  season  in  charge  of  party  for  Chicoutimi  Pulp  Co.  on  hydrogr.  surveys; 
1918  to  date.  NL  and  S.  0.  Ry.  in  charge  of  mtce.  structures  and  buildings. 

References:  H.  M.  MacKay.  E.  Brown,  0.  Lefebvre.  R.  DeL.  French.  H.  A. 
Gibeau. 

PEARSON— GRANT  PRICE,  of  Clandeboye.  Man.  Born  at  Schomberg, 
Ont..  Mav  15th.  1894;  Educ.,  B..\.Sc..  Toronto.  1918.  al-^o  Preliminarv  D.L.S.  1915; 
1915-16.  Rodman  and  Draughtsman  with  J.  W.  Tyrrell.  C.E,;  1918".  D.L.S.  Asst. 
on  Municipal  Observation  Work;  1918-19,  Asst.  Engr.  Dominion  Water  Power  Branch; 
1920.  -4  mos..  Asst.  to  Municipal  Engineer.  Municipality  of  Springfield;  Oct.  1920 
to  date,  Municipal  Engr.,  Municipality  of  St  Andrews. 

References:  C.  H.  Attwood.  ^L  C.  Hendrj-,  M.  A.  Lyons,  Peter  Gillespie,  W.  H. 
Hunt,  J.  W,  Tyrrell. 

RALEY— CHARLES,  of  Lethbridge.  Alta.  Born  at  Barnsley.  Yorkshire. 
England,  Oct.  I4th,  1860;  Educ.,  Wesley  Coll..  Sheffield.  1875-76,  and  articled  pupil 
to  Taylor  &  Senior,  Archs.  &  Civil  Engrs.,  Barnsley,  England.  lSSl-82,  in  charge 
of  sew'age  filtration  works.  Worsbro,  Yorks;  1882-83.  on  the  enlargement  of  Wortley 
Water  Works;  1SS4.  sub-division  work  in  Sask.  under  H.  Stevens;  1885-86.  non- 
professional work:  1886-99,  dfting  in  Ottawa;  1900-12,  ch.  dftsman  and  office  engr.. 
Alberta  Rly.  &  Irrig.  Co.;  1912  to  date,  office  engr.,  Dept.  of  Natural  Resources, 
C.P.R.     (Member  A.P.E.  Alta.     Fellow  Arch.  I.C.) 

References:  S.  G.  Porter.  A.  S.  Dawson,  H.  B.  Muckleston,  G.  G.  Anderson, 
C.  A.  Magrath.  C.  M.  Arnold.  B.  Ripley,  H.  W.  Meech. 

REED— HARRY  ROLAND,  of  Parrv  Sound.  Ont.  Born  at  Markham.  Ont.. 
Feb.  16th.  .1892;  Educ..  B.A.Sc.  University  of  Toronto  1920;  Since  1913-15.  mtce. 
work  H.E.P.C.  on  high  tension;  June  1920  to  date  supt.,  power  plant.  Parry  Sound, 
Ont. 

References:  E.  A.  James,  T.  Louden. 

ROBERTS— ALEXANDER.  Jr..  of  Peterborough.  Ont.  Born  at  Dunbarton, 
Scotland.  July  2.'}th.  1891.  Educ..  Dunbarton  Burgh  Acad..  Morrison  Acad.  COieflf). 
Engr'g  certs,  from  Dunbarton  Sch.  of  Science  and  Art.  1910-14.  apprenticed  mech. 
engr.  Paul  &  Co.  Ltd.,  Dunbarton;  1914-19.  on  active  service,  part  of  time  as  work- 
shop officer;  1919-20,  dftsman.  with  W.  Denny  Bros.,  Ltd.,  shipblders.  and  engrs., 
Dunbarton.  At  the  present  time  designer  and  dftsman.  with  Wm.  Hamilton  Co. 
Ltd..  Peterborough,  Ont. 

References:  R.  B.  Rogers.  P.  P.  Westbye.  R.  H.  Parsons.  W.  G.  Mann,  G.  R. 
Langley. 


HOOT— UEItTWKI.L   r 

V  HA  ,  Mny  22nd.  I»7<'.:  I  ■ 

pniMT  iioll  innrhinrry      -i 

(%>  .  .Nimhuii,  N.ll.     CiiM"         ' 

Huih    the   fiietory    of    th<*   .-^l»  rLi....k.     M:.>liu..f^    ('.,     I  t.J 

addition  lo  iiiuiii>       AUo  'li-ntitiH-*!  M-vi-rid  n«w  inn<-hin»i  fur  td 

itn-  iimliilUsl  in  nearly  tdl  pulp  rnilU  In  f'aniidti.  Iitf.  iiii/  K 

eotinei-led    with    miinr.     Jan.    I9IH    foriiKtl    > 

Co.  Ltd..  Montréal,  iim  fORf.  of  I  h<'  pulp  Al  iui)» 

and  huvinit  hail  charRr  of  ileMiiiniiiR  tteviTtil  f  .' 


of    W.^tfTM.nnf,    Qii.        B.<rn    .•!    W.-H,f,.yA.-,    M»- 


.lulp  itiduntry  whirh 
1  rhurRi''  of  nil  chRr  g  w(/rk 
ilh  Hydraulii-  Nfachirtrrv 
11,  iKritiR  diri*<-tly  r(«|>oniiibbj 


Hefereneiw:  J.  J    O'Hullivan.  U.  8.  Fersiurm,  G,  F.  Hardy.  J.  H   Coaticftn.  J    A. 
Vw,  G.   D.   MacKinnon.  Iv  A.  Jamioftiin.  T.   L.  CroMlfy,  M.  A.  Harnmett. 
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KOSTROV  -JOHN  ROBERT,  of  I-f.ndon.  Ont  Born  at  Hl/K-kport,  EnaUnd. 
Dec.  l.'ith.  ISti7;  Educ  ,  Manch«*tor  Tfch,  Coll.  Privato  tuition  in  Enicr'u  ;  IHH3-88, 
d<>.>iRniiiK,  eMtiiriatinic,  dftiiiR  and  MUrveyjnR  etc.  rjn  variouii  worlu  for  I^'indon  Jc 
North  Western  Illy.;  1897-100.'),  a*4Bt.  nnijr.  on  many  larRe  enjjr'R.  workn  for  al>ove 
c<jmpany;  lOO-VlO.  aMiit.  i-ngr,.  Now  Stallbridge  Drn-k.  (iamton.  Liverpool  iirtd  rJrc<|Ring 
iliTp  water  channel  in  bed  of  Uiver  Merwy;  1910-11,  anwt.  eriRr  ,  .N'rirth  l,oridon 
Rly.  (EnRland);  1915  to  date,  utmt.  engr.  on  0[>eciul  workji  to  II.  A.  Brazier.  City 
B^igr.,  London,  Ont. 

References:  H.  A.  Brazier,  H.  8.  Philipn.  W.  E.  Stephen».  E.  I.  Leonard,  R.  R. 
Knight,  N.  L.  Cronby. 

SANGER— JOHN  WILLIAM,  of  Point  du  Bois.  Man.  Born  al  Brijttol.  England. 
Dec.  19th,  I88t>;  Educ,  Faraday  Houho  EngineerinR  CoHego.  Ix;ndon.  England. 
5  yrs.  di.'<t.  supt.  Midland  Eleetric  Power  Co.,  England;  1  yr.  City  I..ight  and  Power 
Dept.  Wpg  ,  engineering  ofHcc:  1  yr..  1912-13,  ."^upt.  of  distribution  City  Light  and 
Power  Dept-,  Wpg.;  19I.'1-I5.  engr.,  Wpg.  di«t.  ofliee,  for  Siemens  Co.  of  Canada, 
Ltd.;  1915  to  date,  supt.  power  house.  City  Light  and  Power  Dept..  Wpg. 

References:  E.  V.  Caton.  W.  M.  Scott,  J.  M.  Leamy,  G.  L.  Guy,  J.  A.  DougUa. 
R.  S.  Lea.  J.  G.  Glassco.  J.  Rocchetti. 

SCOTNEY  GEORGF^LOUIS  S..  of  Kandoops.  B  C.  Born  at  Calcutta. 
19th  Feb.,  1881;  Educ.  Private  tuition  and  Battersea  Polytechnic  Science  School 
1896;  I.C.S.  Course  Surveying  and  Levelling;  1900-12.  irrigation  practice  in  British 
Columbia;  discharged  from  Army  in  1910;  I91ti-I7  on  technical  construction  of 
airships  with  Armstrong  Whit  worth  Co.,  (England);  6  moe.  aeroplane  work  for 
British  Government;  at  the  present  time  Asst.  Engr.  with  Dom.  Water  Power  Branch 
at  Kamloops. 

References:  R.  G   Swan,  C  G.  Cline,  A.  M.  Phillips.  C.  E.  Webb.  E.  C.  Thrupp. 

SCOVIL— STUART  SOUTHMAYD.  of  Ottawa.  Ont.  Born  at  Kenora.  Ont. 
May  17th.  1886;  Educ.,  B.Sc.  (Honours).  Queen's  Univ.,  1912;  1908  (summer).  Alta. 
Govt.  Road  Surveys;  1910  (summer),  assembly  dept..  Canadian  Westinghouse. 
Hamilton;  April  1912,  asst.  engr..  Man.  Hydrographie  Survey.  Dept.  of  the  Interior, 
Winnipeg;  1913.  asst.  chief  engr.,  Manitoba  Hydrographie  Sur^'ey;  1914-19.  chief  engr. 
to  the  Lake  of  the  Woods  Technical  Board,  Dept.  of  External  Affairs.  Ottawa;  1920 
to  date.  engr.  to  Lake  of  the  Woods  Control  Board  on  regulation  of  Lake  of  the  Woods 
and  senior  asst.  engr.  Dominion  Water  Power  Branch,  Ottawa. 

References:  J.  B.  Challies,  J.  T.  Johnston.  W.  J.  Stewart.  H.  G.  Acres,  S.  J. 
Chapleau,  L.  W.  Gill. 

SEGRE— BERESFORD  HENRY,  of  Toronto.  Ont.  Born  at  Savannala  Mar, 
Jamaica.  B.WM..  Feb.  19th.  1886;  Educ.  B.A.Sc,  Univ.  of  Toronto.  1912,  D.L.S.; 
1907  to  date  with  Dom.  Lands  Surveys,  in  different  capacities  and  since  1912  chief 
of  party.     Was  on  active  service,  Lieut.,  R.E. 

References:  P.  Gillespie.  G.  H.  Ferguson.  E.  P.  Bowman,  G.  C.  Cowper.  A.  L. 
Gumming,  G.  H.  Herriot,  W.  D.  Walcott,  T.  V.  McCarthy. 

SEY^MOUR— WILLIAM,  of  Sault  Ste  Marie.  Ont.  Born  at  Marshall.  Michigan, 
U.S.A.,  Oct.  14th,  1881;  Educ,  B.S.  Univ.  of  Michigan,  1904.  1904-11,  with  Grand 
Rapids  Gas  Light  Co.,  Grand  Rapids,  Mich.,  and  for  the  last  four  years  supt.  of 
manufacture;  1911-16,  witTi  Algoma  Steel  Corp.,  as  foreman,  asst.  supt.  and  later 
supt.;  1916-17.  operating  supt.  H.  Koppers  Co..  Pittsburgh,  Pa.;  1917-18,  with 
Bethlehem  Steel  Co.,  Bethlehem,  Pa.  as  asst.  supt  coke  ovens;  1918  to  date,  supt. 
coke  ovens  Algoma  Steel  Corp. 

References:  B.  E.  Barnhill,  F.  M.  Perrj-,  W.  F.  McFaul,  N.  Somers,  L.  R.  Brown. 

SHENSTONE— FREDERICK  ROBERT,  of  Bamfield,  B.C.  Born  at  Calgary, 
Ireland.  April  10th.  ISSS;  Educ.  Bach,  of  Engr'g.,  Univ.  of  Ireland,  1910;  1909-10. 
asst.  to  P.  J.  Prendergast,  A. M.I. C.E. .  countv  surveyor,  Galway:  1910-11,  asst.  and 
1911-12.  chief  asst.  to  P  H.  McCarthv,  CE.,  AI. I.C.E.,  Dublin;  1912  (4  mos.).  rodman. 
C.P.R.  constrn.;  1912  fJuly-Dec).  topog'r.  and  leveller,  Dept.  of  the  Interior;  1913-16, 
hydrographie  engr.,  irrig.  office.  Dept.  of  the  Interior.  Calgary;  June  1920  inspr.  for 
D.P.W.  Canada.  Repairs  to  Bamfield  wharf;  At  present  ranching.  (Obliged  to 
temp,  leave  ci\àl  engr'g.  in  1916  owing  to  breakdown  in  health.) 

References:  F.  H.  Peters.  P.  M.  Sauder,  T.  M.  Montague,  W.  H.  Greene.  H.  R. 
Carscallen.  G.  R.  Elliott.  P.  J.  Jennings. 

STALFORD— VICTOR  KENNEDY,  of  Hamilton.  Ont.  Born  at  Toronto. 
Ont.,  Aug.  20th,  1889;  Educ,  I.C.S.  elec.  engr'g.  diploma.  Served  ap*t:ceship  as 
electric  wireman;  1908-10.  operating  engr..  steam  elec.  power  plant;  1910-14,  plant 
elect'l.  engr..  Canadian  Westinghouse,  Hamilton;  1914-15.  chief  elecfl.  inspr..  City 
of  Hamilton  and  from  1915-19.  chief  elect'l.  dist.  inspr.  under  H.E.P.C.;  1919  to 
date,   private  practice  as  consltg.  and  supervising  elect'l.   engr.,   Hamilton. 

References:  P.  M.  Smith.  E.  R.  Gray,  E.  H.  Darling.  J.  A.  McFarlane,  H.  B. 
Dwight,  A.  R.  Macpherson.  R.  L.  Latham,  W.  F.  McLaren,  J.  Erskine. 


388 


JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


STEPHENSON— JOHN,  of  Sydney  Mines,  N.S.  Born  at  Skelmcrsdnlc. 
Lancashire.  England,  Feb.  20th,  1889;  Educ,  1st  year  mech.  enRr'g,.  Wigan  Mining 
and  Tech.  Coll..  Wigan,  England.  4  years  even.  tech.  schools,  Prov.  of  N.S.;  1907-00. 
rid.  constrn..  concrete  work  etc.  for  various  companiea  in  Canada  and  U.S.;  1911-14, 
dftsman.  for  N.S.  Steel  &  Coal  Co.  Ltd..  Sydney  Minos:  1914-15.  foreman,  heat 
treating  dept..  shell  plant.  N.S.  Steel  &  Coal  Co.  Ltd.,  Sydney  Mines;  1915-19, 
dftsman.  for  above  company:  1919  (Jan. -Nov.),  dftsman,  Halifax  Shipyards  Ltd.; 
1919-20,  dftsman,  Algoraa  Stool  Corpn..  Sault  Ste  Marie:  April  1920  to  date,  designer. 
Nova  Scotia  Steel  &  Coal  Co.  (Instructor  for  Dept.  Tech.  Education,  Nova  Scotia, 
1918-19,  prep,  maths..  1920-21.  mech.  drawing.) 

References:  D.  H.  McDougnll,  G.  D.  Macdougal),  T.  J.  Brown.  W.  Rodger, 
n.  E.  Barnhill,  A.  W.  Sinnamon. 

STOTT— JOSEPH  DUNCAN,  of  Laehine,  Que.  Born  at  Lymm.  Cheshire. 
England.  Feb.  14th,  1892;  Educ,  Tech.  Coll.  Paisley.  Scot.:  1907-09.  ap'tireship 
with  The  Wolseley  Tool  &  Motor  Car  Co.  Ltd.,  Burmingham:  Nov.  1912.  shops 
and  drawing  office,  Bow  McLachlan  &  Co.  Ltd.,  Paisley;  1912-14.  asst.  engr.  in 
charge  of  outside  mill  repairs,  llealey  Bros.,  Manchester,  England;  19l4-lfi,  in  charge 
of  section  of  shops,  The  Fairfield  ShiphMg.  &  Engr'g.  Co.  Ltd.,  Glasgow;  1910-18. 
on  design  of  cranesandliftinggear.  H.  Morris  Ltd.,  Loughborough,  England;  1918-19. 
layout  and  erection  of  oil  plant.  Ardol  Ltd..  Selby.  England;  1919-20.  on  design  of 
cranes  etc.,  with  J.  M.  Henderson  &  Co.,  Aberdeen,  and  Armstrong  &  Main  Ltd., 
Glasgow;  At  present  on  design  of  cranes  etc.,  with  the  Dominion  Bridge  Co.,  Laehine. 

References:  J.  T.  Farmer,  F.  Newell.  R.  H.  Findlay,  T.  A.  Chubb.  K.  O.  Whyte. 

THOMPSON— GEORGE  HARRY,  of  Calgary.  Alta.  Born  at  Oxford.  Nova 
Scotia.  May  11th,  1890;  Educ..  B.Sc.  in  E.E.  McGill  University.  1913;  1907-09. 
on  r>'.  constrn.  and  hydro  elee.  work;  1909-1,3,  (summers)  std.  apprentice  Can.  West- 
inghouse  Co.,  Hamilton;  1913-16,  erecting  engr.  on  clcc.  and  steam  equip.  Can. 
Westinghouse  Co.-  Alta.;  1916-19.  on  active  service  in  France;  1919  to  date,  sales  engr., 
Can.  Westinghouse  Co..  Alta;  (office  in  Calgary.) 

References:  F.  K.  Beach,  F.  E.  Emery,  R.  MacKay,  V.  A.  Newhall,  R.  S. 
Trowsdale.  G.  H.  Whyte. 

TOBL\S— GEORGE  ALEXANDER,  of  Niagara  Falls.  Ont-  Born  at  Hamilton. 
Ont.  Oct.  26ih.  1893.  Educ.  B.Sc.  (Hons.)  Queen's  Univ.  1918.  1910-11.  dftsman. 
Can.  Westinghouse  Co.;  1911-14,  dftsman.  Hamilton  Bridge  Wks.  Co.  ;  summer 
1915-16.  with  Can.  Copper  Co.,  Copper  Cliff,  Ont.,  surveying  and  dfting;  1917. 
Dominion  Bridge  Co.,  checker  on  structural  steel  details;  1917-19.  with  C.E.F.. 
Lieut,  in  Can.  Engrs.  :  1919-20-  with  Dominion  Bridge  Co..  checker  on  structural 
steel  details;  1920-Api.  1921,  asst.  plant  engr.  Dominion  Engineering  Wks.  and 
Dominion  Bridge  Co  .  in  charge  of  office  work  and  preparation  of  plant  and  e.stimates 
and  design  of  equipment.  At  the  present  time  with  Hydro-Elec  Power  Comm., 
Niagara  Development,  on  design  of  temporary  structures  and  constrn.  of  plant  equip- 
ment. 

References:  P.  L.  Pratley,  A.  Peden.  G.  H.  Duggan.  C-  H.  Timm,  0.  R.  Turner, 
D.  C.  Tennant. 

WALSH— WILLL\M  E..  Jr..  of  Gait.  Ont.  Born  at  Greendale.  Mass..  U.S.A.. 
Mar.  4th.  1899;  Educ.  Montreal  Tech.  School.  1913-15;  1915-16.  dftsman.  H.E. 
shell  dept..  Steel  Company  of  Canada;  1916-18,  chief  dftsman.  Roclofson  'Mach 
&  Tool  Co.  Ltd..  Gait,  Ont  ;  1918  to  date,  chief  dftsman..  R.  McDougall  Co.  Ltd., 
Gait 

References:  J.  A.  McFarlane,  D.  T.  Black.  M.  U.  Ferguson,  F-  H.  Midgley. 
F.  P.  Adams. 

WATSON— ROBERT  GEORGE,  of  West  Wabana.  Nfld.  Born  at  Buckhurst 
Hill,  Es.sex,  Eng..  Sept.  22nd.  1880;  Educ.  Attended  classes  at  Robert  Gordon's 
Tech.  Coll.  during  6  year  ap'ticeship  (inc.  1  year  drawing  office)  Jas.  Abernethy  & 
Co.,  Engr.  etc.,  Aberdeen;  Passed  Board  of  Trade,  1st  class  cert..  Marine  Engrs.: 
1903-09.  with  Houlton  Bros.  &  Co.  Ltd..  Shipowners.  London,  as  6th.  4th.  3rd  and 
2nd  refrigerator  engr.,  1st  class  Board  of  Trade  cert.;  1909-10.  asst.  mech.  supt.. 
Measham  Collieries  Ltd..  England:  1910-11.  asst.  works  mgr.,  and  1911-12.  mech. 
supt.  (Kansanski  Copper  Mine),  Tanyaaika  Concessions  Co..  Africa:  1912  to  date, 
with  Nova  Scotia  Steel  &  Coal  Co.  Ltd..  Charge  of  repair  dept..  New  Cîlasgow. 
1914-18.  supt.  of  power  plant  &  shipping  plant.  Iron  Ore  Mine,  Wabana,  Nfld.,  and 
1918  to  date.  mech.  supt.  same  mine. 

References:  R.  E.  Chambers.  A.  R.  Chambers,  C  B.  Archibald.  J.  B.  Gilliatt. 
J.  B.  Pétrie. 

WHITTAKER— HERBERT  JAMES,  of  Calgary.  Alta.  Born  at  I-iverpool, 
England.  July  27th,  1894;  Educ.  Univ.  of  Liverpool,  England;  Asst.  to  R.  D.  Norris. 
Surveyor  and  Engr.  to  the  Prescott  District  Council;  Prior  to  War  instr'man..  Dominion 
Western  Rly.;  1915-19,  overseas.  1915-17.  engr'g.  stafï,  C.O.R.C.C,  1917-19.  Lieut.. 
acting  as  engr.  officer.  57th  Hy.  Seige  Bty.  On  return  was  instructor  in  math,  for 
engr.  pupils,  vocation  school.  Calgary:  1920  (temporary  position),  instr'man  in  charge 
of  plane  table  party,  irrig.  divn.  reclamation  service;  At  present  engaged  in  private 
enterprise  of  professional  nature. 

References:  G.  W.  Craig,  G.  N.  Houston,  A.  S.  Chapman.  W.  J.  Gale,  F.  M. 
Steel.  J.  E.  Woods. 

FOR   TRANSFER    FROM   THE   CLASS   OF   ASSOCIATE    MEMBER 
TO   THAT   OF   MEMBER 

CAURUTHERS— ALEXANDER  LORRAINE,  of  Prince  Rupert.  B.C.     Born 

at  Sarnia  Township.  Ont;  Educ,  2  yrs.  Honor  Natural  Science.  1  yr.  S.P.S.  Univ. 
of  Toronto  1901-Ot;  1904-11,  with  Can.  Nor.  Ont.  Ry..  1904-05.  rodman.  concrete 
inspr.  and  instr'man.  1905-06,  bridge  inspr.  and  instr'man,  1906-11.  res.  engr.;  1911. 
(March-Oct.),  res.  engr.  and  Oct.  1911-17,  Divisional  engr  Can.  Nor.  Pac  Ry.; 
1917  to  date  district  engr.  D.P.W.  Province  of  B.C. 

References:  T.  H.  White.  D.  O.  Lewis.  S.  H.  Sykea.  A.  F.  Stewart,  A.  E.  Foreman. 
P.  Phillip. 


JACOBS— LLEWELLYN  C,  of  Montreal.  Que.  Born  at  Manchester.  England, 
Dec  13th,  1884;  Educ,  B  A.  (Math.l.  Univ.  of  Manitoba,  19a5;  1902  and  19(M 
(summers),  rodman  on  survevs;  1905-06,  locations  survey.-*.  N.T.C.Ry.;  1907,  instr'- 
man, 1908-11,  res.  engr.,  N.T.C.Ry.  constrn.;  1013  to  date,  with  the  Foundation 
Company  as  engr.  on  constrn.  work.  supt.  of  constrn.,  and  since  1919  gen.  supt.  of 
constrn.  at  Montreal. 

ReferenceA:  R.  E.  Chadwick.  C.  W.  Allen,  A  AlTaire,  P.  B  Motley,  J.  A.  Heaman. 
R   S.  McCormick,  G.  F.  Richan. 

SMITH— ALBERT  WILMOT,  of  Winnipeg.  Man  Born  at  Coverdale.  N.B.. 
April  13th,  1884;  Educ.  B.Sc.  McGil!  Univ..  1910;  1909  (summer),  bridge  erection. 
Dominion  Bridge  Co.;  1910  (sunmier).  in  charge  of  plane  table  party  for  C.P.  Irrig. 
Dept.;   1910-12,  dftsman.  and  designer  and   1912  to  date  designing  engr..  C.N.R. 

References:  H.  A.  Dixon.  J.  G.  Legrand.  W.  Walkden.  T.  Turnbull,  W.  Burn.«t. 
T.  W.  White,  A.  H.  Legge. 

FOR  TRANSFER  FROM  THE  CLASS  OF  JUNIOR  TO  A  HIGHER  GRADE 

DODGE— CLINTON  LOWELL,  of  Tvethbridge.  Alta.  Born  at  Colorado 
Springs.  Colo.,  May  18th,  1887;  Educ,  B.Sc  in  civil  and  irrig.  engr'g.  at  Colorado 
Stilt e  College,  1911;  1909-10  (summers),  canal  rider,  U.S.  Reclamation  Service: 
1911-20,  hydrometric  and  irrig.  engr.,  C.P.R..  D.N.R..  Strathmore.  Alta.  Apr.  1920 
to  date,  res.  engr.  of  constrn.  of  irrig.  canals  and  ditches,  Lethbridge  Northern  Irrig- 
ation District. 

References:  H.  B.  Muckleston.  R.  S.  Stockton.  A.  S.  Dawson.  C.  M.  Arnold.  P.  M. 
Sauder.  E.  N.  Ridley.  G.  N.  Houston.  F.  S.  Dyke. 

MAWHINNEY— DAVID   MILTON,   of   Stonewall.    Man.     Born   at  Holland. 

Man..  March  17th.  1890;  Educ,  throe  years  engr.  course.  University  of  Man.;  1909-13, 
with  G.  M.  Gest,  contractor  as  timekeeper,  material  clerk  asst.  on  constrn.  engineering 
and  constrn.  enge..  on  H.  T.  Conduit  work,  city  of  Winnipeg  and  for  Winnipeg  Kloc.  Rly.. 
(Underground  constr'n.)  ;  1914  res.  engr.  Winnipeg  Elec.  Rly..  Stony  Mountain. 
Stonewall;  1915-16.  substation  operator  at  Stony  Mountain;  191G  to  date  munie, 
engr.  for  the  munie,  of  Rockwood. 

References:  M.  A.  Lyons.  P.  Burke-Gaffney.  H.  R.  Urie,  W.  E.  Hobbs.  W.  H. 
Jones,  E.  E.  Brydone-Jack. 

MORGAN— PHILIP  HAROLD,  of  Strathmore.  Alta.  Born  at  Ebbw  Vale. 
Eng,,  March  15th^  1889;  Educ,  Ebbw  Vale  Grammar  School  and  private  tuition; 
1906-10.  pupil  Ebbw  Vale  Steel.  Iron  &  Coal  Co.  Ltd.;  1910-12.  asst  surveyor  same 
firm;  1912,  tive  months  dftsman  engr.  dept.  C.D.R.  dept.  of  Natural  Resources; 
9;  2-;  4,  office  ençr.  C.P.R..  D.N.R.  Strathmore;  1914-19.  on  active  ser\'ice  Imperial 
Army  (Capt.  Adj.);  1919-20.  office  engr.  C.P.R  Strathmore;  At  the  present  time 
hydro.  C  P.R.  Strathmore. 

References:  A.  S.  Dawson,  H.  B.  Muckleston,  R.  S.  Stockton,  G.  P.  F.  Boese. 
F.  K.  Beach.  G.  H.  Patrick,  E.  N.  Ridley. 

READ— CHARLES  GEORGE,  of  Halifax.  N.S.  Born  at  Teddington,  England, 
.\pril  6th,  1892;  Educ,  London  Univ..  Archt'l.,  civil  and  constrn.  course.  1908-10; 
1911-14,  rodman,  instr'man.,  dftsman.  and  res.  engr..  mtce.  location  and  constrn.. 
C.P.R. ;  1914.  topog'r.  and  dftsman.,  C.N.R. ;  1914-15.  engr.  in  charge  of  constrn. 
and  mtce.  of  highways,  England.  France  and  .Scotland  for  British  Westrumite  Asphalte 
Co..  London,  England  and  Road  Board.  London,  Eng.;  1915-18,  engr.  and  surveyor 
in  charge  of  surveys,  layouts,  constrn.  and  designs  of  National  Filling  Factory  for 
Ministry  of  Munitions  and  War  Office,  England;  1918.  engr.  and  surveyor  in  charge 
of  constrn.  for  J.  G.  White  &  Co.  (War  Office  work);  1919  (3  mas.),  dftsman.,  W.  J. 
Francis  &  Co.  Ltd.,  Montreal;  1919-20,  dftsman.  on  mtce.,  C.N.R.,  Levis.  Que.; 
1920  to  date,  with  Prov.  Highways  Board  of  Nova  Scotia,  as  dftsman,  designer. 
and  at  present  res.  engr.  on  design  &  constrn. 

References:  W.  A.  Hendry,  J.  E.  Belliveau,  R.  W.  McColough,  J.  W.  Roland. 
C.  A.  MacNearney,  J.  M.  Millar. 

FOR  TRANSFER   FROiM   THE  CL.\SS  OF  STUDENT  TO 
A  HIGHER  GRADE 

DOBBIN— WARREN  LESLIE,  of  Toronto.  Ont.  Born  at  Minneapolis,  U.S.A., 
July  3rd.  1891;  Educ,  B  A.Sc,  University  of  Toronto,  1916;  Military  engr.  certs.. 
Can.  Active  Militia,  up  to  1912  Rodman  etc.,  with  C.N.R.;  1913-14,  instr'man  and 
in  charge  of  party.  Dept.  of  P.W..  city  of  Toronto  on  roadway  branch;  1915,  Inspector 
and  instr'man  on  concrete  constr'n.  W^elland  Ship  Canal;  1916-19,  Capt.  Can.  Engrs. 
in  France;  1919-20.  asst.  town  engr..  Oshawa.  Ont.;  At  the  present  time  engr.  and 
asst.  supt.  Grant  Contracting  Co.,  Toronto. 

References:  H.  E.  T.  Haultain.  C.  L.  Hays,  R.  O.  Wynne-Roberts.  P.  Gillespie. 

FOREMAN— JOHN  LEONARD,  of  Ottawa.  Ont.  Born  at  Collingwood.  Ont.. 
Oct,  8th.  1888;  Educ.  B.A.Sc.  (Honors)  S.P.S.  Toronto  1914  (C.E.)  specializing  in 
concrete  and  hydraulics;  Summer  1907,  estimator  etc.,  on  timber  berth  surveys; 
1909.  four  months  on  steel  ship  constr'n.  Collingwood  shipyards;  Summer  1910, 
on  twsp.  surveys:  Summer  1911,  asst.  engr.  on  concrete  bridge  constr'n.;  Summer 
1912,  instr'man,  C.N.R.;  Summer  1913,  and  two  months  1914.  asst.  engr.  on  Harboiir 
Improvements,  D.P.W. ;  1914-18,  hydrog'r.  surveyor  dept.  Naval  Service;  1918-19. 
Lieut.  R.N.V.R.;  July  1919  to  date  hydrog'r.  surveyor  dept.  of  Naval  Service. 

References:  W.  J.  Stewart,  J.  G.  Sing.  P.  Gillespie.  C.  F.  Hanington,  N.  E.  D. 
Sheppard,  J.  R.  Bissett. 

LOGAN— WILLLVM  HECTOR,  of  Beaverton,  Ont.  Born  at  Beauly.  Scotland. 
June  13th,  1897;  Educ  High  School  and  I.C.S.  rly.  engr.;  1917-18,  with  the  Canadian 
Rly.  troops  in  France;  1919-20,  rodman  etc..  on  rly.  location  C.N.R.;  At  the  present 
time  unemployed. 

References:  W.  Burns.  L.  E.  Silcox,  F.  G.  Haven. 
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World  Shipbuilding 


History,  ship  framing,  types  of  modern  steamship,  modern  ship  propulsion. 

Canada  as  a  shipbuilder. 

H.  R.  McClelland,  A.M.E.I.C. 
Read  before  The  Engineering  Institute  of  Canada,  Montreal  Branch,  March  24,  1921. 

Early  Shipbuilding  applied  for  propulsion.     This  was  not  the  first  introduc- 

tion of  steam  power  for  this  purpose,  but  it  was  not 
In  considering,  briefly,  early  shipbuilding,  the  writer     until  1800  or  1801  that  the  use  of  steam  was  seriously 
will  confine  himself  principally  to  British  shipbuilding,  in     considered  as  a  means  of  propulsion  for  traders  and 
which,  after  all,  we  are  probably  most  interested  as  a     cargo  carriers. 
Canadian  Institution.  -^^  j^^^g  ^jj  j^^^^  ^^  ^-^^  ^.jjpp^j.  ^^^^^  ^^^  ^^ 

The   first   historical   record   of  Bntish  shipping  is  era  of  their  first  and  greatest  fame  extended  from  about 

found  about  A.  D.  973,  and,  so  far  as  we  know,  the  i840  to  1855.     Great  speeds  were  frequently  obtained 

vessels  in  existence  at  that  time  were  about  fifty  or  by  these  clippers,   and   few  people,   unless  those  who 

sixty  tons,  single  masted,  and  with  one  sail.  have  studied  the  matter,  realize  what  they  were  capable 

In  1066,  a  date  which  is  surely  engraved  in  the  of  doing  in  the  way  of  speed.    As  examples,  we  have 

minds  of  ever>^  one  of  us,  Harold  gathered  a  fleet  to  authentic  records  to  prove  that  the  ship  "Flying  Cloud" 

repel  the  landing  of  William,  later  known  as  the  "Con-  made  a  run  (which  was  duly  verified)   of  433  nautical 

queror".    The  Crusades  gave  quite  an  impetus  to  ship-  miles  in  twenty-four  hours,  or  in  other  words,  18  nautical 

building,  as  Richard,  "The  Lion  Hearted",  used  vessels  miles  per  hour,   which  approximates  very  closely  the 

to  transport  his  troops  and  horses  to  Palestine.  daily   average   of  our   best   Atlantic   liners   of  to-day. 

Early  in  the  13th  century  we  find  the  first  known  Another  ship  the  "Sovereign  of  the  Seas",  is  recorded 

record  of  the  use  of  a  compass,  and  about  the  vear  1300  as  having  made  419  miles  in  the  same  period  of  time, 

of  the  use  of  a  rudder,  vessels  previously  having  been  or  17 1^  miles  per  hour.     It  should  be  noted  that  these 

steered  by  oars  on  the  sides  and  quarters.  records  were  made  entirely  by  sail  power.     Both  these 

It  was  not  until  about  the  time  of  Elizabeth  that  vessels  were  built  in  the  United  States, 
sailing  vessels  approached  the  tjije  with  which  we  are  About  1870  the  great  revolution  in  ship  design  and 

all  familiar,  and  then,  about  the  3^ear  1800,  steam  was  construction  began,  and  the  dimensions  and  tormage  of 
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vessels  increased  by  rapid  strides.  In  addition,  the  use 
of  sails  alone  was  dispensed  with  more  and  more,  and 
the  use  of  steam  increased,  with  the  result,  as  we  now 
know,  that  the  grand  old  sailing  ship,  with  all  the  romance 
and  tradition  which  were  attached  to  her,  has  gradually 
fallen  into  disuse,  and  is  now  looked  upon,  more  or  less, 
as  a  curiosity,  except  in  certain  special  parts  of  the  world, 
of  which  the  coasts  of  Nova  Scotia,  New  Brunswick 
and  Maine  are  amongst  the  outstanding. 

Early  Steamships 

Before  leaving  the  ancient  days,  it  will  be  of  interest 
to  recall  that  the  first  steamboat  built  in  the  North 
American  Continent  was  the  "Clermont",  built  by  Robert 
Fulton  in  the  United  States,  in  the  year  1807.  Two 
years  later,  or  about  November  1809,  the  second  steam- 
boat constructed  in  the  North  American  Continent  was 
built  at  Montreal,  by  Mr.  Molson.  This  vessel  was 
known  as  the  "Accomodation",  and  inaugurated  a 
passenger  service  by  water  between  Montreal  and  Quebec. 
Those  of  us  who  are  apt  to  criticise  existing  facilities 
for  travel  should  remember  that  this  particular  vessel 
took  about  36  hours  to  make  the  journey  between  the 
two  cities,  doing  so  with  the  aid  of  an  engine  of  about 
6  horse  power. 


Single  deck  Cargo  Vessel  designed  on  ordinary  Transverse 

System  without  Side  Stringers; 

Dimensions:  399  ft.  x  50  ft.  8  in.  mid.  x  28  ft.  3^  in.  mid. 

The  change  from  the  vessels  mentioned,  to  the 
floating  palaces  of  to-day  is  startling.  We  have  emerged 
definitely  from  the  vessel  with  restricted  accomodation, 
small  stuffy  rooms  below  decks,  the  ever  present  srnell 
of  bilge  water  and  the  attendant  discomforts.  Looking 
back  over  the  period  which  we  have  been  considering, 
one  cannot  help  hit  be  profoundly  impressed  by  the 
wonderful  extent  of  the  developments  which  have  taken 
place,  whether  one  considers  the  general  question  of  hull 
construction  and  arrangement,  or  whether  one  refers  to 
the  details  of  equipment  and  luxurious  furnishing. 

The  introduction  of  the  use  of  iron,  and  later  on 
of    steel,    revolutionised    ship   construction,    and    made 


possible  the  leviathan  of  to-day.  It  has  also  made 
possible  a  high  degree  of  specialization  in  types,  to  satisfy 
the  different  trades.  This  is  evidenced  by  the  develop- 
ment, as  compared  with  the  old  type  cargo  vessel,  of  the 
present  day  vessels  for  the  carrying  of  bulk  cargoes  such 
as  meat,  grain,  and  oil. 

Ship  Framing 

In  the  main,  present  day  ship  construction  is  divided 
into  two  basic  systems,  one  transverse  framing  and  the 
other  longitudinal  framing,  the  latter  system  being  used, 
almost  exclusively,  in  the  construction  of  vessels  intended 
to  carry  what  are  known  as  bulk  cargoes. 

For  many  years  naval  architects  have  devoted  their 
energies  to  scientific  research  into  the  subject  of  stresses 
and  strains  to  the  end  that  imnecessary  weight  might  be 
dispensed  with  and  strength  retained  where  most  required. 
By  so  doing,  the  carrying  capacity  of  the  modem  steam- 
ship has  been  enormously  increased,  without,  in  any  way 
detracting  from  her  strength  or  seaworthiness,  and  it  is 
now  apparent  that,  in  the  early  days  of  ship  design, 
vessels  were  constructed  vastly  heavier  than  was  really 
necessary.  The  merits  or  demerits  of  the  design  of  a 
cargo  vessel  are  largely  dependent  upon  two  features  — 
one  suitability  for  the  specific  purpose  for  which  she  is 
intended,  and  the  other  the  cost  of  construction.  To-day 
we  feel  that  we  have  about  reached  the  pinnacle  of  the 
economical  construction  of  steel  vessels.  That  the 
feature  of  the  suitability  of  design  is  being  properly 
looked  after  is  well  substantiated  by  the  fact  that  a 
vessel  of  10,000  tons  can  now  be  built  with  holds  more 
free  from  obstruction  and  with  greater  facilities  for 
working  cargo  than  a  4,000  ton  vessel  of  twenty-five 
years  ago. 

Let  us  consider  first,  the  general  cargo  carrying  vessel. 
The  consensus  of  opinion  among  experts  in  ship  handling 
and  operation  is  in  favour  of  a  vessel  of  about  8,800  tons 
deadweight  carrying  capacity,  including  coal  and  stores. 
One  outstanding  type  of  vessel  of  this  size  is  known 
topically,  as  the  "Robert  Dollar"  type,  for  the  reason 
that  about  the  first  of  this  type  was  built  on  the  Clyde, 
to  the  order  of  the  well  known  West  Coast  Shipowner 
of  that  name.  So  suitable  was  this  type  for  general 
cargo  carrying  purposes,  that  it  was  adopted  as  a  standard 
by  the  United  States  Shipping  Board.  These  vessels  are 
about  410'-6"  long  by  54'-0"  broad  by  29'-9"  deep, 
being  built  on  the  transverse  framing  system.  One  of 
the  types  built  by  the  Canadian  Government  which  is 
practically  a  duplicate  of  one  of  the  British  standard  types 
is  very  similar  to  the  "Robert  Dollar"  type,  being  about 
500  tons  less  in  deadweight  carrying  capacity.  Vessels 
of  these  types  were  built  in  large  numbers  during  the  last 
five  years,  being  propelled  by  either  reciprocating  or  geared 
turbine  engines. 

Standardization  and  the  Fabricated  Ship 

During  the  War  it  was  in  connection  with  the  general 
cargo  carrying  vessel  that  the  principles  of  multiple 
production  and,  what  is  known  as  fabrication,  were  for 
the  most  part  applied.  This  was  done  to  a  much  greater 
extent  by  the  United  States  than  by  any  other  country, 
probably  for  the  reason  that  the  United  States  had  only 
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a  comparatively  small  amount  ol  txprriiiKcd  shipbuildiiiR 
lalwur  in  proiiortioii  to  tlu-  niaKnitvick'  of  tlu-  i)r()Krammc 
of  buildiuK  ships  upon  which  that  country  embarked. 


Single  deck  Cargo  Vessel  designed  on  the  Longitudinal  System. 
Dimensions:  399  ft.  x  50  ft.  8  in.  mid.  x  28  ft.  35  in.  mid. 

In  Great  Britain,  the  advent  of  the  War  necessitated 
a  certain  amount  of  standardization  in  the  types  of  ships 
constructed,  this  being  a  direct  contradiction  of  the 
established  principles  of  British  shipbuilders  and  ship- 
owners. British  shipowners  in  the  past,  by  virtue  of 
their  enormous  experience,  have  decided  for  themselves 
the  particular  type  of  vessel  which  they  have  desired 
and  which  they  knew  would  be  the  most  suitable  for 
their  own  trade.  In  fact,  one  well  known  British  ship- 
owner has  made  the  statement  that  the  real  great  step 
forward  in  the  development  of  the  British  Mercantile 
Marine  was  made  when  the  shipowner  began  to  stipulate 
to  the  shipbuilder  the  type  of  vessel  he  required  to  be 
built.  Whether  that  is  true  or  not  does  not  matter, 
though  it  is  a  fact  that  in  no  country  have  the  owners 
of  ships  demanded  closer  attention  to  their  own  ideas 
from  ship  designers  and  builders  than  they  have  in  the 
United  Kingdom. 

During  the  War  this  practice  had  to  be  dropped  and 
standardization  introduced.  To-day,  however,  standard- 
ization is  almost  entirely  discarded,  and  shipowners, 
particularly  British  shipowners,  are  now  once  more  going 
out  for  the  vessels  which  meet  their  own  particular 
requirements. 

The  standardization  of  t^ijes,  which  reached  its 
pinnacle  in  the  United  States  in  1918,  made  possible  the 
advent  of  the  fabricated  ship.  Standardization  and  the 
resulting  use  of  the  fabricating  principle  made  it  possible 
for  practically  all  the  steel  entering  into  the  construction 
of  large  numbers  of  vessels  to  be  prepared  for  erection 
in  the  ship,  in  some  cases  thousands  of  miles  from  the 
place  where  the  ship  was  being  built.  Furthermore,  this 
practice  distributed  employment  broadcast  and  utilized 
practically  all  workshops  in  the  country  which  were  in 
any  way  equipped  to  handle  steel.     In  addition,  parts  of 


the  equipment  of  vessels  were  manufactured  in  the  most 
out  of  way  places,  for  instance,  engines  were  built  in 
Colorado  for  ships  bcinR  built  in  Georgia.  In  Great 
Britain  the  same  practice  obtained  but  to  a  lesser  degree 
owing,  principallv,  to  the  unrelenting  and  hidelx^und 
attitude  of  the  British  Trades  Unions,  and  the  stand 
they  took  on  the  questions  of  demarcation  between 
different  trades  and  what  was  known  as  dilution  of 
lalxjur.  The  War  was  directly  responsible  for  the  re- 
crudescence of  the  building  of  wooden  ships.  Not  the 
old  type  windjammer  to  which  our  thoughts  turn  when 
we  think  of  wooden  vessels,  but  steamers  ranging  from 
3,000  to  4,000  tons  deadweight  carrying  capacity.  These 
wooden  vessels  have,  unfortunately,  been  a  failure 
principally  owing  to  the  fact  that  the  use  of  unseasoned 
lumber  and  the  inexperience  of  most  of  the  men  who 
built  the  vessels  were  coupled  with  the  use  of  heavy 
machinery  with  its  inevitable  vibration.  In  any  case, 
the  construction  of  wooden  vessels  of  large  size  and 
with  heavy  propelling  machinery  can  only  be  termed 
an  emergency  effort  and  all  credit  should  be  given  to 
those  who  produced  them  in  such  large  numbers  during 
the  War,  even  though  when  completed  they  were  so 
far  from  being  successful.  As  one  critic  remarks,  ''the 
spirit  was  willing,  but  the  timbers  were  unseasoned". 

Before  leaving  general  cargo  vessels,  it  might  be 
mentioned  in  passing  that  the  much  discussed  concrete 
vessel  which  gained  world  wide  prominence  during  the 
later  years  of  the  War,  has  now,  for  the  most  part,  gone 
out  of  existence  except  for  barges  and  such  uses.  The 
opinion  of  the  vast  majority  of  shipping  men  is,  that 
there  is  no  commercial  future  in  concrete  vessels  as 
ocean-goers,  as  records  show  when  [over  100  feet  in 
length,  a  concrete  vessel  is  heavier  than  a  wooden  or 
steel  vessel  of  similar  size,  and,  as  a  ship  is  built  to  carry 
cargo,  everything  which  detracts  from  her  carrying 
capacity  is  an  economic  loss. 


Single  deck  Colliers  Rose  Castle  andîLord  Strathcona  built  on 
the  Longitudinal  System. 

Dimensions:  455  ft.  x  57  ft.  9  in.  x  33  ft.  9  in.  mid. 

The  preceding  remarks  apply  to  what  we  call  the 
general  cargo  vessel  which,  in  brief,  is  a  vessel  designed 
and  constructed  so  as  to  be  capable  of  transporting,  with 
reasonable  economy,  cargoes  of  almost  any  description. 
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Special  Purpose  Vessels 

Vessels  which  are  employed  in  a  regular  specific  trade 
are  usually  specially  designed  for  that  trade.  For  instance, 
vessels  in  the  coal  and  ore  trades  have  self  trimming 
hatches  and  topside  ballast  tanks  and,  in  the  case  of 
vessels  engaged  in  these  trades  on  the  Great  Lakes,  the 
hatches  are  arranged  to  be  at  the  same  centres  as  the 
chutes  ashore  on  the  docks.  The  advantage  of  building 
vessels  specially  for  such  trades  is  evidenced  by  the  fact 
that,  on  the  Great  Lakes  a  10,000  ton  vessel  has  been 
loaded  with  a  full  cargo  of  ore  in  twenty-three  minutes, 
the  average  time  for  loading  a  vessel  of  this  size  being 
from  one  hour  to  one  hour  and  thirty  minutes.  A  10,000 
ton  ship  can  be  loaded  with  coal  in  from  five  to  six  hours, 
and  a  record  has  been  made  in  unloading  one  vessel 
with  10,073  tons  of  soft  coal  on  board  in  six  hours  and 
thirty-five  minutes. 


Great  Lakes  Freighter  W.  Grant  Morden,  built  on  the 
Longitudinal  System. 

Dimensions  :  604  ft.  x  59  ft.  x  32  ft.  mid. 

The  transporting  of  frozen  and  chilled  beef  has 
necessitated  the  development  of  a  very  special  type  of 
cargo  vessel,  and'^this  development  has  taken  place  within 
the  last  forty  years.  The  first  vessel  to  carry  a  cargo 
of  frozen  meat  to  Great  Britain  was  the  "Strathleven", 
and  this  was  in  the  year  1881,  the  cargo  being  34  tons. 
To-day  there  are  over  300  vessels  under  the  British  flag 
fitted  for  the  carrying  of  chilled  beef,  and  the  last  avail- 
able figures  we  have  were  in  1913  when  730,000  tons 
were  imported  into  Great  Britain. 

Owing  to  the  large  amount  of  special  equipment, 
insulation,  etc.  required  on  a  vessel  of  this  class,  and 
also  owing  to  the  method  in  which  such  cargoes  must 
be  carried,  the  largest  chilled  meat  carrier  afloat  to-day 
only  carries  4,700  tons  in  her  cold  chambers,  as  a  general 
cargo  carrier  the  same  vessel  would  carry  about  10,000 
tons.  It  is  interesting  to  know  that  practically  the  whole 
of  the  world's  carrying  trade  in  chilled  and  frozen  meats 
is  performed  by  ships  under  the  British  flag. 

The  United  Fruit  Company  runs  a  fine  fleet  of 
steamers,  some  of  these  being  in  the  perishable  fruit 
trade.  Most  of  these  ships  are  registered  under  the 
United  States  flag,  but,  apart  from  this  company,  the 
fruit  carrying  trade  is  also  largely  under  the  British  flag. 


This,  of  course,  is  due  primarily  to  the  extensive  foreign 
and  tropical  possessions  which  are  held  by  the  United 
Kingdom. 

Some  of  the  later  units  of  the  Canadian  Government 
fleet  have  been  equipped  in  a  small  way  with  refrigerating 
machinery  for  cargo  purposes,  being  capable  of  carrying 
about  200  tons  of  chilled  meat. 

We  are  all  interested  these  days  in  the  transporting 
or,  at  least,  in  the  using  of  oil.  In  no  branch  of  ship- 
building have  greater  strides  been  made  than  in  the 
specialized  vessels  for  the  carrying  of  oil  in  bulk.  The 
first  tank  steamers,  it  is  interesting  to  recall,  were  simply 
converted  cargo  vessels,  internal  tanks  being  fitted  to 
contain  the  oil,  the  latter  not  being  in  contact  at  any 
point  with  the  structure  of  the  hull.  During  the  War 
this  principle  of  using  internal  tanks  was  very  extensively 
adopted,  because  oil  was  an  imperative  necessity  to  our 
carrying  on  of  the  War  and  tank  steamers,  so  called, 
were  hopelessly  few.  The  result  was  that  general  cargo 
steamers  had  to  be  converted,  in  large  numbers,  into  oil 
carriers. 

The  oil  tanker,  designed  and  built  purely  and  solely 
for  the  carrying  of  oil  in  bulk,  is  a  very  special  product 
of  the  ship  designer's  art.  In  fact  many  shipyards  have 
been  disinclined  to  go  into  tanker  construction,  because 
of  the  many  difficulties  such  construction  presents.  In 
an  oil  tanker,  or  indeed  any  vessel  used  for  the  carrying 
of  bulk  and  particularly  bulk  liquid  cargoes,  longitudinal 
strength  is  the  prime  factor.  This  factor  has  been  well 
taken  care  of  by  the  adoption  of  what  is  known  as  the 
longitudinal  system,  developed  to  a  great  extent  by 
J.  W.  Isherwood,  the  inventor  of  the  "Isherwood  System" 
of  ship  construction. 
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Oil  tank  Steamer  designed  on  the  Longitudinal  System. 
Dimensions:  420  ft.  x  54  ft.  6  in.  x  32  ft.  9  in.  mid. 

There  are  many  points  of  difference  between  what  is 
called  the  transverse  system  and  the  longitudinal  system, 
but  the  main  feature  is,  that  in  the  transverse  system, 
the  frames  or  ribs  of  the  vessel  run  in  a  transverse  or 
thwarthsiyp  direction,  whereas  in  the  longitudinal  system, 
they  run  longitudinally  or  fore  and  aft.  There  are  many 
other  technical  differences  which  need  not  be  elaborated 
upon  in  a  paper  of  this  kind. 
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Oil  tank  vessels  are,  as  already  stated,  very  carefully 
Iniilt  and  nocrssariiy  so.  It  is  woi!  known  that  oils, 
particukiiiy  ix-troli-um,  rcsixnid  readily  to  change  in 
tciniK'rature  and  inmlcrn  oil  tankers  are  constructed 
with  expansion  trunks  on  all  tanks.  These  trunks 
peniiits  the  oil  to  expand,  and  as  they  are  built  to  some 
lioiRht  alx)ve  the  tank  tcjp  level,  they  also  permit  the 
oil  to  contract  without  the  level  of  the  top  of  the  oil 
KettinR  Ixiow  the  level  of  the  top  of  the  lank  itself. 
Such  a  condition  would  produce  what  is  called  a  "slack" 
tank,  which  is  a  potential  source  of  danger  when  a  vessel 
is  in  a  seaway,  and  which  is  apt  to  cause  leakage  by 
disturbing  the  riveting  and  caulking. 

The  largest  oil  tanker  afloat  to-day  has  a  carrying 
capacity  of  18,000  tons,  and  vessels  to  carry  20,000  tons 
are  now  in  course  of  construction. 


Passenger  Vessels 

World  shipbuilding  has  made  no  greater  strides  than 
in  passenger  vessels.  It  would  be  superfluous  to  go  into 
detail  about  the  equipment,  so  far  as  passenger  comfort 
is  concerned,  of  the  present  day  liner,  or  even  of  the 
smaller  passetiger  boat.  We  have  all  been  amply  familiar- 
ized with  the  craze  which  calls  for  elaborately  decorated 
public  rooms,  private  suites  with  a  reserved  portion  of 
the  deck  as  an  additional  inducement,  swimming  baths, 
€tc.,  etc.  All  these  wonders  of  the  shipbuilders'  and 
ship-decorators'  arts  have  resulted  in  giving  us  to-day  a 
truly  luxurious  means  of  ocean  travel,  the  only  consider- 
ation being  the  cost. 

It  may  be  stated  here  that  it  is  questionable  if  any 
more  of  these  floating  palaces  will  be  constructed  for  many 
years  to  come.  Such  enormous  vessels  require  enormous 
crews  and  call  for  high  operating  costs.  Little  or  no 
space  is  devoted  to  cargo,  and  therefore  the  only  revenue 
is  from  the  passengers.  All  e\idence  goes  to  show  that 
these  ocean  leviathans  can  not  be  made  to  pay,  and  no 
one,  not  even  the  shipowner,  can  afford  to  operate  at  a 
loss.  Consequently,  the  tendency  to-day  is  towards  the 
one  class  boat,  or  the  two  class  boat,  of  smaller  dimensions 
and  with  considerable  cargo  carr>'ing  capacity.  The 
multi-millionaire  may  still  crave  for  his  luxuries,  but, 
from  present  indications,  the  shipowner,  particularly  the 
trans-oceanic  shipowner,  is  going  to  cater,  in  the  future, 
to  a  larger  element  of  the  travelling  public. 

For  this  reason,  unless  the  costs  of  operation  are 
revolutionized  by  some  new  development,  it  is  to  be 
doubted  whether  this  generation  will  see  any  more 
"Aquitanias"  or  "OljTnpics"  constructed.  The  records 
of  the  White  Star  Line,  so  far  as  the  profits  on  individual 
ships  are  concerned,  would  probably,  almost  certainly, 
confirm  the  poor  earning  qualities  of  the  vast  passenger 
liner  of  to-day.  Compare  the  "Olympic"  of  46,000  gross 
tons  with  the  "Adriatic"  of  24,500  gross  tons.  There  is 
hardly  a  doubt  that  the  latter  vessel  is  a  profit  maker, 
whereas  it  is  very  questionable  if  the  "Olympic"  can  be 
run  without  a  loss.  Anyone  who  has  travelled  on  both 
the  vessels  named  will  confirm  that  the  "Adriatic"  is 
really  the  more  comfortable  ship,  is  a  good  sea  boat, 
and  has  all  the  luxuries  the  ordinary  man  desires.  Other 
similar  comparisions  might  be  made,  and  it  is  needless 


to  say  that  the  shipowner  must  inevitably  stake  his 
money  on  the  type  of  vessel  which  will  bring  him  in 
the  greatest  returns. 

The  construction  of  the  huge  liners  such  as  the 
"Aquitania",  "Imperator"  and  "Vaterland"  was  the 
result,  to  a  great  extent,  of  a  competition  between  Great 
Britain  and  Germany  for  the  blue  riblx)n  of  the  Atlantic, 
-surely  the  most  costly  ribbon  for  which  nations  or 
individuals  ever  competed.  The  present  condition  of 
national  finances  precludes,  for  many  years,  a  resumption 
of  these  competitions. 

At  one  time  ships  were  far  ahead  of  all  existing 
harbour  facilities,  particularly  as  regards  draft.  Now 
that  has  been  changed.  Generally  speaking,  channels 
and  canting  spaces  are  ample  in  depth  and  width  for  the 
vessels  they  are  called  upon  to  accomodate.  The  build- 
ing of  vessels  1000  feet  in  length  and  over  while,  not 
at  all  impossible,  is,  as  has  been  stated,  improbable,  and, 
therefore,  the  existing  drafts  of  channels,  if  maintained, 
should  be  ample  for  many  years  to  come.  In  all  probabiUty 
when  that  time  does  come  and  more  leviathans  of  the 
deep  are  called  for,  the  use  of  air  craft  may  have  developed 
to  such  an  extent  that  the  thoughts  of  transportation  and 
terminal  men  will  be  developed  to  hangars  rather  than 
to  wharves  and  freight  sheds. 

Intentionally  this  paper  has  not  contained,  so  far, 
many  figures  or  statistics,  but,  before  passing  on  to 
consider  ver>'  briefly  the  other  side  of  the  ship  construction 
business,  that  is  Marine  Engineering,  it  may  be  interest- 
ing to  know  that  during  the  year  1920,  a  total  of  3,233 
vessels  having  a  total  tonnage  of  6,884,875  and  a  total 
Indicated  Horse  Power  of  6,097,780  were  added  to  the 
world's  floating  equipment.  This  was  a  drop  of  about 
927  vessels,  of  about  l^  million  tons  and  of  about  3 
million  Indicated  Horse  Power  from  the  totals  of  the 
preceding  year. 

Welding  in  Shipbuilding 

No  paper  on  shipbuilding,  however  general,  would 
be  complete  without  a  reference  to  the  part  which  weld- 
ing, both  oxy^-acetylene  and  electric,  has  played  in  the 
last  few  years.  It  is  not  so  long  ago  since  we  heard  of 
the  great  welding  jobs  performed  by  the  French,  Swedes 
and  Germans  with  admiration  and  w^onder.  The  French 
were  the  pioneers  in  welding  by  the  ox>"-acetylene  process, 
and  as  far  back  as  1907  had  a  plant  at  Lyons  which  was 
really  the  home  of  the  industry.  To  that  plant  several 
men  from  Great  Britain  were  sent  and  were  trained, 
returning  to  Great  Britain  and  establishing  the  industry 
there.  To  the  Scandinavian  countries  and  Germany 
must  be  given  much  of  the  credit  for  the  advance  in  the 
electric  welding  process.  It  is  perhaps,  unpleasant,  but 
none  the  less  true  that  in  British  repairing  plants  as 
late  as  1912,  practically  all  the  electric  welding  was 
done  by  foreigners,  either  Germans  or  Scandinavians. 
Later  on,  of  course,  local  men  became  educated  and 
electric  welding,  which  has  now  almost  superseded  for 
all  general  purposes  all  other  methods,  has  become  so 
general  that  it  is  commonplace.  Whereas  up  tUl  four 
or  five  years  ago  welding  was  confined,  so  far  as  ships 
are  concerned,  almost  entirely  to  boiler  repairs,  now  we 
find  the  electric  welder  at  hundreds  of  small  jobs  all 
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over  the  ship.  For  the  most  part  his  services  are  only 
called  for  where  strength  is  not  a  great  consideration, 
and  where  the  main  idea  is  just  to  fill  up.  This  may 
be  unjust  prejudice  on  the  part  of  ship  men,  but  there 
it  is.  In  spite  of  this  prejudice  the  so-called  welded 
ship  has  become  an  actuality,  and  one  vessel  which  was 
completed  during  the  year  1920,  by  the  firm  of  Cammell 
Laird  &  Company  of  Birkenhead,  England,  has  attracted 
a  great  deal  of  attention  in  shipbuilding  circles.  Not  only 
is  this  vessel,  the  "Fullagar",  electrically  welded  through- 
out, but  she  is  also  fitted  with  an  internal  combustion 
engine  of  a  novel  type. 

It  is  useless  to  speculate  as  to  the  future  of  the 
application  of  welding  to  ship  construction.  Much  has 
already  been  done,  extensive  researches  have  been  carried 
out  and  the  advancement  to-day,  as  compared  to  five 
years  ago,  is  marvellous.  In  these  days  of  rapid  develop- 
ment, he  is  a  foolish  man  who  condemns  utterly  anything 
which  is  novel  or  which,  at  first  sight,  appears  to  him 
impractical.  It  may  seem  a  flight  of  the  imagination 
to  consider  the  building  of  a  huge  ocean-going  vessel 
entirely  without  rivets.  Obstacles  which  seemed  just  as 
impossible  and  impractical  at  one  time,  have  been  attacked 
and  the  difficulties  surmounted,  so  we  must  be  careful 
in  our  statements  as  to  the  future  possibilities  of  any 
new  idea  which,  at  the  moment,  may  seem  to  us  to  be 
little  better  than  experimental. 

Developments  in  Marine  Engineering 

On  the  purely  engineering  side  of  ship  construction, 
there  have  been  immense  strides  within  recent  years. 
The  marine  steam  engine  has  passed  through  a  gradual 
evolution,  commencing  with  the  single  cylinder  simple 
engine  and  passing  through  the  successive  stages  of 
compound,  triple  expansion  and  quadruple  expansion. 
The  simplicity  and  reliability  of  the  ordinary  recipro- 
cating steam  engine,  make  it,  even  in  these  advanced 
days,  probably  the  most  satisfactory  unit  for  propelling 
the  ordinary  medium  sized  vessel. 

Turbines  have  been  very  extensively  adopted  for 
ship  propulsion  particularly  in  high  powered  and  fast 
passenger  steamers.  It  has  been  said  that  if  a  vote 
were  taken  amongst  those  interested  in  British  shipping 
as  to  who  conferred  the  greatest  good  upon  the  industry 
as  a  whole,  the  vote  would  be  in  favour  of  "Parsons", 
the  inventor,  or  at  least  the  adaptor  to  commercial  uses, 
of  the  steam  turbine. 

Turbines  are  in  common  use  on  board  steam  ships 
in  various  ways: 

(1)  All  turbine  drive,  with  the  turbines  directly 
connected  to  the  propeller  shafting. 

(2)  The  combination  system,  where  turbines  are 
used  in  conjunction  with  ordinary  reciprocating  engines, 
the  exhaust  steam  from  the  low  pressure  end  of  the  latter, 
being  passed  into  a  turbine  where  the  last  remnants  of 
its  expansive  properties  are  utilized  before  finally  reaching 
the  condensing  plant. 

(3)  The  system  in  which  turbines  drive  the  propeller 
or  propellers  through  specially  designed  and  constructed 
gearing  either  of  the  single  or  double  reduction  type. 


(4)  The  electric  drive  in  which  the  turbines  are 
used  for  the  generation  of  electric  current  which,  in  turn, 
is  used  to  drive  the  propeller  shafting  through  motors. 

Our  neighbors  in  the  United  States,  have,  in  the 
last  couple  of  years,  become  very  enthusiastic  in  the  use 
of  electric  drive.  Several  units  of  the  United  States  Navy 
are  propelled  by  electric  machinery,  and,  within  the  last 
few  months,  some  cargo  vessels  have  also  been  fitted 
with  this  type.  Though  the  results  so  far  have  been 
satisfactory,  we  are  scarcely  in  a  position  to  say  whether 
or  not  electric  drive  for  ocean-going  cargo  or  passenger 
vessels  is  a  commercial  success,  as,  owing  to  the  peculiar 
conditions  under  which  ships  operate  and  the  sudden 
emergencies  they,  and  those  on  board  of  them,  are  fre- 
quently called  upon  to  face,  it  is  only  by  long  experience 
that  the  merit  or  otherwise  of  this  method  of  propulsion 
can  be  determined.  Naval  vessels,  are,  of  course,  in  a 
class  by  themselves. 

Within  the  last  decade,  the  use  of  oil  as  fuel 
on  board  vessels  has  increased  by  leaps  and  bounds. 
According  to  last  year's  records,  the  number  of  vessels 
afloat  using  oil  in  oil-fired  boilers  is! 6.3  per  cent,  and  of 
those  using  oil  in  internal  combustion  engines  1.7  per 
cent.  Of  the  remaining  world  tonnage  of  size  above 
100  tons,  76  per  cent  use  coal  as  fuel,  and  6  per  cent 
have  sail  power  only. 

There  are  many  adherents  to-day  to  the  use  of 
Diesel  and  semi-Diesel  type  engines  on  board  ships. 
Personally,  the  writer  is  of  the  opinion  that  the  develop- 
ment of  this  type  of  machine  for  marine  purposes  is  one 
of  the  most  outstanding  achievements  of  recent  years. 
There  are  many  argimients  put  forward  by  the  supporters 
of  this  type  of  propulsion,  most  of  which  are  reasonably 
sound.  Lord  Pirrie,  the  world  renowned  head  of  Harland 
and  Wolff,  and  a  magnate  of  shipbuilding  and  engineer- 
ing, after  making  a  tour  of  oil  fields  in  the  Southern 
States  and  Mexico,  suggested  that  it  was  almost  a  crime 
for  any  power  user  to  consume  oil  in  oil-fired  steam 
boilers  or  in  any  other  marmer  than  directly  in  a  motor 
engine.  Decided  advantages  accrue  by  the  use  of  internal 
combustion  engines  in  the  way  of  increased  deadweight 
capacity  (owing  to  the  absence  of  boilers),  economy  in 
fuel,  upkeep  and  personnel. 

Comparing  steam  engine  driven  vessels  with  inter- 
nal combustion  engine  driven  vessels,  one  is  forced 
to  admit  the  advantage  in  favour  of  the  latter.  From 
established  records  it  is  known  that  the  most  efficient 
steam-driven  turbine  and  geared  machinery  of  say  3000 
sh^ft  horse  power  will  not  consume  less  than  one  pound 
of  oil  per  shaft  horse  power  per  hour  for  all  purposes, 
whereas  with  an  internal  combustion  engine  driven  ship 
of  equal  power  utilizing  an  economical  system  of  auxiliary 
driving,  the  figure  is  less  than  J^  pound  of  oil  per  hour 
per  shaft  horse  power  for  all  purposes,  a  saving  of  at 
least  50  per  cent. 

Taking  a  vessel  equipped  with  a  Diesel  of  say  4000 
Brake  Horse  Power,  the  oil  consumption  in  pounds  per 
hour  per  horse  power  is  about  .45.  A  reciprocating 
engine  of  about  4700  I.H.P.  would  be  required  for  the 
same  vessel,  if  using  coal  the  consumption  would  be 
about  1.6  pounds  per  hbrse  power  and  oil  about  1.14 
pounds  per  horse  power  per  hour.    A  geared  turbine 
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of  about  3^KX)  shaft  horse  power  would  require  1.4  ijounds 
of  coal  and  1.0  ix)Uiul  of  oil  per  horse  ]X)wer  per  hour. 
The  nearest  comiMtitor  to  the  Diesel  with  its  .45  pounds 
of  oil  per  hour  jH'r  iiorse  |)ower  is  thus  tiie  v;eared  turbine 
witii  its  1.0  pounds  of  oil  ju'r  iiour  [KT  horse  i^ower. 

A  Kreat  revival  has  taken  place  in  regard  to 
Sup)erhcatinn.  It  is  rather  surprising'  to  rememlx.'r  that 
the  steamer  "Cîreat  Kastern",  thai  famous  product  of 
the  brains  of  Brunei  and  Scott  Russel,  which  was  built 
in  1858,  was  eciuipped  with  Suix-rheatcrs.  For  many 
years  after  the  "Cîreat  lùislern",  Suix-rheaters  on  board 
ocean-goinR  vessels  seem  to  have  fallen  into  disuse,  until 
the  revival  of  seven  to  ten  years  a.t;o.  Since  then  the  use 
of  Superheaters  has  increased  enormously,  and  to-day 
many  different  types,  all  with  advantages  and  some 
with  disadvantatjes.  are  in  use.  It  seems  now  as  though 
the  advantages  and  economy  of  superheating  steam  were 
beyond  doubt  and  the  use  of  some  kind  of  superheating 
equipment  is  gradually  becoming  universal. 


Launching  of  S.S.  "Canadian  Mariner"  at  Halifax 

The  Old-Time  Engineer 

We  must,  however,  never  lose  our  respect  and 
admiration  for  the  old  type  engineer,  immortalized  by 
Kipling,  who  succeeded  in  keeping  his  machinery  running 
when  it  seemed  physically  impossible  for  him  to  do  so. 
Covered  with  oil  from  head  to  foot,  usually  involved  in 
arguments  with  firemen  or  trimmers,  McAndrew  was  a 
type  by  himself,  full  of  resource  and  frequently  on  the 
lookout  for  vacuum,  wlych  seems  to  have  been  the  bane 
of  the  engineer  Kipling  portrays.  In  the  midst  of  all 
our  new  ideas,  let  us  not  forget  the  foundation  laid  by 
the  old  timer,  with  his  compound  engine  and  low  pressure 
boiler.  The  intimate  knowledge  of  his  machine  which  he 
possessed  has  borne  such  fruit  that,  to-day,  we  find  very 
strong  prejudices  against  the  adoption  of,  what  we  are 
pleased  to  call,  more  modem  equipment. 

Admiral  Lord  Charles  Beresford,  whose  memory  is 
dear  to  everyone  with  British  blood  in  their  veins,  once 
made  the  following  comments  on  the  old  sailing  navy, 
and  his  remarks  apply  equally  well  to  the  Mercantile 
Marine,  even  in  these  days  of  steam  and  oil  —  "The 
Navy  provides  the  finest  possible  mental  and  physical 


training.  It  leaches  initiative,  presence  of  mind,  accurate 
observation,  habitual  defiance  of  danger,  ready  resource 
and  an  extraordinary  hardihfxxl.  At  sea  a  man  holds 
his  life  on  the  condition  that  he  ix>ssesses  thiese  qualities. 
Frequent  emergencies  are  part  of  the  ordinary  routine, 
and  the  penalty  of  failing  to  meet  them  is  inevitable. 
There  is  no  arguing  with  a  gale  of  wind." 


Canada  as  a  Shipbuilder  in  the  War 

Canada  has  played  a  great  part  in  establishing  herself 
as  a  definite  partner  in  the  great  business  of  World  Ship- 
building. From  sources  which  are  considered  reliable,  we 
learn  that  in  1863  a  total  of  602  vessels  with  a  tonnage  of 
almost  225,000  tons  were  constructed  in  Canada,  including 
the  Maritime  Provinces.  It  is  evident  that  in  those  days 
this  country  did  quite  a  large  business  in  the  building  of 
ships  and  selling  them  to  other  countries.  In  1874  the 
number  of  vessels  constructed  had  dropped  to  487  with 
a  tonnage  of  190,000,  and  from  that  time  on,  the  fall 
was  gradual  until  in  1915  the  number  was  only  246,  with 
a  tonnage  of  about  19,000  tons.  The  use  of  iron  and  steel 
in  the  construction  of  vessels  was  largely  responsible  for 
the  shrinkage  in  Canada's  output,  as,  imtil  a  few  years 
ago,  iron  or  steel  shipbuilding  was  a  very  small  factor 
in  the  country's  business. 

In  certain  sections  of  the  Maritime  Provinces  and 
Pacific  Coast,  wood  shipbuilding  is  still  quite  an  important 
industry,  but  the  tonnages  turned  out  are  small  and  do 
not  mean  much  in  tables  of  statistics. 

The  needs  of  Canada  and  the  Mother  Country  in 
the  war  made  the  development  of  the  shipbuilding 
industry  in  Canada  a  very  real  and  vital  necessity. 
Now  that  we  have  been  placed  in  possession  of  some 
actual  facts  regarding  the  war  situation,  it  is  undoubtedly 
proved  that  the  crux  of  the  whole  affair  lay  on  the  sea, 
and  that,  if  the  submarine  campaign  had  gone  on  un- 
checked and  had  achieved  that  success  which,  at  one 
time,  it  seemed  almost  certain  to  achieve,  there  could 
only  have  been  one  ending. 

Canada  constructed  in,  for  the  most  part,  newly 
developed  Canadian  Shipyards  a  large  number  of  patrol 
vessels,  the  first  one  being  delivered  in  October,  1917. 
A  total  of  sixty  trawlers  and  one-hundred  drifters  were 
constructed,  and  these  vessels  rendered  yeoman  service 
in  patrolling  duties  in  Canadian  waters  and  in  other 
parts  of  the  world.  In  addition,  large  numbers  of  sub- 
marines, motor  driven  scouts,  etc.,  were  bmlt  in  this 
country  and  used  in  various  zones  of  warfare.  The 
Davie  Shipbuilding  Company,  at  Quebec,  constructed  a 
fleet  of  about  fifty  light  draft  barges  for  Mesopotamia. 
These  were  taken  apart  at  Quebec  and  re-erected  in 
Mesopotamia  and  proved  so  satisfactory  that  Lord 
AUenby,  the  General  in  Command  of  the  Eastern  campaign 
wrote  Mr.  Davie  a  personal  letter  complimenting  hSn 
on  the  work  the  plant  had  done,  stating  that  the  Canadian 
built  boats  had  been  the  best  of  all  the  boats  sent  over. 

The  Imperial  Munitions  Board  carried  through  an 
extensive  programme  of  ship  construction  which  resulted 
in  the  completion  of  much  useful  cargo  carrying  tonnage 
diuing  the  later  years  of  the  war. 
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There  has  been  a  great  deal  of  talk  about  the 
Canadian  Government  Merchant  Marine.  The  writer 
is  not  a  politician,  and  is  therefore  for  that  reason  not 
much  exercised  as  to  the  wisdom  or  otherwise  of  this 
Government  owing  a  Merchant  Shipping  fleet.  This  fine 
fleet  was  projected  in  the  darkest  days  of  the  war,  and 
vast  sums  of  money  were  invested  in  shipyards  and 
allied  industries  in  order  to  construct  and  to  deliver 
to  the  Government  cargo  carrying  vessels  for  which  the 
whole  world,  at  that  time,  was  clamouring.  The  total 
cost  of  the  whole  Government  programme  of  sixty-three 
ships  of  about  380,000  tons  deadweight  is  around 
$72,818,000.00,  or,  in  other  words,  the  cost  to  Great 
Britain  of  about  two  days  warfare  as  practised  in  the 
year  1918.  The  cost  per  deadweight  ton  ranged  from 
$167.50  to  $215.00,  according  to  size,  and  these  were 
fair  average  prices  at  the  time  the  orders  were  placed. 

The  Future  of  Shipbuilding  in  Canada 

To-day  about  fifty  ships  are  in  actual  operation, 
not  a  single  vessel  of  the  fleet  being  laid  up.  They  may 
not  all  be  making  money,  but  it  would  be  no  disgrace 
to  the  men  who  are  operating  them  if  they  were  not 
making  money  under  the  present  conditions  of  freights 
and  international  commerce.  Everyone  of  these  fine, 
well  designed  and  well  built  vessels  has  the  word, 
"Canadian"  as  a  part  of  her  name,  and  therefore  acts, 
in  some  measure  anyhow,  as  a  means  of  propaganda  for 
this  growing  country.  The  writer  has  been  very  proud 
on  different  occasions  to  see  in  New  York  Harbour,  a 
Canadian  owned,  Canadian  designed,  Canadian  built 
and  Canadian  operated  vessel  flying  the  Canadian  flag 
at  her  stern,  a  worthy  example  of  the  strides  Canada 
has  made  in  ship  construction. 

Every  citizen  and  resident  of  this  great  Dominion 
of  Canada,  this  wonderful  country  which  is  capable  of 
such  tremendous  development,  who  has  the  interests  of 
the  Dominion  at  heart,  should  lend  his  aid,  where  possible, 
towards  stimulating  and  fostering  the  shipbuilding  in- 
dustry in  our  midst.  A  country  cannot  live  to  itself, 
and  overseas  commerce  is  as  vital  to  its  existence  as 


light  and  air  are  to  its  inhabitants.  It  is  not  to  be 
questioned  that  Canadian  products  should  be  carried 
to  the  uttermost  parts  of  the  world,  and  surely  they 
should  be  carried  in  Canadian  vessels  if  it  is  possible 
to  do  so.  The  proud  position  of  the  British  Empire 
to-day  is  attributable  in  no  small  measure  to  her  won- 
derful Mercantile  Marine,  and  to  the  foresightedness 
of  the  men  who  direct  it  now,  and  have  directed  it  in 
years  gone  by. 

No  one  can  find  fault  with  Canada  as  a  nation  for 
endeavouring  to  carry  her  own  products  in  her  own  ships. 
Our  friends  across  the  border  have  the  same  end  in  view, 
and  we  have  no  right  to  expect  them  to  think  or  act 
differently.  Competition  is  good  in  most  lines  of  business, 
and  is  certainly  no  detriment  in  the  building  and  operating 
of  steam  boats. 

Our  interest,  however,  as  The  Engineering  Institute 
of  Canada  is  primarily  Canadian,  it  would  be  very  strange 
if  it  were  not  so.  It  is  our  duty,  therefore,  to  stimulate 
our  local  industries,  and  in  stimulating  them,  to  do  our 
share  in  helping  to  make  them  more  efficient,  so  that 
the  trade  mark  "Made  in  Canada"  —  whether  it  be  on 
beaver  board  or  ships  —  may  be  a  sign  of  excellence  and 
superiority. 

So  far  as  the  building  of  ships  is  concerned,  the  world 
now  knows  that  Canada  can  build  ships.  We,  who  are 
connected  with  ship  design  and  construction  in  Canada, 
ask  the  co-operation  and  assistance  of  our  colleagues  in 
the  allied  professions,  to  the  end  that  the  ground  Canada 
has  gained  in  this  business  may  not  be  utterly  lost.  Wages 
must  come  down,  cost  of  materials  and  of  living  must 
come  down  if  we  are  to  be  on  anything  like  an  equal 
footing  with  our  competitors. 

All  lines  of  business,  more  or  less,  are  suffering  from 
depression,  and  this  is  not  peculiar  to  Canada.  This 
depression  will  pass  away,  however,  and  business  will 
inevitably  improve.  Let  us  be  sure  that  we  are  ready 
and  equipped  in  every  way  when  the  day  of  improvement 
comes,  we,  in  the  ship  game,  are  doing  the  best  we  can 
to  keep  things  moving. 


Ship  Propulsion 


Modem  methods  of  ship  propulsion,  reciprocating  engine,  steam  turbine,  internal  combustion  engine, 

and  the  electric  drive. 

T.  C.  Phillips,  M.E.I.C. 

Read  before  Ottawa  Branch,  The  Engineering  Institute  of  Canada,  February  17th,  1921. 


The  subject  the  writer  has  the  honour  of  presenting  is 
one  of  such  magnitude  and  radius,  that  the  time  at  our 
disposal  will  only  permit  of  a  more  or  less  general  review. 
The  subject,  of  course,  is  taken  from  its  mechanical  stand- 
point, and  endeavour  will  be  made  to  shew  the  progress 
from  its  inception  to  the  present  time. 

Here  is  shewn  a  print  of  these  war  galleys  as  used 
by  the  Roman  Navy. 

James  Watt  was  a  pioneer  of  Great  Britain  in  the 
development   of  the   steam  engine.     He   indicated   his 


accurate  conception  of  the  expansive  properties  of  steam 
by  publishing  the  principles  of  this  action  in  1769.  It 
was  not,  however,  until  the  first  year  of  the  nineteenth 
century  that  the  steam  engine  was  applied  afloat  as 
motive  power  in  Great  Britain;  mechanical  propulsion 
is  then  a  product  of  the  nineteenth  century. 

The  first  passenger  ship  (steam  driven)  to  be  operated 
in  Europe  is  said  to  be  the  "Comet";  she  had  regular 
sailings  between  Glasgow  and  Greenock.  Her  dimensions 
were  41'  x  11'  x  5H'.  having  1-11'  cylinder  16"  stroke. 
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The  first  mechanical  propulsion  of  ships  was  by 
means  of  the  side  lever  engine  driviiij;  sicle  or  stern 
paddle  wheels.  This  type  was  abandoned  later  ^owin^; 
to  the  lar^e  amount  of  space  required)  in  favour  of  the 
direct  acting  ennini-. 

Ik'tween  1840  and  1850  tubular  toilers  were  intro- 
duced which  enabled  the  pressure  to  be  raised  to  15  lbs. 
These  were  known  as  rectanjjular  or  lank  Ixjilers. 

Much  of  the  naval  opix)sition  to  mechanical  propul- 
sion was  broken  down  by  the  adoption  of  the  screw 
propeller,  which  came  in  between  1840  and  1850;  this 
means  doiiiR  away  with  the  Rreat  disadvantage  of  the 
paddles  in  a  linhtinR  ship.  The  screw  propeller-  which 
we  will  endeavour  to  explain  at  greater  length  later- 
had  been  invented  long  before,  but  its  practical  utility 
does  not  appear  to  have  been  recognized  due  probably 
to  the  slow  moving  engines  of  that  period,  as  will  l)e 
understood.  This  means  of  propulsion  called  for  higher 
speed  to  attain  that  speed  of  ship  obtained  by  paddles 
and  up  to  that  period  no  engines  had  been  produced  of 
sufficient  speed  to  allow  for  direct  connection  of  the 
engine  to  screw  shaft,  the  trouble  had  to  be  met  by  the 
fitting  of  gearing  —  not  quite  the  same  as  we  understand 
it  toda\-  —  the  crying  need  today  is  to  keep  the  propeller 
revolutions  down,  then  it  was  to  keep  them  up. 

It  was  at  this  time  that  the  horizontal  engine  made 
its  appearance,  and  owing  to  the  limited  room  available 
it  had  to  be  constructed  on  the  trunk  principle. 

Returning  to  the  horizontal  geared  trunk  engine, 
difficulties  were  found  in  maintaining  the  large  trunk 
steam  tight,  so  this  tiT>e  gave  way  in  the  larger  vessels 
to  the  usual  t>-pe  of  piston  rod  engine.  Pressure  now 
carried  reached  20  to  25  lbs.  and  enabled  the  engines 
to  turn  at  sufficient  speed  to  permit  of  their  being  directly 
connected  to  the  screw  shaft.  These  engines  registered 
a  great  advance  on  previous  designed  being  fitted  with 
jet  condensers. 

Surface  condensation  came  in  about  the  year  1860, 
being  an  advance  of  far  reaching  importance.  Cylindrical 
boilers  soon  followed.  The  gain  realized  from  higher 
steam  pressure  and  the  expansion  of  steam  was  soon 
recognized,  with  the  results  that  steam  pressures  were 
raised  to  60  lbs.  From  1870  on,  compound  engines  were 
generally  adopted,  the  benefits  by  compounding  shewing 
a  sa\Tng  of  over  30<~^  in  fuel,  increased  regularlity  of 
turning  movement  with  a  consequent  reduction  in  stresses, 
also  less  weight  per  H.P. 

As  the  power  of  the  compound  engine  increased, 
the  dimensions  of  L.P.  cylinder  became  so  great,  that 
it  became  necessary  to  fit  two  cylinders  instead  of  one 
and  the  three  cylinder  compovmd  came  into  being.  With 
steam  pressures  of  over  100  lbs.  variation  of  temperature 
in  each  cylinder  of  the  compound  again  became  too 
great,  therefore  the  full  economy  due  to  high  pressure 
was  not  effected  due  to  condensation  and  so  the  three 
cylinder  compound  developed  into  the  Triple  Expansion 
with  the  resultant  advance  in  economy  and  efficiency; 
later  came  the  four  cylinder  Triple  and  Quadruple 
Expansion. 

Passing  on  from  the  reciprocating  engine  in  the 
service,  we  come  to  the  Direct  Rotary  Engine  the  Steam 
Turbine.    This    development    was    introduced    in    the 


United  Kingdom  by  Sir  Charles  Parsons  and  the  first 
vessel  ecjuippcd  with  this  type  of  engine  was  known  as 
the  "Turbinia". 

The  adoption  of  the  steam  turbine  in  the  navy  was 
complete,  not  so  in  the  mercantile  marine,  where  the 
great  majority  of  cargo  carriers  today  still  retain  the 
reciprocating  engine. 

Screw  Propellor 

There  is  one  similarity  in  all  ships  today  regarding 
the  outboard  means  of  propulsion  in  that  the  screw 
propeller  has  been  recognized  universally  as  the  best 
medium  for  transmitting  power  to  the  water  as  a  means 
of  driving  the  ship  ahead  or  astern.  It  is  today  the 
one  doubtful  factor  in  the  whole  arrangement  of  power 
transmission  at  sea,  that  is  to  say,  there  are  so  many 
factors  to  nullify  its  true  operation,  that  we  have  no 
guarantee  that  the  screw  designed  will  adequately  fill  the 
bill  when  fitted  to  the  full  size  ship.  These  conditions 
will  be  the  more  clearly  understood  when  considering 
the  complex  action  of  the  waters  in  which  the  propellers 
revolve. 

When  a  body  in  the  form  of  a  ship  is  submerged 
in  a  fluid  and  moves  through  the  fluid  in  the  direction 
of  its  length,  the  fluid  opens  out  in  front,  moves  aft 
along  the  body  in  what  is  known  as  "stream  hnes"  and 
closes  in  at  the  stern,  the  pressure  exerted  by  the  fluid 
at  the  fore  end  of  the  ship  being  nearly  balanced  by  that 
at  the  stem.  These  stream  lines  are  of  perfectly  defined 
form,  but  difïer  according  to  the  shape  of  the  body  or 
ship.  In  all  cases  of  ordinan,^  fluids,  the  body  must  be 
oval  or  similar  to  ship  form  for  perfect  stream  line  motions, 
projections  or  sharp  corners  disturb  these  stream  lines, 
adding  to  the  resistance. 

In  the  actual  case  of  a  ship  moving  through  water, 
considerable  resistances  to  motion  take  place  due  to  the 
fluid  possessing  a  certain  amount  of  viscosity,  the  surface 
of  the  ship  not  being  frictionless,  the  formation  of  eddies 
because  of  the  imperfect  shape  of  the  body  and  the 
formation  of  waves  as  the  ship  is  on  the  surface,  by  the 
viscosity  of  the  water  is  meant,  that  with  water  in 
motion  the  friction  among  the  particles  of  the  fluid  tends 
to  resist  any  change  of  form  or  distortion.  Frictional 
resistances  increase  directly  with  the  area  of  wetted  surface 
and  as  the  cube  of  the  speed.  As  a  ship  goes  through 
water,  the  rough  surfaces  cause  a  dragging  action,  causing 
a  motion  of  the  adjacent  water  in  the  same  direction  as 
the  ship  is  moving,  at  something  like  7*^  to  10%  of  the 
speed  of  the  ship  according  to  the  condition  of  the  wetted 
surface.  The  loss  due  to  eddy  making  is  generally  small 
and  is  due  to  the  varying  velocities  set  up  by  the  dragging 
action  of  the  ship.  The  particles  of  water  roll  over  so 
to  speak  and  react  upon  each  other;  in  a  similar  manner 
the  action  of  the  propellers  set  up  another  series  of  eddies 
due  to  the  blades  acting  obliquely  on  the  water  and  the 
frictional  drag  of  the  blade  surfaces.  Waves  may  be 
divided  into  two  kinds;  the  divergent  waves  thrown  off 
by  the  ship  from  the  bow  and  sides  which  are  a  loss  of 
energy  and  the  following  wave  at  the  stem,  which  partly 
assists  in  the  forward  motion  of  the  ship  and  is  not  there- 
fore all  lost  power.  Wave  making  depends  largely  on  the 
entrance  and  run  of  ship  and  while  comparatively  unmi- 
portant  at  low  speeds  absorbs  considerable  power  at  high 
speeds.    Another  feature  in  screw  propelled  ships  is  the 
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additional  resistance  due  to  the  action  of  the  screw  in 
diminishing  the  pressure  at  the  stern.  The  depth  of 
water  also  materially  effects  the  efficiency  of  the  propeller. 
Tests  taken  with  destroyers  of  the  river  class  shew  a 
loss  of  1  knot  in  water  at  100  feet  depth  as  compared 
with  a  depth  of  240  feet  and  a  further  loss  of  2  knots  at 
50  feet  depth.  Cavitation,  an  action  due  to  high  pressure 
per  square  inch  of  blade  surface  as  a  consequence  of  high 
pheripheral  speeds  is  a  preventable  loss.  In  direct 
driven  turbine  destroyers,  where  high  speeds  are  neces- 
sary to  obtain  the  required  power  with  small  propellers, 
this  has  been  most  marked.  Cavitation  as  the  name 
implies  is  the  forming  of  cavities  at  the  back  of  the  blades, 
due  to  the  failure  of  the  atmospheric  pressure  —  due  to 
high  speed  —  to  follow  the  blades  with  a  pressure  of 
water. 

It  will  be  appreciated,  therefore,  that  the  diflficulties 
to  be  overcome  in  allowing  for  all  the  disturbing  elements, 
which  take  place  at  the  stern  of  the  ship,  in  attempting 
to  provide  reliable  data  for  the  design  of  this  medium 
are  complicated  and  far  reaching. 

The  action  of  the  screw  propeller  is  a  subject  in 
itself  and  deserves  much  greater  study  and  consideration 
than  can  be  gone  into  tonight.  The  general  design  of 
the  propeller  you  all  know.  The  reasons  responsible  for 
the  number  of  blades,  diameter,  surface,  pitch  and  the 
various  ratios  are  multiple  and  result  from  the  special 
requirements  in  each  case. 

The  elementary  duties  of  the  propeller  is  to  transmit 
the  shaft  Horse  Power  to  the  water,  that  is  to  say  the 
shaft  Horse  Power  overcomes  the  resistance  of  the  ship 
by  the  projecting  of  streams  of  water  known  as  the 
race  of  the  propeller.  This  power  at  the  screw  is  known 
as  the  Effective  Horse  Power  and  is  proportionate  to  the 
product  of  the  speed  of  advance  and  resistance;  it  will 
be  remembered  that  the  influence  of  the  screw  extends 
sufficiently  far  forward  to  cause  a  diminution  of  pressure 
at  the  stern,  thereby  adding  to  the  resistance  and  Effective 
Horse  Power  required. 

As  explained,  a  great  deal  of  mystery  is  associated 
with  propeller  design.  Taking  the  action  of  a  propeller 
as  a  pump,  and  applying  Newton's  Law  of  action  and 
reaction  being  equal  and  opposite,  it  will  be  clear  that 
there  cannot  be  discharge  without  suction,  and  suction 
or  a  clear  flow  of  water  to  the  propeller  is  most  difficult 
to  get;  and  it  is  here,  in  the  opinion  of  the  writer,  that 
the  root  of  the  trouble  lies,  through  the  disturbed  and 
complex  action  of  the  waters  due  to  the  various  causes 
already  explained.  If  it  were  possible  to  so  place  the 
propeller  that  an  unbroken  steam  of  water  to  it  could 
be  assured  free  from  all  the  disturbing  elements  at  present 
met  with,  much  of  the  mystery  would  doubtless  disappear. 

Steam  Turbine 

The  turbine  is  an  engine  where  the  efficiency  advances 
directly  with  the  speed  or  revolutions;  the  propeller, 
generally  speaking,  attains  its  maximum  efficiency  at 
low  speeds,  from  which  will  be  seen  that  two  opposed 
efficiencies  are  to  be  dealt  with  in  the  operation  of  the 
steam  turbine  for  ship  propulsion,  resulting  in  the  impaired 
efficiency  of  the  one  or  the  other  or  both.  This  evil  has 
been  met  in  a  great  measure  by  new  turbine  arrangements, 
gearing  and  electrical  reduction. 


The  main  difference  is  that  the  torque  or  turning 
movement  applied  to  the  shaft  in  turbines  is  the  direct 
energy  of  the  steam  acting  on  the  periphery  of  the  blade 
circle  of  the  rotor  instead  of  by  means  of  the  crank  in 
reciprocating  engines.  The  action  is  essentially  the 
same  as  the  steam  expanding  through  a  definite  range  of 
pressure  and  temperature  expends  the  same  energy 
whether  it  issues  from  a  suitable  orifice  or  expands  against 
a  receding  piston. 

The  maximum  amount  of  energy  or  work  in  foot- 
pounds that  may  be  extracted  through  the  turbine  casing 
can  only  be  obtained  when  the  rotor  diameter  is  so  designed 
as  to  permit  of  the  peripheral  velocity  of  the  blades  being 
about  half  that  of  the  steam,  or  put  in  other  words  the 
best  bucket  speed  is  at  half  the  steam  speed,  under  which 
conditions  theoretically  all  the  kinetic  energy  of  the 
steam  is  absorbed.  Steam  at  150  pounds  when  expanded 
to  atmospheric  pressure  attains  a  speed  of  2950  feet  per 
second,  and  if  expanded  into  a  vacuum  of  28"  the  velocity 
is  4010  feet  per  second,  which  would  necessitate  a  bucket 
speed  entirely  beyond  practical  limits  of  construction; 
this  high  speed  is  reduced  by  compounding  as  will  be 
shown  later. 

As  with  the  reciprocating  engine,  power  is  obtained 
from  heat;  the  transformation  of  heat  into  mechanical 
energy  rotating  the  shaft,  the  expansion  of  steam  in  the 
turbine,  however,  more  closely  follows  the  adiabatic  line, 
as  no  extreme  variations  of  temperature  take  place  as 
with  the  piston  engine  due  to  the  condensation  losses 
resulting  from  the  alternately  heating  up  and  cooling  of 
the  cylinder  walls.  The  turbine  has  the  ability  too,  to 
handle  large  voliune  and  consequently  utilize  low  pres- 
sures which  is  a  distinct  advantage  in  its  favour,  this 
cannot  be  done  with  the  piston  engine,  as  this  type  of 
engine  cannot  be  adapted  to  accommodate  large  volumes, 
and  the  mechanical  difficulties  presented  by  the  undue 
size  of  low  pressure  cylinders  preclude  any  advantage 
being  realized  with  a  vacuum  higher  than  26".  The 
turbine  on  the  other  hand  gains  rapidly  in  efficiency 
with  every  improvement  in  vacuum.  It  is  estimated 
that  an  addition  of  1"  over  26"  means  a  saving  of  4% 
in  steam  consumption;  another  1"  addition  registered 
a  further  gain  of  4H%  while  vacuum  at  29"  brought 
the  steam  consumption  down  5li%  more.  To  further 
illustrate  the  benefits  of  this  utilization  of  low  pressures 
and  high  vacuum,  let  us  take  the  case  of  the  triple  expan- 
sion engine  with  cylinder  ratios  H.P.  to  L.P.  of  say  1  to 
71^.  Assuming  a  cut  off  of  H  in  the  H.P.  would  give 
22^^  expansions  by  volumes.  With  the  turbine,  initial 
pressure  150  lbs.  absolute  and  a  vacuimi  of  29"  or  back 
pressure  of  one  poimd  we  would  get  150  expansion  by 
pressures,  from  which  it  will  be  seen  that  much  more 
work  can  be  got  out  of  the  steam. 

Reaction  Turbine 

There  are  many  makes  of  turbines  on  the  market 
today  used  for  ship  propulsion,  but  we  need  only  deal 
with  one  or  two  of  the  principal  types.  The  original 
turb  ine  fitted  in  British  warships  was  that  designed  by 
Sir  Charles  Parsons  and  worked  upon  what  is  known 
as  the  reaction  principle;  that  is,  the  steam  flowing 
axially  or  in  parallel  streams  through  the  turbine  expends 
its  energy  on  the  rotor  blades,  from  where  it  passes  on 
to  fixed  or  guide  blades  and  reacts  again  on  to  the  next 
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row  of  moving  blades  and  st)  on  to  (hi-  condenser,  the 
steam  during  tliis  oixration  slowly  falling  in  pressure 
and  teni]H"niture  and  increasing;  in  velocity  and  volume. 
It  will  he  underst(K)d  that,  a  drop  in  iiressure  takes  place 
in  each  blade  row;  therefore,  with  different  iiressures  each 
side,  the  blading  has  to  Ix-  constructed  wilii  minute 
clearances  to  prevent  ti])  leakat^'e,  and  all  adjustments 
with  rej^ard  to  the  expansion  of  thi'  different  metallic 
parts  have  to  be  carefully  and  finely  made  lx)lh  with 
casing  and  rotor  blades  to  reduce  this  loss  to  a  minimum. 
Naturally,  these  clearances  have  to  be  adjusted  for  the 
highest  speeds  or  highest  tcmix'ralures  of  the  various 
parts,  if  the  speed  is  then  reduced,  the  clearances  are 
increased  and  the  losses  due  to  this  increase  rapidly  and 
are  said  to  vary  as  the  square  of  the  revolutions  or  a  3% 
loss  at  600  revolutions  would  mean  a  27*^^  loss  at  200 
revolutions;  it  is  therefore  clearly  evident  that  the  reac- 
tion turbine  is  only  economical  at  its  designed  speed. 

To  keep  down  the  speed  of  a  reaction  turbine,  when 
directly  connected  to  the  propeller  shaft  calls  for  a  small 
pressure  drop  in  each  stage  and  consequently  a  large 
number  of  stages  also  the  revolutions  may  be  reduced 
by  the  increased  diameter  of  the  rotor;  this,  of  course, 
means  a  much  larger  installation  that  small  ships  such 
as  destroyers  are  able  to  accomodate. 

Another  feature  of  this  class  of  turbine  is  that  the 
expansion  of  the  steam  being  practically  adiabatic,  the 
volume  of  steam  increases  steadily  from  its  point  of  entry 
to  the  condenser;  this  increasing  volume  necessitates 
increasing  blade  heights  and  space.  Theoretically,  there- 
fore, each  succeeding  blade  should  be  longer  than  its 
predecessor;  this  of  course,  would  add  to  the  cost  of 
construction,  and  in  practice,  it  has  been  found  sufïi- 
ciently  satisfactory  to  confine  the  rows  of  each  separate 
expansion  to  the  same  height,  and  in  the  last  stages 
instituting  semi-\ving  and  wing  blading  to  allow  for  the 
large  volumes.  The  reaction  turbine,  as  stated  earlier 
requires  deUcate  adjustments  and  should  be  carefully 
warmed  through  before  steaming. 

It  is  the  practice  to  fit  what  are  known  as  cruising 
ttirbines  with  installations  of  the  reaction  type,  in  order 
that  more  economical  running  may  be  effected  at  low 
or  cniising  speeds.  These  ttirbines  are  distinctive  from 
the  ordinary  reaction  turbines  in  that  they  have  longer 
rotor  drums,  owing  to  the  greater  number  of  rows  per 
expansion  and  smaller  blade  heights.  Their  economy  is 
due  to  their  using  a  smaller  quantity  of  steam  at  high 
pressure.  Cruising  turbines  are  not  necessary  with 
impulse  turbine  sets. 

Impulse  Turbine 

The  Curtis  ttu-bine  is  an  impulse  machine;  its  action 
being  the  conversion  of  the  heat  of  the  steam  into  kinetic 
energy,  which  when  applied  to  the  buckets  of  the  rotor 
is  transformed  into  rotary  motion  or  work.  This  is 
brought  about  by  the  high  velocity  of  the  discharge  of 
the  steam,  after  being  expanded  in  a  nozzle.  The  impulse 
turbine  may  be  described  as  a  hardier  machine  than  the 
reaction,  the  various  stages  being  at  constant  pressure, 
fine  bucket  clearances  are  not  necessary,  then  again  the 
casing  and  blading  are  not  subject  to  high  temperatures, 
as  the  steam  enters  at  a  much  reduced  pressiu-e  and 
temperature  after  expansion  in  the  nozzles.  This  type 
of  turbine  is  not  considered  to  be  actually  as  economical 


as  the  reaction  turbine,  but  it  has  many  excellent  features 
to  recommend  it,  it  l)eing  less  susceptible  to  damaRe 
should  water  pass  into  the  casing  with  the  steam,  and 
the  absence  of  fine  clearances  allows  of  its  starting  up 
from  cold  much  earlier.  The  power  can  also  be  increased 
or  reduced  by  the  addili(;n  or  cutting  out  of  nozzles. 

The  Brown-Curtis  is  another  type  of  turbine  much 
used  in  mechanical  propulsion;  it  has  a  velocity  stage 
similar  to  the  Curtis,  and  a  system  of  drum  blading, 
similar  in  a  manner  to  the  Parsons'  Reaction  blading 
but  so  shaped  as  to  form  small  steps  of  Impulse  stages. 

As  explained  the  highest  theoretical  efficiency  of  a 
turbine  is  attained  when  the  linear  velocity  of  the  moving 
blades  is  about  half  the  velocity  of  the  steam.  As  this 
figure  is  very  high,  there  are  two  alternatives  to  obtain 
this  result,  the  one  to  provide  a  revolution  speed  to  meet 
these  requirements,  the  other  to  increase  the  diameter  in 
equal  ratio  to  the  reduction  of  rotative  speed,  which 
would  mean  increasing  the  size  and  weight  of  the  turbine. 

In  impulse  turbines  when  the  throat  pressure  of  the 
nozzle  is  .58  of  the  initial  pressure,  the  limit  of  steam 
flow  or  velocity  is  reached  and  no  matter  how  much  the 
pressure  is  reduced,  the  quantity  flowing  through  the 
blades  of  the  turbine  remains  the  same;  on  the  other 
hand,  if  the  throat  pressure  exceeds  .58  of  the  initial 
pressure  the  quantity  discharged  is  correspondingly 
checked. 

A  pressure  drop  results  in  increased  velocity  of  steam 
in  reaction  blading,  with  constant  pressure  as  in  the  Curtis 
and  New  Parsons,  a  decrease  in  velocity  results. 

Impulse  turbines  are  compounded  for  pressiu-e  by- 
increasing  the  number  of  nozzle  stages,  thus  dividing 
the  pressiu-e  drops  into  stages,  impulse  anci  reaction 
turbines  are  compounded  for  velocity  by  increasing  the 
number  of  blade  row  stages  or  expansions.  Impulse  and 
reaction  turbines  may  therefore  be  compounded  for 
pressure  or  velocity  or  both.  The  necessity  for  com- 
pounding, it  will  be  understood,  is  due  to  the  difficulty 
of  converting  all  the  available  heat  energy  of  the  steam 
iiito  work  in  a  single  stage,  and  due  to  the  exceedingly 
high  blade  velocity  that  would  be  required  to  absorb  ail 
this  kinetic  energy  in  a  single  row  of  blades  of  buckets. 

So  far,  we  have  confined  our  remarks  to  turbines 
through  which  the  steam  flows  axially.  There  is,  how- 
ever, another  type  which  provides  for  a  radial  flow. 
The  design  has  recently  received  much  prominence  for 
ship  propulsion  of  small  powers;  it  differs,  as  will  be  seen, 
from  the  others  in  the  direction  of  flow.  Its  principle 
is  on  the  lines  of  the  reaction,  and  in  place  of  the  usual 
fixed  or  guide  blades,  the  steam  drives  each  alternate 
row  in  opposite  directions.  This  tiu-bine  has  given  high 
results  with  the  electric  drive  system  for  low  powers. 

The  blading  for  high  speed  rotation  due  to  the  use 
of  gearing  has  of  necessity  to  be  of  heavier  and  stronger 
section  to  provide  for  high  steam  velocities  and  centri- 
fugal stresses;  the  balance  of  material,  however,  is  much 
in  favoiu"  of  the  geared  unit.  A  direct  driven  turbine 
with  70,000  feet  of  blading  may  be  substituted  by  a 
geared  turbine  developing  the  same  power  with  7,000  feet 
only,  taking  the  sections  of  blading  and  weights  into 
consideration,  however,  the  proportion  is  8 Jo  tons  to 
4  tons. 
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The  saving  in  weight  by  the  use  of  smaller  high 
speed  turbines  is  offset  by  the  gearing,  the  difference 
being  negligible,  some  little  saving  may  be  effected  in 
boiler  f)ower  and  economy  in  fuel. 

Before  leaving  the  turbine,  it  may  be  remarked 
that  many  large  passenger  ships  have  adopted  a  system 
of  combined  reciprocating  and  turbine  engines,  great 
economy  being  effected  by  utilizing  the  steam  at  low 
pressures.  Well  known  ships  driven  on  this  principle 
are  the  "Melita",  "Minnedosa",  "Olympic"  and  "Brit- 
tanic",  the  latter  it  will  be  remembered  was  one  of  the 
largest  ships  in  the  world  and  did  duty  as  a  hospital 
ship  during  the  war.  Her  loss  was  due  to  an  enemy 
torpedo.  The  usual  arrangement  provides  for  reciproc- 
ating engines  driving  the  wing  propellers  exhausting  into 
a  low  pressure  turbine  driving  a  centre  shaft.  The  gain 
due  to  the  utilization  of  the  low  pressure  steam  is  shewn 
graphically  on  diagrams  shewing  the  equivalent  value  of 
lower  heat  drop. 

Boilers 

Mention  may  now  be  made  of  the  progress  in  boilers  • 
this  as  will  be  seen  has  not  been  so  marked  as  with  engines. 
The  square  flue  boilers  of  100  years  ago  carrying  3  or  4 
pounds  pressure  were  improved  somewhat  year  by  year 
to  carry  higher  pressures  and  in  the  year  1870  shew 
pressures  as  high  as  30  pounds  per  square  inch  being 
carried.  Great  difficulties  were  met  with  to  ensure  the 
tightness  of  these  rectangular  boilers  and  considerable 
additional  staying  had  to  be  fitted.  In  1845,  the  Admi- 
ralty substituted  the  rectangular  for  the  flue  and  in  1875 
the  oval  boiler  for  the  square  and  the  pressure  was  raised 
in  consequence  to  60  lbs.  Ten  or  fifteen  years  later,  the 
cylindrical  multitubular  boiler  commonly  known  as  the 
"Scotch"  boiler  made  its  appearance;  this  type  which 
is  in  more  general  use  today  afloat  than  any  other.  The 
cylindrical  boiler  is  not,  really  speaking,  an  ideal  means 
of  converting  the  energy  stored  in  the  fuel  to  steam,  but 
taking  into  consideration  the  many  factors  prevailing 
afloat  there  is  much  in  favour  of  its  continued  use. 

A  comparison  of  the  efficiencies  of  cylindrical  and 
water  tube  boilers,  apart  from  the  saving  in  weight  and 
space  shews  that  the  cylindrical  is  well  to  the  fore. 

Only  pure  distilled  water  should  be  used,  as  the 
cleaning  of  the  internal  surfaces  of  water  tubes,  if  allowed 
to  become  coated  with  scale  is  a  prodigious  undertaking, 
also  in  the  event  of  corrosion  or  wastage  taking  place, 
in  the  tubes,  it  is  difficult  to  detect  and  more  difficult 
to  treat. 

Cylindrical  boilers  are  not  so  particular  as  to  the 
purity  of  the  water  used;  they  do  not  call  for  cleaning 
so  often,  which  means  in  a  nutshell  that  this  class  of 
boiler  will  stand  harder  treatment,  and  is  practically 
always  available  for  use.  These  conditions  coimt  with 
the  ship  owner  who,  in  many  cases  is  obliged  to  run  his 
ships  at  a  stated  schedule  of  sailing  dates.  The  raising 
of  steam  may  be  a  much  slower  operation,  but  this  is 
rarely  hardship;  therefore,  it  may  safely  be  assumed 
that  the  discarding  of  the  cylindrical  boiler  is  not  yet, 
even  though  described  by  some  authorities  as  being 
obsolete. 


Liquid  Fuel 

The  use  of  liquid  fuel  afloat  dates  back  from  1902 
and  its  extension  to  war  and  merchant  ships  from  that 
date  has  been  very  rapid,  all  ships  of  His  Majesty's  fleet 
until  very  recently  using  oil  fuel.  The  latest  ships,  how- 
ever, are  arranged  to  burn  both  coal  and  oil  as  a  result 
of  the  recent  scarcity  in  supplies. 

It  will  be  remembered  that  the  well  known  ships 
"Aquitania"    and    "Olympic"   were   recently   converted 
from  coal  to  oil  burning. 
Advantages  of  oil  fuel 

(1)  Greater  evaix)rative  efficiency  in  ratio  of  15  to  10. 

(2)  No  losses  due  to  cleaning  fires. 

(3)  No  smoke  or  ashes. 

(4)  Better  control  of  fires. 

(5)  Better  facilities  for  ensuring  good  combustion. 

(6)  Smaller  stokehold  and  staffs. 

(7)  Convenience  of  stowage  and  handling. 

(8)  Rapid  and  easy  manner  of  taking  in  supplies. 

(9)  Greater  steaming  radius  than  coal. 

Disadvantages 

(1)  Cost. 

(2)  Not  obtainable  as  readily  as  coal. 

Superheated  Steam 

It  will  be  remembered  that  the  use  of  superheated 
steam  afloat  is  by  no  means  a  recent  innovation;  it  was 
extensively  used  to  combat  cylinder  condensation  in 
marine  engines,  when  working  pressures  were  confined 
within  the  limits  of  five  to  forty  lbs.  With  the  advent 
of  higher  pressures,  the  difficulty  of  internal  lubrication 
began  which  has  been  perhaps  the  greatest  factor  against 
its  use  during  recent  years. 

The  effect  of  superheating  steam  is  to  evaporate  the 
particles  of  water  contained  in  the  steam  or  what  is 
known  as  saturated  steam,  this  results  in  the  fluid  being 
more  into  the  nature  of  a  perfect  gas.  The  saving  in 
condensation  by  its  use  is  incontestable  as  is  also  its 
economy.  The  increase  in  temperature  due  to  superheat 
has  not  been  so  much  objected  to  as  the  dryness  of  the 
steam.  Saturated  steam  with  a  certain  amount  of  water 
in  suspense  is  in  itself  a  lubricant.  With  this  moisture 
removed,  piston  engines  required  other  means  of  lubri- 
cation and  in  cases  of  very  high  temperatures,  these 
lubricants  became  burnt,  which  left  all  the  internal 
cylindrical  parts  working  dry  and  rapidly  increasing  wear 
and  tear,  both  to  the  main  engines  and  steam  driven 
auxiliaries;  then  the  question  of  the  steam  tightness  of 
joints  and  valves  had  to  be  reckoned  with.  With 
turbines,  these  disabilities  due  to  internal  lubrication 
not  being  necessary  are  not  experienced,  the  main  objec- 
tions to  its  use  being  the  increased  expansion  of  parts 
and  interference  with  clearances  due  to  the  increased 
temperature;  troubles  have  also  been  developed  by  the 
failure  of  the  blading  to  stand  the  required  stresses  at 
these  extreme  temperatures,  which  trouble  has  now  been 
met  by  the  use  of  special  copper  and  nickel  blading. 

Boiler  mountings,  pipes  and  valves  require  with  high 
temperatures  to  be  constructed  of  steel. 

Another  point  regarding  the  use  of  superheat  worthy 
of  consideration,  is  the  fact  that  dry  steam  does  not 
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quickly  absorb  heat;  consequently  a  much  greater  heat 
must  surround  the  tulx's  containinj^  the  steam  than  would 
otherwise  l)e  necessary  sa\-  lor  water.  The  early  sujkt- 
heaters  were  generally  fitted  in  tlu'  funnels  and  absorbed 
heat  from  the  waste  K^'ses.  'I'o  follow  out  this  ])raelice 
today  with  the  j^resent  hi^;h  pressures  and  temixTatures 
would  mean  a  large  increase  of  funnel  temixTalure  and 
subsequent  loss  of  heat;  therefore,  the  superheater  of 
today  must  necessarily  be  placed  near  to  the  grt^atest 
heat,  that  is  near  the  products  of  combustion;  the  latest 
practice  with  cylindrical  boilers  is  to  insert  the  heater 
tubes  in  the  return  tubes  of  the  boilers. 

M(x1ern  practice  is  in  favour  of  the  use  of  superheated 
steam  especially  with  turbine  installation,  and  ship  owners 
are  satisfied  that  the  resultant  economy  outweiRhs  the 
expenditure  for  special  fittings  and  the  original  capital 
cost,  as  stated  its  economy  is  incontestable  and  in  actual 
practice  surpasses  the  theoretical  benefits. 

In  actual  practice,  where  the  theoretical  gain  at 
150  deg.  superheat  amounted  to  3.8  per  cent,  the  actual 
gain  in  efficiency  registered  532  F>er  cent. 

These  results  shew  an  improvement  in  turbine 
machinery  efficiency  by  the  use  of  superheat  over  dry 
saturated  steam  as  AU%  at  100  deg.,  6^4%  at  200  deg. 
and  73-2%  at  300  deg. 

One  distinct  disadvantage  of  high  ranges  of  super- 
heat with  turbine  plants  is  the  abnormal  temperatures 
and  stresses  experienced  by  the  astern  turbine  when 
bringing  the  rotor  to  rest  for  turning  in  the  opposite 
direction  special  blading  and  material  have  to  be  provided 
to  resist  this  action. 

Michell  Bearing 

This  paper  would  be  incomplete  if  mention  were 
not  made  of  the  new  "Michell"  bearing  particularly 
as  a  thrust  bearing;  this  development  may  be  perhaps 
considered  as  one  of,  if  not  the  most  important  additions 
to  engineering  science  of  recent  years. 

In  ordinary  reciprocating  engine  practice,  the  torque 
is  not  absolutely  uniform  and  the  thrust  varies  in  a 
corresponding  degree  resulting  in  a  slight  pulsation  in 
the  load;  this  pulsation  tends  to  favour  the  introduction 
of  the  lubricant  between  the  rubbing  surfaces.  In  arrange- 
ments of  gearing  there  is  an  absolutely  steady  thrust, 
which  checks  the  lubricant  between  the  rings  and  collars. 
Trouble  has  always  been  experienced  with  the  thrust 
bearing  due  to  this  cause  being  finally  overcome  by  this 
new  invention. 

The  principle  of  the  "Michell"  bearing  is  that  of 
"pressure  of  oil  film  lubrication",  that  is  to  say,  there  is 
no  actual  metallic  contact,  the  rubbing  surfaces  being 
entirely  separated  by  a  high  pressure  oil  film,  which  oil 
film  is  generated  automatically  by  the  rotation  of  the 
shaft,  no  auxiliary  pump  being  necessary. 

There  is  no  question  that  of  all  the  bearings  met 
with  in  mechanical  propulsion  by  far  the  most  important 
is  what  is  known  as  the  thrust  bearing,  as  against  this 
the  whole  force  moving  the  ship  must  press.  The  ordinary 
thrust  shaft  is  of  the  multi-collar  type,  the  number  of 
collars  necessary  being  calculated  from  the  foot  lbs.  of 
thrust  and  an  area  sufficient  to  take  the  whole  weight 


at  an  average  pressure  of  about  50  lbs.  per  square  inch 
must  Ix-  i)rovidefl.  In  this  design  of  bearing  the  friction 
is  proix)rtional  to  the  thrust,  consequently  when  the 
thrust  increases  say  due  to  bad  weather,  the  friction 
and  temix^rature  increases.  The  effect  of  this  friction 
and  increased  temix-raturc  causes  unequal  expansion 
which  results  in  further  friction  and  in  the  end  the  usual 
hot  bearing.  In  the  "Michell"  thrust  bearing,  not  only 
is  the  friction  independent  of  the  thrust,  but  having 
only  one  collar  no  expansion  troubles  occur. 

A  comparison  of  the  old  and  new  type  of  shafts  are 
herewith  shewn,  which  impresses  one  immediately  with 
the  simplicity  of  the  one  collar  shaft  required  for  the 
Michell  bearing.  The  general  practice  with  the  old 
type  was  to  arrange  for  the  force  of  the  thrust  to  be  taken 
on  horse-shoe  adjustable  bearings  at  each  collar.  In  the 
Michell  block  the  pressure  is  taken  up  by  a  set  of  loose 
pads  5,  6,  7  or  8  as  the  case  warrants;  these  pads  fit  into 
panels  of  a  containing  frame  ring  or  cage  which  forms  the 
block.  The  pads  are  segmental  in  shape  and  are  so 
adjusted  to  allow  of  a  slight  rock  or  "wabble"  by  being 
pivoted  at  or  near  their  centre;  the  effect  of  this  slight 
lateral  motion  is  to  allow  a  liberal  oil  film  clearance 
between  the  bearing  surfaces  of  the  block  when  in  motion. 
A  steel  button  with  a  hard  rounded  point  is  fitted  on 
which  the  pads  cant  over  when  acted  upon  by  the  thrust 
pressure  and  oil  service. 

As  the  shaft  collar  revolves,  the  oil  is  forced  up 
continuously  to  the  surface  of  the  pads  with  the  result 
that  the  pads  will  comfortably  take  a  pressure  per  square 
inch  of  about  10  times  that  of  the  old  type  bearing,  that 
is  to  say  500  lbs.  p)er  square  inch  instead  of  50  lbs.  per 
square  inch.  The  pads  are  of  gun  metal  with  white 
metal  surfaces. 

One  essential  condition  for  the  maintenance  of  a 
pressure  oil  film  between  two  lubricated  surfaces  is  that 
the  surfaces  must  have  a  slight  inclination  to  each  other, 
so  that  the  opening  at  which  the  oil  enters  is  greater 
than  that  at  which  it  leaves  the  brass. 

The  thickness  of  the  oil  film  is  very  small,  being 
sometimes  less  than  T(tV(7  of  an  inch. 

A  bearing  of  this  type,  which  we  may  describe  as 
being  tested  to  destruction  shewed  that  it  ran  cool  under 
a  pressure  of  5  tons  per  square  inch,  at  which  pressure 
the  white  metal  surfaces  failed  and  began  to  squeeze  out 
like  butter. 

Perhaps  what  may  not  be  considered  of  great  im- 
portance ashore,  but  which  is  afioat,  is  the  question  of 
space,  the  limitations  aboard  ship  for  machinery  room  is 
very  restricted,  especially  in  ships  of  war.  It  is  here 
that  further  advantage  is  derived  from  the  Mitchell 
bearing.  A  recently  designed  machinery  arrangement  by 
the  adoption  of  the  Michell  bearing  made  a  saving  of 
5  feet  in  length  out  of  a  total  length  of  2o  feet. 

Internal  Combustion  Engine 

Many  advocates  today  favoiu-  the  internal  combus- 
tion engine  as  the  prime  mover  in  ship  propulsion  for 
moderately  powered  cargo  and  passenger  ships  and  it  is 
unquestionably  a  live  competitor  for  ships  of  this  class. 
The  usual  type  favoured  is  what  is  known  as  the  Diesel 
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engine,   named   after   Rudolph   Diesel,   who  effected   a 
patent  on  his  engine  in  1893. 

The  action  of  this  type  of  engine  is  essentially,  as 
its  name  implies,  combustion  of  the  fuel  in  the  cylinder; 
this  is  brought  about  by  the  injection  of  a  spray  of  fuel 
into  the  cylinder  carefully  timed  under  high  pressure, 
the  high  temperature  in  the  cylinder  providing  for  the 
gassification  of  the  liquid  and  the  compression  for  its 
ignition,  the  rate  at  which  the  fuel  is  injected  being  so 
arranged,  timed  and  adjusted  that  the  combustion  takes 
place  without  any  explosive  violence  and  with  substan- 
tially no  change  in  pressure.  The  air  temperature  varies 
at  about  1000  deg.  F.  at  the  usual  pressure  of  about  450 
to  500  lbs. 

This  type  of  engine  is  still  in  the  experimental  stage, 
although  good  satisfaction  has  already  been  given  by  the 
different  types  in  use. 

Many  difficulties  are  yet  to  be  overcome  in  the 
development  of  this  engine  for  large  powers.  So  far, 
cylinders  up  to  30"  in  diameter  have  been  used  with 
satisfactory  results;  as  the  diameter  increases  the  problem 
of  suitable  castings  and  materials  become  more  com- 
plicated as  the  high  pressures  and  temperatures  which 
result  in  heav>'  stresses  and  variations  of  expansion. 

The  factors  opposing  the  progress  to  high  powers 
are  the  temperature  gradient  through  the  metal  in  the 
combustion  chamber  and  the  fact  that  the  major  portion 
of  the  material  of  the  engine  is  utilized  for  a  small 
fraction  of  the  running  time  only;  the  former  refers  more 
particularly  to  the  two  cycle  engine  and  the  latter  to  the 
four  cycle  engine  where  three-quarters  of  the  running 
time  is  idle. 

To  emphasize  the  abnormal  stresses  to  which  the 
Diesel  engine  are  subject,  comparison  may  be  made  with 
a  steam  engine  of  normal  design  and  equal  power.  It  is 
calculated  that  the  maximum  normal  load  with  the  oil 
engine  is  more  than  five  times  as  great  as  with  the  steam 
engine;  further,  the  rate  of  application  of  this  load  is 
ten  times  greater.  It  will  therefore  be  seen  that  with 
these  abnormal  stresses  liable  to  sudden  increases,  a 
larger  factor  of  safety  in  design  is  necessary  to  ensure 
good  and  reliable  operation. 

Accurate  data  is  not  available  as  to  the  temperature 
gradient  and  subsequent  stresses,  but  so  far  as  it  is  known, 
it  is  considered  that  the  temperature  gradient  of  a  four 
cycle  cylinder  liner  varies  very  little  from  that  through 
the  furnace  of  a  cylindrical  marine  boiler;  in  the  former, 
the  stresses  are  live  or  intermittent  and  in  the  latter 
relatively  steady.  Further,  the  material  in  the  former 
is  cast  iron  and  the  latter  steel  with  a  much  higher  co- 
efficient of  expansion  and  greater  elasticity. 

Comparing  the  Diesel  with  the  steam  engine,  the 
former  may  be  described  as  having  a  more  violent  action; 
it  is  more  costly  to  construct  and  requires  more  expert 
care  in  handling.  Recently  great  strides  have  been  made 
in  its  development  and  reliability,  and  its  management 
has  been  more  generally  known;  this  has  been  verified 
by  the  recent  decision  of  underwriters.  To  accept  risks 
on  Diesel  engined  ships  at  the  same  rates  as  steam  driven 
ships,  which  doubtless  resulted  from  good  performances 
shown,  as  an  example  the  "Selandia"  built  in  1912,  and 
fitted  with  the  famous  four  cycle  engines  of  Burmeister 


and  Wain,  which  has  been  in  continuous  operation  now 
for  eight  years.  Up  to  1920,  nearly  60  vessels  have  been 
installed  with  engines  of  this  company  aggregating  over 
170,000  Horse  Power. 

The  ordinary  Diesel  has  not  been  eminently  suitable 
for  moderate  powers  in  ships,  that  is  to  say,  the  revolutions 
and  power  obtained  do  not  permit  of  suitable  propeller 
revolutions  for  moderate  speed  single  screw  ships,  and  so 
far  twin  sets  have  been  adopted  to  overcome  this  difficulty. 
The  new  type  of  opposed  piston  engine  already  mentioned 
rneets  these  requirements,  developing  economical  revolu- 
tions both  for  engines  and  screw,  a  considerable  saving 
is  effected  with  the  initial  cost  thereby. 

As  explained,  the  Diesel  engine  cannot  produce  very 
high  powers  and  therefore  is  imsuitable  for  fighting  ships 
—  with  the  possible  exception  of  submarines  —  possibly 
the  disabilities  in  the  way  of  high  powers  may  be  over- 
come in  the  future,  or  who  knows,  we  may  wake  up  one 
fine  morning  to  welcome  the  internal  combustion  turbine. 

The  great  advantage  of  the  Diesel  engine  as  already 
explained,  is  its  high  thermal  efficiency  as  compared 
with  other  types,  which  is  directly  attributable  to  its 
comparatively  low  consumption.  The  oil  consumption 
is  .45  per  B.H.P.  per  hour  as  compared  with  1.25  lbs. 
per  I.H.P.  in  the  steam  engine. 

The  actual  distribution  of  heat  for  a  Diesel  engine  is 
approximately  : 

Thermal  efficiency 39% 

Heat  loss  in  exhaust  gases 35% 

"   water  cooling 20% 

"      "  due  to  radiator 6% 

100% 
Comparing  the  internal  combustion  engine  with  the 
steam  engine  shews  the  great  economy  of  the  former. 

Type               value  of  fuel  consumption     gficiency 

Steam  engine.  .  .  14,500  B.T.Us  1.25  lb.       3  to  10% 

Paraffin  engine. .  21,500      "  .8     "       15  to  20% 

Petrel  engine.  .  .  22,000      "  .6    "       18  to  25% 

Diesel  engine...  18,500      "  .44  "       36  to  45% 

Electric  Drive 

We  now  come  to  the  final  and  last  stage  of  engineering 
progress  in  the  propulsion  of  ships  that  has  marked  the 
last  100  years  as  the  era  of  the  engineer.  This  last 
innovation  is  the  electrical  propulsion  of  ships,  or  as 
it  is  familiarly  described,  "The  Electric  Drive". 

The  United  States  collier  Jupiter  was  built  in  1912 
and  fitted  with  the  electrical  system  of  propulsion;  at 
the  same  time  a  sister  ship  was  built  and  installed  with 
reciprocating  en.gines;  the  ships  were  to  all  intents  similar 
in  build  and  dimensions  and  comparative  trials  were 
taken;  these  trials  shewed  at  full  speed  a  steam  consump- 
tion per  shaft  horse  power  hour  of  14.0  lbs.  to  11.1  in 
favour  of  the  Jupiter,  and  this  with  a  weight  of  machinery 
of  156  tons  as  compared  with  280  tons  for  the  reciprocating 
engine  driven  ship. 

The  outfit  of  the  "Jupiter"  consists  of  one  turbo 
generating  unit  furnishing  electricity  to  two  induction 
motors  each  coupled  directly  to  one  of  the  two  propeller 
shafts. 


I 


JOURNAL  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


403 


The  satisfactory  performance  of  tin-  "Jupitor"  so 
impressed  the  powers  at  Washington  lliat  the  battleship 
"Now  Mexico"  was  proceeded  wilii  on  lliis  new  arrange- 
ment of  i^ower. 

The  iirojx'ilinK  machinery  of  the  "New  Mexico" 
called  for  1!8.(XK)  S.I  1.1'.  She  was  designed,  however 
to  prtxluce  a  maximum  of  37,000  S.ll.P.,  which  it  was 
calculated  would  nive  her  a  speed  of  '2'2  knots.  The 
equipment  consists  of  2  turbo  RcneratinK  units  driving 
4  motors  directly  connected  to  four  shafts;  by  the  use 
of  one  generator  only,  it  is  claimed  a  speed  of  19  knots 
could  be  obtained;  the  propeller  speed  at  21  knots  was 
limited  to  175  revolutions  thereby  providing  a  speed  for 
•etVicient  propeller  design. 

The  design  of  motor  difTered  from  that  installed  in 
the  "Jupiter"  as  the  requirements  were  dissimilar,  the 
"Jupiter's"  duties  not  calling  for  the  high  power  and 
variable  speed  necessities  of  the  "New  Mexico";  there- 
fore she  was  installed  with  induction  motors  of  the  slip 
ring  tjTie  designed  for  operation  with  a  winding  that 
permitted  only  of  one  relative  speed  reduction  between 
the  generator  and  motor.  The  "New  Mexico's"  motors 
are  adapted  for  high  power  battleship  drive,  at  full  power, 
medium  speed  for  cruising  and  quick  reversal  powers  at 
all  speeds.  To  obtain  these  conditions  the  changeable 
pole  motor  was  developed,  the  motors  having  pole  chang- 
ing ratios  of  3  to  2.  The  windings  of  these  motors,  which 
are  quarter  phase  or  two  phase,  have  coils  so  arranged 
that  a  change  of  terminals  will  give  a  balanced  distribu- 
tion of  either  24  or  36  poles.  As  all  four  motors  receive 
power  from  both  generators  at  full  power  and  from  one 
at  low  power,  the  best  combined  operation  is  with  de- 
creased voltage  on  36  pole  operation.  36  pole  for  cruising 
speeds. 

Trials  taken  shewed  that  starting  resistance  would 
only  be  required  for  a  very  short  time  during  starting 
and  reversing  to  exert  a  maximum  torque  on  the  propeller 
to  bring  it  up  to  its  required  speed  rapidly.  The  motors 
therefore,  for  this  purpose  were  constructed  with  two 
squirrel  cage  windings,  the  outer  high  resistance  on 
starting  and  reversing  the  inner  low  resistance  winding 
when  up  to  speed. 

This  design  was  adopted  on  the  principle  that  the 
peak  load  which  the  motors  can  carry  is  determined  by 
the  generator  and  not  by  the  motors.  In  addition  the 
special  requirements  for  reversal  had  to  be  met  by  com- 
bined characteristics  of  both  generator  and  motor,  or  in 
a  few  words,  the  essence  of  the  arrangement  is  the  field 
excitation  of  the  generator.  The  amount  of  field  excita- 
tion that  can  be  applied  continuously  determines  the 
continuous  performance  at  full  speed,  and  the  excitation 
that  can  be  given  momentarily  determines  the  momentary 
overload  and  reversing  performance,  therefore  the  control 
equipment  arranged  for  the  "New  Mexico"  is  a  departure 
from  the  usual  practice  in  that  the  whole  process  of 
inanoeuvring  has  been  planned  around  the  idea  of  adapt- 
ing the  motors  to  their  different  functions  by  the  mani- 
pulation of  generator  field  excitation. 

The  power  that  can  be  drawn  from  a  turbo  generator 
■of  any  given  size  is  limited  by  its  drop  in  voltage  and 
for  reasons  of  economy  it  is  generally  desigiied  to  be 
operated  at  its  maximum  output;  therefore,  it  will  be 


seen  that  it  is  not  possible  to  draw  any  increase  power 
from  the  generator  unless  the  field  strength  is  increased 
simultaneously.  It  is  calculated  that  the  maximum 
power  that  may  be  drawn  from  a  generator  varies  sub- 
stantially as  the  square  of  the  field  current  and  conse- 
quently, heating  is  indirectly  the  limitation  of  its  con- 
tinuous output,  the  momentary  output,  however,  may 
be  greatly  increased  by  the  momentary  increase  of  field 
current. 

Propeller  trials  taken  with  the  "New  Mexico" 
shewed  that  with  no  driving  power  applied  to  the  pro- 
peller, it  continues  to  rotate  at  full  speed  by  the  action 
of  the  water  upon  it  at  a  speed  of  73  per  cent,  which  called 
for  a  breaking  torque  practically  equal  to  full  power  to 
bring  it  to  rest,  and  for  quick  reversal  requirements  a 
considerable  driving  torque  in  addition  to  spin  the  pro- 
peller in  the  reverse  direction;  these  conditions,  it  will  be 
seen,  can  only  be  obtainable  by  momentary  high  powers 
due  to  high  ranges  of  field  excitation. 

The  main  generators  are  two  pole  two  phase  having 
a  full  load  capacity  of  10,500  kilowatts  at  789^  power 
factor  with  a  25';'(  overload  capacity,  speed  2,100  R.P.M., 
35  cycles. 

The  generators  are  similar  to  those  of  land  installa- 
tions except  that  provision  is  made  in  the  design  for  50% 
excitation  or  big  overload  capacity,  in  order  that  the 
voltage  may  be  maintained  under  heavy  overload  or, 
in  other  words,  a  greater  overload  capacity  than  usually 
allowed. 

This  is  necessary'  to  provide  heavy  starting  and 
reversing  currents  called  for  in  ship  manoeuvring. 

Motors  are  of  the  squirrel  cage  induction  type,  each 
rotor  being  provided  with  two  separate  squirrel  cage 
windings,  the  one  of  high  resistance  to  give  the  necessary 
high  starting  torque  and  the  other  of  low  resistance  for 
efficient  running  at  operating  speeds. 

The  speed  variations  are  obtained  on  these  motors 
by  means  of  pole  changing  connections  whereby  the 
stator  windings  can  be  connected  to  either  24  or  36  poles, 
thus  providing  two  alternative  speeds  in  the  ratio  of 
3  to  2. 

The  generators  are  driven  by  two  duplicate  Curtis 
impulse  turbines  directly  connected  to  the  generators. 

The  motors  for  the  new  high  power  battle  cruisers 
are  similar  in  design  to  the  "New  Mexico's"  except  that 
they  are  3  phase  with  change  pole  ratios  of  2  to  1  instead 
of  3  to  2. 

Commander  Robinson  of  the  United  States  NavT, 
who  has  been  in  charge  of  the  experiments  and  trials  of 
the  electrical  transmission  in  the  "New  Mexico"  is  em- 
phatic as  to  its  reliability  under  all  conditions  and  claims 
that  when  compared  with  systems  of  turbines  with 
reduction  gearing  considerable  economies  are  shewn. 

So  far,  the  only  advantage  in  favour  of  the  electric 
drive  over  its  rival  has  been  at  cruising  speeds  by  an 
appreciable  saving  in  fuel. 

There  are  several  phases  in  connection  with  the 
electric  drive,  which  shew  to  considerable  advantage  over 
the  other.  The  great  drawback  with  turbine  engines 
afloat  is  that  in  order  to  drive  the  ship  astern  separate 
turbines  have  to  be  added  or  incorporated  in  the  ahead 
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casings;  this,  apart  from  the  initial  cost  of  construction 
and  space  taken  up  proves  a  serious  loss  due  to  wastage 
of  heat  and  what  is  known  as  windage  by  the  turbine 
revolving  idly  when  the  ahead  turbines  are  in  use.  Again, 
the  astern  turbines  are  not  adjusted  with  fine  clearances 
so  necessary  to  those  of  ahead  operation  and  are  never 
of  dimensions  sufficient  to  permit  of  astern  power  beyond 
50%  to  60%,  whereas  full  power  may  be  obtained  with 
the  electric  drive  in  about  20  seconds. 

We  have  spoken  of  the  drawbacks  that  are  met 
with  by  the  use  of  superheat;  these  are  practically  non- 
existent with  electrical  transmission,  that  is  to  say,  high 
speed  turbines  operating  in  one  direction  only  can  accom- 
modate high  degrees  of  superheat  with  perfect  safety, 


resulting  in  great  economy.  In  fact,  there  are  no  mechan- 
ical systems  of  propulsion  so  suitable  as  the  electric  drive 
for  adopting  superheats  and  the  advantage  over  the 
geared  arrangement  in  this  particular  is  very  marked, 
no  disadvantage  being  felt  with  auxiliaries  as  these  are 
electrically  driven. 

Taking  into  consideration  all  features  of  the  two 
types  we  have  just  had  under  review  and  the  requirements 
specially  called  for  in  high  powered  ships  of  war,  it  would 
appear  that  the  new  line  followed  by  the  Naval  Board 
of  the  United  States  of  America  in  discarding  the  geared 
system  of  mechanical  propulsion  in  favour  of  that  of 
electrical  transmission  has  been  fully  justified. 


How  and  Why  Production  Methods  Increase 

Shop  Production 

A  general  outline  of  modem  production  methods,  with  particular  emphasis  on  the  importance 

of  the  shop  schedule. 

E.  T.  Spidy,  Assoc.  Mem,  A.S.M.E.,  assistant  superintendent.  Dominion  Engineering  Works,  Lachine,  Que. 

Read  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  April  28th,  1921. 


The  principal  purpose  of  this  paper  is  to  throw  some 
light  on  the  present  status  of  a  subject,  which  for  the 
past  ten  years  or  so  has  been  buffeted  and  jostled  along, 
progressively  nevertheless,  under  such  headings  as  Scien- 
tific Management,  Production  Management,  Efficiency 
Engineering  and  so  on,  and  to  show  that  now  all  the 
shine  and  sparkle  of  the  original  schemes  offered  has 
somewhat  worn  off,  that  there  has  evolved  from  it  all, 
a  real  and  definite  line  of  action  which  is  of  sound  engin- 
eering principle  and  application.  To  be  real  and  sound 
of  engineering  principle  it  must  be  practical  and  give  the 
results  it  is  designed  to  give. 

It  is  not  intended  to  go  into  the  question  of  the 
merits  of  one  particular  system  as  compared  to  another, 
because  the  final  analysis  of  all  the  systems  that  have 
survived  the  past  ten  year  period  of  evolution,  would 
only  prove  that  the  basic  principles  of  them  all  are 
extremely  alike.  In  passing  however,  it  should  be 
stated  that  the  author's  experience  has  been  based 
largely  on  the  application  of  the  methods  advocated 
by  the  late  H.  L.  Gantt,  whose  authoritive  work  on  the 
subject  has  been  recognized  the  world  over. 

When  an  engineer  undertakes  to  design  a  structure 
or  machine,  he  first  of  all  gets  a  clear  definition  of  what 
the  purpose  of  the  structure  is.  Then  he  starts  his 
design,  analysing  every  detail  part  to  be  sure  that  it 
will  perform  its  required  function,  yet  be  neither  too 
heavy,  nor  yet  too  light,  so  that  the  finished  product  is  a 
harmoniously  working  machine,  evenly  balanced  all  over, 
that  fulfils  the  contractors  original  requirements. 

The  problem  of  managing  a  factory  is  an  engineering 
problem  which  is  identical  with  any  other  engineering 
undertaking,  and  if  the  plant  management  machine  is 


such  that  each  unit  of  its  structure  fulfils  the  function 
it  is  designed  for,  not  overloaded,  not  too  light  for  the 
job,  and  without  slack  motion  or  unnecessary  units  to 
make  it  cumbersome,  it  will  produce  the  best  possible 
result. 

The  preliminary  analysis  of  a  management  problem, 
however,  reveals  an  element  that  is  not  met  with  in  the 
same  degree  in  material  designs,  namely  the  human 
element,  and  we  must  realize  at  once,  that  it  is  this 
human  element,  that  has  individuality,  and  personal 
power  to  perform  according  to  capability  and  training  the 
functions  laid  down  as  desired,  that  constitutes  the 
problem  of  production. 

Let  us  pass  from  generalities  on  the  subject  and 
put  ourselves  for  the  moment  in  the  position  of  a  factory 
manager  whose  object  is  to  deliver  his  output,  made 
right,  at  the  lowest  cost  and  at  the  promised  time  to  his 
customers.  This  briefly  is  or  should  be  every  manager's 
objective,  but  let  us  suppose  that  he  is  confronted  with 
the  fact  that  he  is  losing  business  because  his  competitors 
can  undersell  him.    What  does  he  do  ? 

Surveying  the  situation  he  realizes  immediately  that 
he  must  reduce  his  manufacturing  cost  on  that  article, 
for  the  close  out  the  manufacture  of  that  line  would  only 
add  to  the  overhead  expense  to  be  added  in  the  balance 
of  his  products,  and  thus  render  them  more  expensive 
to  produce.  By  this  method  he  would  surely  end  by 
putting  himself  out  of  business  altogether. 

This  manager  will  then  probably  call  a  conference 
of  his  shop  executives,  either  individually  or  collectively, 
and  maybe  show  them  the  cost  records,  and  he  will  end 
most  likely  by  a  general  admonition  of  some  sort,  which 
is  later  transmitted  right  down  to  the  men,  in  the  nature 
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of  a  throat  that  they  will  all  lose  their  jobs  if  they  do  not 
increase  their  output  to  reduce  the  costs.  In  other 
words,  ho  sets  out  to  hustle  the  shops  alon^.  He  may 
further  go  around  the  shops  daily  and  inquire  about 
delays  and  take  a  more  personal  interest  in  the  progress 
of  all  the  work.  In  fact,  he  most  probably  will  work 
tremendously  to  got  things  right,  yet  never  realize  that 
most  of  his  effort  is  lost  because  all  his  data  and  informa- 
tion is  history  Ix'fore  he  starts  to  work  on  it.  By  his 
vigorous  digging  into  things  he  finds  perhaps,  delays  in 
getting  material  from  one  shop  to  another,  delays  in 
getting  the  job  started.  He  may  find  loo  large  a  per- 
centage of  rejections.  He  may  find  the  reason  for  these 
lack  of  proper  jigs  or  tools  and  a  multitude  of  other 
reasons  that  are  available  for  advancement  —  but  they 
all  occur  before  he  finds  it  out. 

This  same  manager  will  go  to  his  cost  records  and 
probably  find  that  no  figiires  are  available  until  weeks 
after  the  job  is  done  —  and  if  he  questions  closely  he 
may  find  that  all  the  accuracy  in  the  accounting  system 
is  in  the  office,  and  the  service  records  of  the  men's 
time  or  materials  used,  are  subjects  of  considerable 
uncertainty.  The  facts  remain,  that  this  plant  exists 
on  its  ability  to  make  a  profit  and  yet  the  accounting 
system  is  such  that  it  provides  only  history  for  the  shop 
supervision  to  be  guided  by.  The  reason  for  this  it 
will  probably  be  found  is  that  the  accounting  system 
is  being  run  by  an  office  accountant,  who,  while  satisfying 
the  financial  requirements  of  the  company,  does  not 
realize  or  know  the  shop  requirements,  and  that  to 
advise  a  foreman  a  certain  job  lot  order  cost  ten  per 
cent  more  than  the  last  lot,  does  not  do  that  job  any 
good.  A  foreman  wants  to  know  what  operation  is 
costing  more  than  it  should,  right  while  he  has  the  job, 
when  he  can  do  something,  not  when  it  is  done  and  gone. 

Following  up  this  line  of  thought,  this  manager  may 
well  ask  such  questions  as:  "How  do  I  know  that  my 
machines  are  producing  what  they  should?  How  do  I 
know  that  the  men  running  the  machines  are  as  good 
as  my  foreman  says?  How  do  I  know  that  the  delays 
due  to  machine  repairs  are  not  too  high?  How  do  I 
know  whether  it  pays  to  operate  some  machines  at  all? 
Who  is  responsible  for  the  supply  of  proper  jigs  or  tools  ? 
Who  is  responsible  for  getting  all  the  units  of  a  lot  together 
before  work  is  started  ?  How  is  inspection  carried  out  ? 
Does  raw  material  go  into  shop  from  stores  promptly 
and  on  time?  Who  sees  that  each  operator  is  properly 
instructed  before  starting  a  job  ?  How  do  I  really  know 
when  any  job  will  be  finished  ?"  —  and  many  other 
questions  might  be  asked. 

His  answer  would  probably  be  "This  is  what  I  pay 
my  foreman  to  do,  and  for  the  past  twenty  years  it  has 
worked  all  right,  so  why  should  I  change  now?"  The 
answer  is,  that  others  have  changed  and  reduced  their 
costs  to  a  point,  where  you  must  change  or  be  put  out 
of  business. 

The  principle  under  modem  methods  is  that  special- 
izing pays  in  management,  just  as  it  pays  to  develop 
machinery  to  do  special  work  when  there  is  enough  of  it, 
and  it  likely  has  not  occurred  to  this  manager  that  he  is 
expecting  more,  than  it  is  ptossible  to  get  from  his  super- 
visor imder  present  competitive  conditions. 


Now  our  manager  has  hoard  alviut  these  production 
methods  in  a  hearsay  manner,  and  while  not  in  sympathy 
at  all  with  them,  he  rather  feels  that  nothing  is  lost 
anyway  by  actually  investigating  a  little  on  his  own. 
We  will  assume  that  he  decides  to  visit  the  plant  of  a 
friend  manager,  of  his,  who  uses  these  talked  of  methods 
and  that  his  triend  is  trying  to  give  him  all  the  information 
possible.  One  of  the  first  questions  he  is  likely  to  ask 
is:  —  "Is  there  any  vital  difference  in  your  plant  organ- 
ization now,  as  compared  with  previous  period?" 

There  is,  in  that  a  new  department,  which  we  call 
the  Planning  Department,  was  inaugurated.  This  depart- 
ment acts  as  a  sort  of  clearing  house  for  all  departments, 
and  performs  many  functions  that  the  foreman  was 
previously  called  upon  to  do.  It  is  divided  into  specialist 
divisions  itself,  having  a  scheduling  or  routing  section, 
a  material  tracing  section,  an  estimating  section  and  a 
cost  division,  with  which  is  incorporated  the  bonus  or 
piecework  system  of  the  plant.  It  is  to  be  understood, 
of  course  that  the  size  and  nature  of  any  plant  determines 
whether  more  than  one  of  the  above  divisions  can  be 
represented  by  one  man  or  more,  the  point  at  issue 
merely  is  to  show  that  the  items  are  treated  separately. 

To  explain  how  these  functionaries  operate  let  us 
follow  the  course  of  an  order  from  the  begiiining.  Let  us 
say  the  order  is  for  a  standard  machine  which  we  are  to 
manufacture. 

The  first  step  is  the  getting  out  of  an  accurate  bill 
of  material  which  the  Engineering  Department  make  up 
from  their  drawings.  Since  this  order  is  for  a  standard 
make  of  machine,  this  bill  of  material  will  be  available 
immediately,  and  one  copy  of  it  is  marked  up  as  quickly 
as  possible  by  the  Storekeeper  to  show  whether  each 
item  is  "Purchased  finished"  whether  it  is  "In  Stock" 
rough  or  finished  or  whether  it  was  to  be  "Manufactured". 
We  will  first  follow  up  items  that  we  have  to  manufacture. 
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When  the  bid  was  made  to  get  this  order,  we  promised 
delivery  at  a  certain  date.  One  of  the  most  important 
functions  of  the  Planning  Department  is  to  see  that 
delivery  is  made  on  the  promised  date.  Consequently 
on  receipt  of  the  order,  a  plan  or  schedule  is  made  detailing 
all  the  various  operations  and  parts  for  the  complete 
order  and  giving  a  date  when  each  item  must  be  com- 
pleted in  order  that  the  final  assembly  be  made  in  time 
to  ship  on  promised  date. 

In  making  up  a  detail  schedule  for  any  job  it  may 
be  repeated  that  the  important  date  is  the  date  promised 
the  customer  for  delivery.  Consequently  that  one  point 
being  set,  all  others  take  a  certain  relation  from  it.  This 
is  the  way  it  is  reasoned.  In  order  to  deliver  by  March 
first,  this  machine  must  be  tested  by  February  26th  to 
allow  for  shipping,  etc.  Erection  of  machine  must  be 
finished  by  February  24th,  allowing  two  days  for  test, 
and  adjustment.  Ten  days  are  required  for  erection 
therefore  all  parts  must  be  on  erecting  floor  by  February 
11th,  Sundays  and  holidays  must  be  omitted  in  these 
computations,  of  course. 

We  now  arrive  at  a  date  when  all  the  detail  parts 
that  go  to  make  up  the  machine  must  be  complete.  All 
machining  operations  must  be  finished  and  inspected  and 
all  other  material  such  as  valves  and  details  that  are 
"Purchased  finished"  should  be  in  stores  at  this  date. 

In  order  to  make  sure  that  they  are  ready,  we  list 
up  every  item  on  Bill  of  Material  on  a  schedule  or  plan- 
ning sheet  classifying  them  usually  in  order  of  size  and 
importance.  All  the  dates  as  found  by  foregoing  reason- 
ing are  entered  on  this  sheet,  and  the  process  of  working 
backward  from  each  date  is  continued  on  every  item. 

Taking  the  large  items  first,  we  list  up  all  the  opera- 
tions that  have  to  be  performed  on  it  and  the  time  each 
operation  will  take.  This  time  is  taken  either  from 
previous  records,  the  time  allowance  for  the  job  if  a  priced 
operation,  or  else  if  neither  is  available  an  estimate  is 
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made.  Placed  end  on  end  graphically,  we  arrive  at  the 
latest  date  when  material  must  be  in  the  shop.  If  it  is 
cast  iron  this  constitutes  a  delivery  date  for  the  foundry. 
If  wrought  iron  a  delivery  date  from  the  forge  shop 
and  so  on  each  item  is  covered.  It  will  be  seen  that 
as  each  item  is  traced  back  to  its  origin  we  obtain  definite 
points  upon  which  to  work  to  ensure  final  delivery  on 
promised  date. 
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Shows  a  rearranged  master  schedule  to  locate  all 
operations  due  each  day. 

By  this  same  process  we  arrive  at  the  date  when 
blacksmith  must  start  his  work,  which  is  the  date  raw 
material  must  be  available.  This  also  gives  us  in  case 
of  cast  material,  the  date  pattern  makers  must  be  finished 
and  finally  the  date  that  drawings  and  all  information 
must  be  available  from  Engineering  Department  or 
Draughting  Office.  It  is  just  as  important  to  have  the 
Draughting  Department  information  on  time  as  it  is  to 
have  the  first  mentioned  operations  "on  time",  because 
when  a  job  starts  late,  the  tendency  is  to  stay  late  and 
the  catching  up  process  is  always  most  expensive. 

When  this  Master  Schedule,  as  it  might  be  called, 
is  made,  allowances  between  each  operation  for  inspection, 
moving,  etc.  are  included.  When  finished  we  copy  it 
on  smaller  sheets,  grouping  all  the  work  for  each  depart- 
ment. For  instance,  there  is  a  foundry  schedule,  a 
machine  shop  schedule,  a  material  schedule,  etc.  These 
are  of  convenient  size  so  that  the  checker  from  the  Pro- 
duction Department  can  carry  it  around  as  he  goes  from 
department  to  department.  Each  department  head  is 
given  a  copy  of  the  part  that  concerns  him  so  that  he  is 
thoroughly  posted  on  the  requirements  from  his  shop. 

The  method  of  handling  these  detail  operation  dates 
with  the  foremen  always  depends  on  the  shop  itself. 
In  one  shop  where  the  detail  was  very  great  all  operations 
were  put  on  cards  and  placed  in  a  despatch  board  which 
contained  a  pocket  for  each  machine.  Cards  were 
arranged  by  Production  Department  with   "next  job" 
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in  front  and  others  in  order  so  that  departmental  fore- 
man was  able  to  ^vl  tools  and  material  up  to  man  before 
each  current  oix-ration  was  finished.  The  card  in  this 
case  was  tlie  jo!)  card  for  the  bonus  system  and  was 
placed  in  a  pcnkel  at  the  machine,  when  job  started. 
When  job  was  linished  it  was  passed  to  inspector  who 
checked  work,  liefore  payment  for  same  was  made. 

Another  way  is  to  make  up  a  list  of  operations  to  be 
done  to-morrow  for  each  foreman  from  the  schedule. 
This  list  is  niven  the  foreman  the  evening  previous  and 
checked  with  him  the  following  afternoon  to  ascertain 
reasons  for  failures  to  perform  any  time  scheduled. 

Whatever  the  method,  the  reasons  for  failure  to 
make  the  scheduled  dales  are  recorded  and  taken  up 
with  the  department  concerned.  For  instance,  (the 
writer  quotes  from  actual  experiences,)  we  found  boiler- 
makers  failed  to  deliver  required  output  on  account  of 
insufficient  air  pressure.  The  matter  was  investigated 
and  found  to  be  a  real  source  of  loss  and  changes  in  air 
lines  resulted.  We  found  men  who  could  not  do  the  work 
in  time  specified,  who  were  poor  men  and  instruction 
failing  we  moved  them  onto  some  other  work  that  they 
could  do.  We  found  that  certain  machines  would  not 
stand  up  to  speeds  asked  and  so  they  were  taken  out  of 
regular  service.  We  found  other  men  who  failed  to 
deliver  the  required  output  per  day  on  account  of  the 
small  quantities  he  had  to  make  on  each  order.  This 
was  remedied  by  placing  orders  for  larger  quantities. 
We  found  milling  operations  held  up  for  special  high, 
speed  cutters  when  the  high  speed  steel  price  was  so 
hugh,  and  found  that  the  best  policy  was  to  make  carbon 
steel  cutters.  We  found  cases  when  high  speed  steel 
drills  should  have  been  used  also  cases  where  carbon 
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Shows  graphically  expenditures  to  date  for  comparison 
with  progress  indicated  by  master  schedule. 


steel  drills  should  he  used  instead  of  high  speed.     This 
latter  case  was  inexperienced  men  drilling  small  holes. 

These  delay  experiences  could  be  mentioned  in- 
definitely and  are  to  be  found  in  every  shop.  The  man 
that  says  these  things  do  not  occur  in  his  shop  merely 
deludes  himself  and  his  company  pays  accordingly.  The 
principle  however,  is  to  notify  the  foreman  concerned 
first  so  that  he  can  get  after  the  delay  and  then  by  re- 
cording same  on  daily  delay  sheet  which  is  a  summary 
of  all  late  items,  the  general  departmental  heads  are 
informed  of  all  progress,  and  can  lend  their  assistance 
to  the  prevention  of  repeated  delays. 

Now  with  regard  to  stores  stock  items  and  purchased 
finished  items,  it  is  usually  not  sufficient  to  rely  on  them 
being  available  when  required  without  making  some 
check.  The  Storekeeper  has  maximum  and  minimum 
stock  amounts  to  carry,  and  unless  provision  is  made 
there  is  nothing  to  prevent  his  being  at  or  below  the 
minimum  just  when  you  call  for  any  item.  Therefore 
it  is  necessary  that  a  reserve  system  of  some  kind  be 
adopted.  Some  companies  actually  draw  out  of  the 
store  and  place  in  a  bonded  store  what  is  required  for 
each  order,  while  others  simply  mark  the  bin  tag  that 
so  many  are  reserved  for  order  No.  so  and  so  and  that  is 
sufficient,  as  the  Storekeeper  records  on  the  base  that 
that  stock  is  issued.  All  items  not  actually  in  sight  are 
traced  a  sufficient  time  ahead  of  requirement  so  that  the 
possibility  of  delay  from  this  source  is  reduced  to  a 
minimum. 

So  far  we  have  told  how  we  relieve  the  foremen  of 
some  duties  that  used  to  be  theirs  by  planning  their 
days  work  for  them  and  by  hustling  the  material  along 
to  them  and  notifying  him  and  all  concerned  of  delays. 
Briefly,  we  show  how  we  check  up  stores  stock  to  avoid 
being  "left"  when  assembly  is  due  to  start.  A  few 
words  as  to  how  this  information  is  recorded  will  be 
in  order,  because  it  all  sounds  complicated,  when  it  is 
in  reality  a  simply  process. 

On  the  schedule  sheets  mentioned  one  line  is  left 
for  each  item.  The  top  of  the  sheet  horizontally  is 
marked  dates  in  case  of  shop  schedules  and  represents 
lOO'^T  in  case  of  material  check  sheets.  As  each  check 
is  made  a  horizontal  line  is  extended  from  the  left  to  the 
column  representing  date  of  check.  This  line  by  its 
color  indicates  the  exact  standing  of  that  item.  Five 
colors  onlv  are  used,  black  to  indicate  "finished",  red  to 
indicate  "Material  Trouble"  of  any  kind,  green  to  show 
delay  is  up  to  shops,  yellow  to  show  "Engineering  Depart- 
ment information"  causing  delay  and  blue  indicates  ahead 
of  schedule.  Each  day  each  black  line  is  extended  to 
correspond  with  amount  done  and  all  other  spaces  up 
to  date  are  colored  to  show  reason  for  delay. 

On  the  shop  schedule  sheets  the  same  method  is 
employed  and  the  same  color  scheme  used  to  record 
progress.  In  this  way  a  summary  of  detentions  is  always 
possible.  This  avoids  shops  getting  all  credit  for  delays 
which  are  most  often  not  up  to  them.  It  also  shows 
the  management,  where  the  weak  places  are  and  generally 
point  to  the  obvious  remedy. 
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Now  with  regard  to  costs.  It  may  be  considered 
with  all  the  check  on  the  shop  that  these  should  take 
care  of  themselves,  but  not  so.  In  obtaining  our  order 
we  quoted  a  definite  price  which  means  we  have  estimated 
a  definite  cost.  It  is  our  interest  to  see  that  the  operators 
perform  each  operation  in  the  time  estimated,  or  as  close 
as  possible,  and  to  that  end  we  see  that  the  shop  super- 
vision in  charge  of  the  operations,  is  posted  as  soon  as  an 
overexpenditure  is  in  sight.  In  a  piecework  shop  this 
is  a  comparatively  simple  matter  because  the  job  card 
shows  the  time  allowed  for  each  operation  and  the  man 
checking  the  output  can  tell  each  time  he  visits  the 
operator  whether  he  will  complete  the  job  inside  the 
allowed  time  or  not.  In  a  daywork  shop,  it  is  necessary 
for  the  previous  day's  time  to  be  extended  immediately 
and  placed  alongside  of  the  estimated  allowance  for  that 
shop  job  or  operation.  The  supervisor  can  then  tell 
quickly  how  the  cost  stands,  and  if  necessary  do  sorne- 
thing  to  obtain  better  machine  efficiency,  before  the  job 
leaves  the  shop  when  his  last  chance  is  gone.  The 
estimating  is  done  by  specialists  who  have  the  benefit 
of  the  foremen's  experience  when  required,  and  the 
checking  and  extending  of  time  records  is  done  by  men 


who  can  point  out  to  the  supervisor  the  danger  as  they 
show  up. 

One  of  the  most  noticeable  effects  in  a  shop  not 
previously  scheduled  will  be  that  most  of  the  delays 
recorded  will  be  found  to  be  up  to  the  management  and 
not  up  to  the  operator.  The  time  between  operations 
is  found  to  be  excessive  and  even  unreasonable  when 
analysed  in  detail.  These  being  previously  a  ftmction 
of  the  management,  action  can  be  taken  that  keeps  the 
work  moving  forward  as  soon  as  ready.  The  fact  that 
the  work  is  close  up  to  the  operator  aJl  the  time,  has  a 
stimulus  far  better  than  any  hustling  on  the  part  of 
foremen,  for  when  an  operator  can  get  right  on  to  his 
job  and  does  not  have  to  want  for  this  tool  or  that  draw- 
ing or  instructions,  he  is  not  only  more  contented  but  he 
does  better  and  more  work.  All  this  is  outside  of  any 
premium  or  piecework  system  that  may  be  employed 
to  provide  an  incentive  for  him  to  work  harder. 

As  this  argviment  has  been  followed  through,  it  will 
be  realized  that  the  essential  difference  being  the  old 
method,  and  that  of  the  shop  with  production  methods  is, 
that  every  man  has  a  definite  task  ahead  of  him  as  a 
day's  work.  Our  manager  realizes  that  the  success  of 
the  latter  is  because  every  operation  is  carefully  planned, 
and  that  there  is  exact  information  as  to  conditions  on 
everything,  he  sees  that  passing  responsibility  is  difficult 
with  such  a  system,  with  the  result  that  instead  of  en- 
deavouring to  do  so,  each  man  and  supervisor  gets  down 
to  his  job  instead.  He  also  realizes  that  instead  of 
asking  the  various  shop  supervisors  "how  things  are" 
in  the  planned  output  shop  the  boss  asks  definitely  why 
such  things  happened.  In  other  words  he  knows  the 
weakness  and  is  there  to  add  his  experience  to  prevent 
a  re-occurrence. 

In  conclusion,  while  the  writer  realizes  that  the  fore- 
going presentation  of  this  subject  has  only  touched  the 
high  spots,  it  should  be  said  that  this  is  purposely  so. 
The  practical  manager  will  agree  that  the  principles  and 
purposes  outlined  are  simply  common  sense  and  that 
there  is  nothing  really  new  about  any  of  them.  The 
difference  is  in  the  application  and  use  made  of  them. 
Once  it  is  realized  that  the  functions  of  managing  a 
plant  are  capable  of  detail  analysis  and  design,  then 
the  functions  to  be  performed  by  each  part  of  the  manage- 
ment machine  can  be  regulated  to  perform  that  fimction, 
as  accurately  as  for  any  engineering  structure,  and  when 
it  fails,  the  engineer  in  charge  knows  where  and  why. 
He  knows  these  things  when  they  occur,  not  when  the 
final  cost  sheets  show  him  he  has  lost  money. 
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Classification  and  Remuneration 

At  the  meeting  of  Coimcil  held  on  June  twenty-first 
the  report  of  the  Committee  on  Classification  and  Remu- 
neration of  Engineers,  covering  its  work  relating  to 
salaries,  was  presented  and  considered.  In  a  letter  of 
transmittal  the  chairman,  A.  H.  Harkness,  M.E.I.C., 
suggested  that  the  report  of  the  Halifax  Branch  Com- 
mittee on  Classification  and  Remuneration  should  receive 


very  careful  consideration  before  any  action  be  taken  by 
Council  on  the  report  of  the  committee  of  The  Institute. 
The  report  submitted  follows  the  line  of  the  previous 
suggestion  as  to  classifications  similar  to  that  of  Engin- 
eering Council  report.  In  view  of  the  suggestion  of  the 
chairman,  it  was  decided  that  the  committee  on  Clas- 
sification and  Remuneration  should  consider  the  Halifax 
Branch  report  and  make  its  recommendations  to  Council 
at  an  early  date. 

The  report  of  the  Halifax  Branch  on  Classification 
and  Remuneration  is  as  follows: — 

"Since  its  appointment,  your  Committee  has  held  a  number  of 
sessions.  In  addition,  a  considerable  amount  of  individual  work  has 
been  done  by  the  members  of  the  Committee. 

We  may  say  at  once  that,  though  considerable  progress  has  been 
made,  your  Committee  is  not  prepared  to  submit  a  schedule  of  clas- 
sifications and  remuneration,  for  the  reasons  herein  set  forth  under 
the  head  of  "Findings". 

Furthermore,  your  Committee  for  the  same  reasons,  do  not  con- 
sider it  in  the  best  interests  of  the  Branch  that  we  should  submit 
such  a  schedule. 

We  suggest  that,  if  it  meets  with  the  approval  of  the  members, 
the  objects  sought  can  best  be  promoted  by  the  official  endorsement 
of  our  "findings"  by  the  Branch,  and  the  forwarding  of  the  same 
to  the  Central  Executive  at  Montreal  for  their  consideration. 

Findings 

An  examination  of  the  various  reports  on  Classification  and 
Remuneration  of  Engineers,  as  submitted  by  various  Branches  ia 
Canada,  and  Engineering  Associations  in  the  United  States,  suggests 
the  following  criticisms  by  this  Committee: 

(a)  Although  in  each  case,  much  time  and  effort  has  been 
spent  on  their  preparation,  few  of  the  reports  are  comparable, 
particularly  as  to  classification. 

(b)  Most  of  the  reports  appear  to  have  been  prepared 
specially  to  fit  local  conditions  and  classifications,  rather  than 
to  standards  applicable  throughout  the  country. 

(c)  Little  attention  appears  to  have  been  paid,  in  most 
cases,  to  any  classification  as  to  the  size  or  responsibility  of  a 
position,  resulting  in  undesirable  vagueness  in  this  respect.  For 
example,  a  classification  of  chief  engineer  of  a  railway  is  set  up, 
with  an  attached  salary.  It  must  be  obvious  to  everyone  that 
the  railway  systems  are  of  all  sizes,  and  the  responsibilities  and 
salary  of  chief  engineers  should  vary  accordingly. 

(d)  Many  engineers  are  engaged  in  positions  which,  while 
calling  for  technical  knowledge,  are  also  largely  of  an  executive 
or  administrative  nature.  This  phase  does  not  seem  to  have 
been  sufficiently  recognized  in  many  of  the  reports. 

(e)  Smaller  firms  find  it  necessary  to  combine  under  one 
man,  duties,  which  in  a  larger  concern,  are  performed  by  several 
engineers,  each  specializing  in  one  branch,  and  the  ability  and 
knowledge  required  to  fill  such  a  position  satisfactorily  do  not 
appear  to  have  been  recognized. 

(f)  Experience  and  technical  training  are,  in  most  cases, 
stated  as  the  qualifications  for  any  specified  position,  whereas 
it  is  generally  known  that  good  judgment,  supervising  ability 
and  similar  requirements  are  equally  essential. 

Considering  the  above  criticisms  of  existing  reports,  your  Com- 
mittee feel  that  the  question  can  only  be  satisfactorily  and  author- 
itatively settled,  by  dealing  with  the  question  in  a  broader  and  more 
comprehensive  form  than  has  hitherto  been  attempted  in  any  report 
that  has  come  to  our  attention  and  we  therefore  submit  the  following: 
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Kvcummeniiiilions 

Wf  helii'vo  that  any  schwlulf  to  be  prepared,  should  be  Dominion 
wide  in  its  ;ipphiation.  aiul  thai  its  preparation  will  necessitate  the 
apiwintnu'iit,  by  the  Central  ICxtriitive,  of  a  standinR  Committee, 
prepared  to  devote  considerable  time  to  the  question,  aided  by  a  paid 
secretary  who  would  devote  his  entire  time  to  the  collection,  prepara- 
tion and  tabulation  of  the  necess;iry  data. 

Should  the  present  funds  of  The  Institute  not  warrant  the 
appointment  of  such  a  si-cretary,  we  suKRest  that  the  expense  be  met 
by  a  spivial  levy  of  $1.(K)  on  each  member. 

It  appears  that  the  necessary  preliminary  steps  should  include 
the  Ratherinj;  and  compilation  of  the  followuij;  data: 

(n)     From  each  member  of  The  Institute  of  Canada,  and 

from  all  members  of  Associations  of  I'rofessional  Engineers,  his 

own  classification,  salary,  position  in  the  organization  of  his  firm, 

and  its  magnitude. 

(b)    From  all  firms  employing  engineers,  their  organization 

charts,  showing  all  [X)sitions  filUxl,  or  rcxjuiring  to  be  filled  by 

professional  engineers  or  those  training  as  such. 

From  the  above  a  complete  classification  can  be  prepared,  and 
a  tabulation  of  present  remuneration,  forming  a  working  basis  for 
the  Committee's  deliberations. 

As  the  magnitude  of  a  position  plays  an  even  larger  part  in  a 
scheme  of  fair  remuneration  than  does  its  classification,  it  will  be 
necessary  to  prepare  standards  in  this  respect,  at  least  as  general 
guides. 

While  this  is  a  difficult  problem  to  solve,  your  Committee  consider 
it  feasible,  just  as  at  present  consulting  engineers,  architects,  etc., 
are  able  to  set  their  fees  as  a  percentage  of  the  cost  of  work  to  be 
undertaken. 

The  following  suggestions  indicate  some  possible  classifications 
in  this  respect  : 

(a)  Municipal  engineers:  based  on  population  served. 

(b)  Street  Railway  and  Steam  Railway:  based  on  track  mileage 
and  population  served. 

(c)  Construction  and  Contracting  firms:  based  on  class  and 
volume  of  average  contracts  handled  annually. 

(d)  Industrial  firms:  based  on  annual  production. 

(e)  Telegraph:  based  on  line  mileage. 

(f)  Telephone:  based  on  number  of  substations. 

(g)  Electric  lighting  and  Power  companies:  based  on  installed 
capacity. 

Some  considerations  in  setting  salary  schedules  covering  the 
entire  Dominion,  should  also  be  given  to  location;  as  climatic  condi- 
tions, hving  conditions,  nature  and  permanency  of  employment  in 
different  sections  and  positions,  all  have  their  application  in  the  matter 
of  fair  remuneration. 

Respectfully  submitted:  (Signed)  F.  R.  Faulkner,  Convenor, 
F.  \\'.  W.  DOANE,  A.  F.  Dyek,  I.  P.  Macn.^,  W.  A.  Winfield. 


Leonard  Medal  Rules 

The  rules  governing  the  award  of  the  Leonard  medal, 
at  the  suggestion  of  the  donor,  were  changed  at  the  meeting 
of  Coimcil  held  on  the  twenty-first  instant,  the  former  rules 
required  that  one  member  of  the  committee  be  the  donor 
or  his  nominee.  This  has  been  amended  whereby  the  entire 
committee  shall  be  appointed  by  the  Coimcil  of  The 
Engineering  Institute  of  Canada. 


Unique  Anniversary 

The  hundredth  and  fiflicth  anniversary  of  the 
Smeatonian  Sexiety  of  Civil  Knginecrs  was  celebrated 
by  a  dinner  in  Ixjndon  on  January  twenty-sixth.  Past- 
president  Lt.-Col.  R.  W.  Lef)nard,  M.K.I.C.,  was  present 
on  invitation  from  the  president,  John  Strain,  M.I.C.P2. 

The  address  of  the  president  of  the  Smeatonian 
Society  of  Civil  Engineers,  which  is  evidently  the  original 
engineering  society,  being  nearly  half  a  century  older 
than  the  Institution  of  Civil  Engineers  of  (ireat  Britain, 
is  of  unusual  interest  and  is: — 

The  toast  of  the  King  and  Constitution  having  been  duly  honoured, 
the  President  said: — 

Gentlemen,  before  I  ask  your  acceptance  of  the  time-honoured 
toasts  of  this  ancient  and  distinguished  Society,  allow  me  in  a  few- 
words  to  thank  my  fellow  members  for  the  much-appreciated  honour 
they  have  done  me  in  electing  me  President  —  an  honour  all  the  more 
welcome  coming  as  it  does  from  so  many  old  and  valued  friends. 

I  am  specially  fortunate  in  occupying  this  chair  on  the  150th 
Anniversary  of  the  foundation  of  the  Society.  This  notable  event 
took  place  at  the  King's  Head  Tavern  in  Holbom,  on  the  15th  March, 
1771, — .John  Smeaton,  Robert  Mylne  and  other  eminent  engineers 
and  architects  of  the  time  being  present.  On  looking  over  the  minutes 
of  that  meeting  I  observed  that  one  of  the  rules  then  formulated  bears 
amusing  evidence  of  Scoto-Hibemian  origin,  viz.:  —  "That  each 
member  in  town  shall  pay  a  forfeit  of  one  shilling  for  being  absent, 
unless  he  is  out  of  town."    This  rule  has,  I  fear,  fallen  into  disuse. 

Forty-seven  years  later  this  Society  formed  the  nucleus  of  the 
"Institution  of  Civil  Engineers,"  established  on  January  2nd,  1818. 
I  think  the  parent  Society  has  every  right  to  be  proud  of  its  offspring, 
and  I  do  not  think  that  the  child  has  any  reason  to  be  ashamed  of 
its  parent. 

It  makes  one's  head  reel  to  think  of  what  has  arisen  from  that 
little  meeting  in  the  King's  Head  Tavern  150  years  ago.  The  names 
of  the  past  and  present  members  of  the  Society  form  an  epitome  of 
the  engineering  history  and  development  of  our  Empire,  and  to  a  great 
extent  of  the  world  at  large;  for  there  are  few  of  the  great  enterprises 
which  make  for  civilization  in  which  its  members  have  not  shared. 
I  need  only  mention  such  names  as  those  of  our  founder  Smeaton, 
the  builder  of  the  Eddystone  Lighthouse  and  of  the  Forth  and  Clyde 
Canal;  Mylne,  with  his  Thames  bridges,  canals  and  roads;  Watt, 
with  his  epoch-making  discoveries  in  harnessing  steam;  Rennie,  so 
great  in  the  construction  of  bridges,  docks  and  breakwaters  —  repre- 
sented here  during  all  these  years  by  his  descendants,  and  now  by 
his  great-grandson,  our  esteemed  Honorary  Treasurer.  Then  we  have 
Robert  Stevenson,  of  Edinburgh  (grand-father  of  Robert  Louis), 
builder  of  20  lighthouses,  including  the  famous  ones  on  the  Bell  Rock 
and  Skerryvore;  Robert  Stephenson,  son  of  George  Stephenson  — • 
himself  the  engineer  of  many  great  trunk  railways  as  well  as  of  the 
tubular  bridges  across  the  St.  Lawrence  at  Montreal  and  Menai  Straits; 
Brunei,  of  Thames  Tunnel,  Great  Western  Railway  and  Great  Eastern 
steamship  fame;  Hawkshaw,  with  his  railways,  his  Severn  Turmel  and 
Clifton  Suspension  Bridge;  Fowler,  with  his  undergroimd  railways; 
Armstrong  and  Noble,  with  their  hydraulic  power  applications  and 
ordnance  works  of  all  sorts,  both  ably  represented  in  the  single  person 
of  our  past  President;  Biteman  and  Hawksley,  with  their  respective 
developments  of  great  water-works  —  the  latter  represented  among  us 
in  the  third  generation  by  Kenneth  P.  Hawksley;  Meadows  Rendel 
and  Sir  Alexander  his  son,  with  their  chain  ferries,  docks  and  railways 
at  home  and  abroad;  Baker,  with  the  Forth  Bridge  and  the  Egyptian 
Dams;  Wolfe  Barry,  with  the  Barry  and  Immingham  Docks,  the  Tower 
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Bridge  and  other  great  works,  now  represented  here  by  his  son, 
Kenneth  A.  Wolfe  Barry;  William  White,  with  his  reconstruction  of 
our  Navy  ;  and  a  host  of  others  who  have  by  their  works  left  the  world 
better  equipped  than  they  found  it. 

Such  men  as  these  have  in  a  very  real  sense  been  missionaries, 
for  by  their  varied  activities  they  have  greatly  helped  to  build  up 
our  Empire  and  bring  hght  and  abundance  to  the  dark  and  uttermost 
places  of  the  earth. 

Most  of  those  men  have  occupied  this  chair,  and  to  be  added  to 
the  illustrious  roll  is  an  honour  of  which  a  man  may  well  be  proud. 
I  thank  you  all  very  cordially  for  conferring  it  upon  me.  And  I  can 
best  show  my  appreciation  by  endeavouring  as  your  President,  and 
with  your  help,  to  maintain  the  great  traditions  of  our  profession. 

Council  Meeting  at  Saskatoon 

Friday,  August  the  twelfth  was  chosen  as  the  day 
on  which  the  meeting  of  Council  will  be  held  at  Saskatoon. 
The  hour  of  the  meeting  was  not  named,  it  having  been 
decided  by  Council  that  the  meeting  be  convened  at  an 
hour  that  would  not  interfere  with  the  programme  already 
arranged. 

Percentage  of  College  Graduates 

In  a  recent  letter  from  Dr.  F.  D.  Adams,  Dean  of  the 
Faculty  of  Applied  Science  of  McGill  University,  he 
referred  to  an  enquiry  carried  out  by  Raymond  Walters 
on  the  proportion  of  eminent  engineers  in  the  United 
States  who  were  college  graduates  and  suggested  that  it 
would  be  interesting  to  have  a  similar  enquiry  regarding 
Canadian  engineers. 

Covering  the  past  ten  years  from  nineteen  hundred 
and  twelve  to  nineteen  hundred  and  twenty-one,  inclusive, 
the  officers  of  The  Institute  show  a  percentage  of  seventy- 
two  point  seven  of  college  graduates  in  nineteen  hundred 
and  twelve,  and  eighty-seven  point  five  in  nineteen 
hundred  and  twenty-one.  The  number  and  percentage 
of  graduates  and  non-graduates  on  the  Council  of  The 
Engineering  Institute  of  Canada  for  the  past  ten  years  is 
shown  in  the  table  herewith: — 

1913     1913     1914     1915     1916 

Graduates 24        23        27        27        26 

Percentage 72.7    69.7    81.8    81.8    78.8 

Non-Graduates 9        10  6  6  7 

Percentage 27.3    30.3     18.2     18.2    21.2 

1917  1918  1919  1920  1921 

Graduates 27  31  31  32  35 

Percentage 79.4  81.5  81.5  80.  87.5 

Non-Graduates 7  7  7  8  5 

Percentage 20.6  18.5  18.5  20.  12.5 

John  Crerar  Library  Dedication 

On  the  occasion  of  the  dedication  of  the  John  Crerar 

Library,    Chicago,    held    on    May    twenty-eighth,    The 

Institute  was  invited  to  be  represented.     Former  coim- 

cillor  H.  R.  Safïord,  D.Sc,  M.E.LC,  kindly  accepted 

the  request  of  Council  to  represent  The  Institute  on  this 

occasion.    Members  will  be  interested  in  the  report  of 

Dr.  Safford  following  his  attendance  at  this  fimction: — 

"In  pursuance  of  your  request  of  May  21st, 

I  accepted  the  invitation  to  attend  the  dedicatory 

exercises  of  the  John  Crerar  Library  on  Saturday 


the  28th.  For  your  information  I  am  enclosing  a 
copy  of  the  programme,  also  a  newspaper  clipping 
which  are  self  explanatory.  The  Library  is  a  very 
complete  one  and  has  been  quite  a  noted  asset  of 
the  City  of  Chicago  for  many  years.  It  was  endowed 
by  the  late  John  Crerar  who  was  a  very  wealthy 
resident  of  Chicago  and  this,  as  well  as  practically 
all  other  endowments  by  him,  were  for  general 
uplift  and  improvement  purposes.  That  portion  of 
his  will  dealing  with  this  particular  matter  is  some- 
what unique  in  the  rigid  specification  as  to  character 
of  literature  which  is  to  be  placed  in  this  Library, 
the  language  of  his  will  being  to  the  effect  that  he 
would  have  'no  nastiness  and  dirty  French  novels 
and  that  the  Library  should  be  devoted  to  books 
which  would  interest  and  improve  the  mind  and 
by  this  I  do  not  mean  hymn  books  and  sermons, 
but  those  things  which  are  clean,  wholesome  and 
enlightening'.  The  exercises  were  attended  by  pos- 
sibly one  hundred  representatives  and  were  very 
interesting.  I  am  glad  of  the  opportimity  to  have 
served  The  Engineering  Institute  of  Canada  in  tliis 
capacity." 

Entertaining  Distinguished  Visitors 

The  President  and  Board  of  Direction  of  the  American 
Railway  Engineering  Association  have  again  decided  to 
meet  in  Montreal  at  The  Institute  headquarters,  con- 
tinuing a  precedent  established  last  year.  The  President 
and  local  Past-Presidents  and  Coimcillors  of  The  Institute 
are  taking  advantage  of  the  situation,  and  besides  extend 
ing  to  the  visitors  the  courtesies  of  The  Institute  head- 
quarters, will  again  entertain  them  at  dinner  at  the 
University  Club. 

The  officers  of  the  American  Railway  Engineering 
Association  include  the  following:  —  President,  L.  A. 
Downs,  vice-pres.  and  gen.  man.  Central  of  Georgia  Ry., 
Savannah,  Ga.;  First  Vice-President,  J.  L.  Campbell, 
chief  engineer.  El  Paso  and  Southwestern  R.R.,  El  Paso, 
Texas;  Second  Vice-President,  E.  H.  Lee,  vice-president, 
Chicago  &  Western  Indiana  R.R.,  Chicago;  Past  Pre- 
sidents: A.  S.  Baldwin,  vice-president,  Illinois  Central 
Railroad,  Chicago.  John  G.  Çullivan,  M.E.LC.  con. 
engineer.  Can.  Pac.  Ry.,  Winmpeg,  Man.,  Can.,  C.  A. 
Morse,  chief  engineer,  C.R.I,  and  P.Ry.,  Chicago,  Earl 
Stimson,  chief  engineer,  maintenance,  Baltimore  &  Ohio 
R.R.,  Baltimore,  Md.,  H.  R.  Safïord,  D.Sc.  M.E.LC, 
asst.  to  president,  Chicago,  Burlington  and  Quincy  R.R., 
Chicago;  Treasurer,  G.  H.  Bremner,  district  engineer. 
Interstate  Commerce  Commission,  Chicago;  Directors: 
Hadley  Baldwin,  asst.  ch.  engineer,  C.C.C.  and  St.L.  R.R., 
Cincinnati,  Ohio,  C.  F.  Loweth,  chief  engineer,  CM.  and 
St. P.  R.R.,  Chicago,  F.  L.  Thompson,  chief  engineer, 
Illinois  Central  Railroad,  Chicago,  J.  M.  R.  Fairbaim, 
D.Sc,  M.E.LC,  chief  engineer.  Can.  Pac.  Ry.,  Montreal, 
Canada,  Edwin  B.  Katte,  chief  engineer.  Electric  Traction, 
N.Y.C  R.R.,  New  York  City,  F.  E.  Tumeaure,  dean, 
college  of  Eng.,  Univ.  of  Wisconsin,  Madison,  Wis., 
C.  F.  W.  Felt,  chief  engineer,  System  A.T.  and  S.Fe.  Ry., 
Chicago,  G.  J.  Ray,  chief  engineer,  D.L.  and  W.  R.R., 
Hoboken,  N.J.,  Geo.  H.  Webb,  chief  engineer,  Michigan 
Central  R.R.,  Detroit,  Mich.;  Secretary,  E.  H.  Fritch, 
431  South  Dearborn  St.,  Chicago,  111. 
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Self-Corrosion,  not  Stray  Current  Electrolysis, 
at  Selkirk,  Manitoba. 

Editor,  Jourual: — 

Dear  Sir: 

Mcmlx>rs  of  Thr  Itistilutc  will  Ix^  interested  in  the 
news  item  below,  taken  from  the  Manitoba  Free  Press 
of  Winnipeg,  Manitoba,  Canada,  of  May  28th,  1921, 
describing  the  finding  of  corrosion  ujxin  a  water  main 
in  the  neifibborinp;  town  of  Selkirk  that  had  been  buried 
for  seven  or  eight  years,  in  a  locality  where  stray  current 
from  an  electric  railway  could  not  have  caused  the 
corrosion. 

In  Western  Canada,  the  corrosive  action  of  the 
so-called  alkaline  salts,  which  are  widely  distributed 
through  the  soil  of  the  three  prairie  provinces,  has  been 
acknowledged  to  be  very  destructive  to  all  underground 
structures  of  concrete  made  with  Portland  cement; 
but  it  is  only  recently  that  suspicion  has  been  directed 
to  these  same  salts  as  being  responsible  for  a  large  pro- 
portion of  the  damage  to  cast  iron  water  pipes  which 
has  been  recurring  in  Winnipeg  for  the  last  fifteen  years 
or  more.  So  long  as  there  was  an  electric  railway  in 
operation,  stray  current  from  which  could  be  charged 
with  the  responsibility  for  damage  to  pipes  and  cables, 
no  one  took  the  trouble  to  investigate  the  possibilities 
of  self-corrosion  or  metal  structures  in  the  presence  of 
neutral  solutions  of  the  so-called  alkaline  salts  mentioned 
below,  until  the  matter  was  taken  up  actively  last  year 
by  the  writer,  consulting  electrical  engineer  of  the  Winn- 
ipeg Electric  Railway  Company. 

The  development  of  engineering  science,  especially 
within  the  last  few  years,  has  carried  with  it  an  increasing 
appreciation  by  engineers  of  the  importance  of  chemical 
knowledge  in  dealing  with  even  the  simplest  and 
commonest  materials  of  engineering  construction.  As 
engineers  have  become  more  familiar  with  advances  in 
chemical  science,  particularly  in  recent  researches  in  the 
electro-chemistry  of  metals,  the  range  of  application  of 
chemistry  to  engineering  problems,  particularly  on  the 
subject  of  corrosion  of  metals,  has  been  very  greatly 
broadened. 

Evidence  is  constantly  accumulating  that  cast  iron 
pipe  is  not  the  indestructible  material  that  it  was  formerly 
supposed  to  be,  even  by  engineers;  and  under  certain 
conditions,  lead  and  copper  are  found  to  be  as  vulnerable 
to  self-corrosion,  as  cast  iron. 

The  recognition  by  responsible  chemists  and  engineers 
of  the  possibilities  of  self-corrosion  cannot  fail  to  cultivate 
a  mere  scientific  point  of  view  in  determining  the  res- 
ponsibility of  stray  currents  from  electric  railways  for 
causing  corrosion  damage  to  underground  metal  structures. 
Hitherto  it  has  always  been  the  fashion  to  attribute  all 
corrosion  to  an  electric  railway,  if  there  was  one  near 
enough,  while  cases  that  could  not  be  so  explained,  have 
rarely,  if  ever,  come  to  the  knowledge  of  the  public. 


The  fact  that  the  gas  pijies  in  Winnipeg,  though 
usually  nearer  to  the  electric  railway  tracKs  than  the 
water  pipes,  have  suffered  no  destructive  damage  while 
the  latter  have  suffered  severely,  also  shows  that  there 
arc  some  special  electro-chemical  conditions  favourable 
to  the  gas  pipes  that  do  not  exist  in  the  case  of  the  water 
pipes;  though  from  the  point  of  view  usually  taken  by 
electrolysis  experts,  one  set  of  pipes  ought  to  be  damaged 
as  badly  as  the  other. 

The  only  scientific  explanation  of  this  fact  thus  far 
advanced,  is  that  for  some  reason  or  other,  there  is  less 
moisture  in  the  soil  next  the  gas  pipes  than  in  that  next 
the  water  pipes. 

Neither  set  of  pipes  has  been  electrically  drained  to 
the  railway  power  stations  for  many  years,  but  both  sets 
of  pipes  have  been  equally  exposed  to  access  of  stray 
current. 

Now  that  self-corrosion  of  cast  iron  pipe  is  found 
to  be  perfectly  possible  under  soil  conditions  hitherto 
thought  to  be  harmless,  more  interest  will  be  taken  in 
the  use  of  testing  equipment  which  has  been  recently 
developed  for  determining  with  accuracy  whether  a 
buried  conductor  is  really  positive  to  the  earth,  which 
is  the  only  condition  where  stray  current  can  be  blamed 
for  corrosion  damage. 

An  examination  by  a  competent  electro-chemist  can 
be  depended  upon  to  determine  the  possibility  of  self- 
corrosion,  in  instances  where  stray  current  cannot  be 
found  to  which  to  attribute  it,  or  where  the  current  is 
flowing  into  a  pipe  and  not  out  of  it.  The  results  of 
research  work  now  being  conducted  along  these  lines 
will  be  of  special  interest  when  completed,  because  in 
connection  with  the  electrical  testing  methods  recently 
developed,  it  will  now  be  possible  to  settle  an  electro- 
lysis controversy  on  a  basis  of  readily  established  electrical 
and  chemical  facts,  instead  of  the  conjecture,  fear  or 
prejudice  which  often  control  procedure  in  such  a  situa- 
tion. The  article  follows,  prefaced  by  interviews  with 
Winnipeg  city  officials. 

W.  Nelson  Smith,  M.E.,  M.E.I.C. 

Winnipeg,  June  8th,  1921. 


Pipe  Corrosion  by  Chemical  Action  Will  be  Studied 

Investigation  Shows  Soil  Chemicals  May  be  Responsible 
for  Supposed  Electrolytic  Damage. 

Considering  as  strictly  tabu  the  problem  whether  damage  to  water 
mains  might  be  caused  by  electrolysis  or  by  chemically  active  salts  in  the 
earth  which  enclosed  them,  city  officials  have  refused  to  make  any 
definite  statement  regarding  the  damage  effected  in  several  places  to 
the  mains  which  carry  the  city's  domestic  supply  of  water. 

T.  H.  Hooper,  operating  superintendent  of  the  water^-orks  system, 
when  questioned,  stated  that  all  he  was  concerned  in  was  the  repair 
to  the  mains.  That  damage  had  been  done  to  the  extent  of  several 
thousand  dollars  was  certain,  but  what  that  damage  was  caused  by 
he  would  have  to  leave  to  the  experts  to  say.  He  might  have  his 
own  personal  opinion,  but  it  was  for  the  experts  to  decide  the  cause 
of  the  damage. 
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Referring  to  the  fact  that  water  mains  were  similarly  damaged 
in  other  cities,  Mr.  Hooper  said  he  believed  Winnipeg  was  further 
advanced  in  the  study  of  the  matter  than  any  other  place.  What 
were  problems  to  them  had  gone  into  the  A,  B,  C  class  locally. 

F.  A.  Cambridge,  city  electrician,  also  refused  to  make  any  definite 
pronouncement  on  the  matter  because  it  was  being  dealt  with  by  a 
special  committee. 

But  a  quite  different  aspect  has  been  created  by  the  visit  paid 
on  May  19  to  the  grounds  of  Selkirk  mental  hospital,  by  a  party  of 
professional  chemists  and  engineers  from  Winnipeg.  They  made  a 
personal  inspection  of  a  six-inch  water  main,  about  100  feet  of  which 
had  been  recently  exposed  in  the  course  of  excavating  for  the  pipe 
tunnel  between  the  new  hospital  and  the  boiler  house.  The  party 
consisted  of  the  following:  A.  Blackie,  city  chemist,  Winnipeg;  A. 
G.  Phillips,  assistant  to  Mr.  Blackie;  W.  Aldridge,  assistant  city  engineer 
of  Winnipeg;  T.  H.  Hooper,  superintendent  of  water  department, 
Winnipeg;  Professor  J.  N.  Finlayson,  head  of  the  civil  engineering 
department  of  the  University  of  Manitoba;  Douglas  McLean,  C.E., 
chief  engineer,  Manitoba  drainage  commission;  Dr.  C.  B.  Clevenger, 
professor  of  agricultural  chemistry,  Manitoba  Agricultural  College; 
E.  L.  C.  Forster,  chemist.  Dominion  government  department  of  health; 
G.  W.  Rogers,  city  engineer,  municipality  of  St.  James;  Dr.  J.  W. 
Shipley,  assistant  professor  of  chemistry.  University  of  Manitoba; 
and  W.  Nelson  Smith,  M.E.,  consulting  electrical  engineer,  Winnipeg 
Electric  Railway  company. 

As  the  water  supply  system  of  the  hospital  is  secured  from  wells 
drilled  on  the  property  to  a  depth  of  250  to  300  feet,  and  the  piping 
system  is  entirely  separated  from  the  Selkirk  water  supply,  and  as 
the  hospital  is  more  than  half  a  mile  from  the  western  outskirts  of  the 
town,  and  not  less  than  1}4  miles  from  the  northern  extremity  of  the 
Selkirk  trolley  line,  it  was  said  to  be  quite  outside  any  possible  path 
of  stray  current  from  the  electric  railway.  The  only  electric  current 
on  the  property  is  a  60-cycle  alternating  current  for  hghting,  and  the 
United  States  Bureau  of  Standards,  it  was  pointed  out,  had  proved 
by  exhaustive  and  long-continued  experiment,  that  it  was  impossible 
for  an  electric  current  of  this  character  to  cause  destructive  electrolytic 
action  on  buried  metal  structures. 

The  pipes  examined,  although  they  had  not  been  laid  for  more 
than  eight  years,  were  shown  to  be  affected  by  some  corrosion  of  the 
cast  iron,  well  advanced  in  many  spots.  Several  members  of  the  party 
dug  the  products  of  the  corrosion  out  with  their  pocket  knives,  to  a 
depth  of  one-sixteenth  to  one-eights  of  an  inch,  not  only  near  the 
joints  but  in  the  middle  of  the  pipe. 

The  progress  of  corrosion  was  observed  in  its  various  stages,  and 
the  corroded  metal  in  the  pits  eaten  into  the  pipes  was  similar  in 
appearance  to  the  products  of  corrosion  observed  on  damaged  water 
pipes  in  Winnipeg.  All  such  damage,  wherever  it  had  happened  in 
the  city,  it  was  stated,  had  always  been  attributed  solely  to  electro- 
lysis from  stray  currents  leaking  from  the  electric  railway  tracks. 

The  soil  on  and  near  the  pipe  was  examined  and  found  to  compare 
very  closely,  in  general  appearance  and  composition,  with  the  soils 
in  which  the  Winnipeg  water  pipes  are  buried,  many  samples  of  which 
from  various  parts  of  Winnipeg  and  adjoining  municipalities,  have 
been  examined  during  the  past  year  both  by  Mr.  Blackie  and  Dr. 
Shipley. 

The  presence  of  soluble  salt  crystals  in  considerable  quantity 
was  also  observed  by  all  the  party  on  clay  freshly  excavated  from 
new  trenches  in  the  street  in  front  of  the  hospital.  The  similarity 
of  this  clay  and  its  salt  content,  to  the  clay  and  its  contained  salts 
as  met  with  all  over  Winnipeg  and  vicinity  was  remarked  upon  by  all 
present. 


This  water  pipe  had  thus  been  imbedded  in  earth  containing 
alts  that  are  known  to  be  chemically  active,  and  further,  by  reasons 
of  its  location,  had  been  entirely  free  from  access  of  stray  direct  cur- 
rent, which  can  only  dissolve  the  metal  where  it  leaves  a  buried  pipe 
to  enter  the  surrounding  earth.  Stray-current  electrolysis  was,  there- 
fore, admitted  by  all  the  party  to  be  impossible  under  the  circum- 
stances. 

The  only  inference  that  could  be  drawn  from  the  facts  noticed 
by  the  party  was  that  the  observed  corrosion  could  only  have  been 
caused  by  the  chemical  activity  of  the  solutions  of  the  so-called  alkaline 
salts. 

It  was  further  pointed  out  that  it  had  also  been  recognized  for 
several  years  past,  by  practising  civil  engineers,  and  more  recently 
by  public  authorities  and  the  public  generally,  that  these  alkaline 
salts,  the  sulphates,  chlorides,  carbonates  and  bi-carbonates  of  magne- 
sium, calcium  and  sodium,  which  are  widely  distributed  through  the 
soil  of  western  Canada,  are  very  corrosive  to  concrete  made  of  Portland 
cement,  no  matter  how  carefully  the  concrete  is  mixed  and  deposited. 

Chemical  research  work  started  about  a  year  ago  under  the 
direction  of  W.  Nelson  Smith,  M.E.,  and  conducted  personally  by 
Dr.  J.  W.  Shipley  in  the  laboratory  of  the  University  of  Manitoba, 
has  brought  to  light  many  facts  hitherto  unsuspected  either  by  the 
engineering  profession  or  by  the  public,  respecting  the  behaviour  of 
commercial  cast  iron,  lead,  and  copper,  in  contact  with  neutral  solu- 
tions of  the  above  so-called  alkaline  salts.  This  research  is  now  so 
far  advanced  that  a  definite  report  on  the  main  outstanding  facts 
will  be  forthcoming  during  the  present  summer. 

Pipe  corrosion,  as  observed  by  the  party  of  chemists,  engineers 
and  specialists,  it  was  urged,  thus  fairly  comes  into  the  same  category 
as  the  corrosion  of  concrete,  with  its  accompanying  results  of  collapsed 
sewers,  culverts,  piers  and  foundations.  Henceforth,  pipe  corrosion 
will  receive  the  attention  of  professional  scientists,  as  a  matter  of 
public  concern  of  equal  importance  with  the  corrosion  of  concrete. 

The  western  professional  meeting  of  The  Engineering  Institute 
of  Canada  will,  in  August,  discuss  at  some  length  the  subject  of 
cement  and  concrete  corrosion.  A  cement  research  committee  of 
The  Institute  has  recently  been  formed,  composed  of  the  leading 
civil  engineers  of  the  three  prairie  provinces.  The  Manitoba  repre- 
sentation on  this  committee  is  headed  by  Professor  Finlayson. 

As  nearly  all  the  members  of  the  party  who  viewed  the  self-corrosion 
of  the  pipe  at  Selkirk,  are  members  either  of  The  Engineering 
Institute  or  of  other  scientific  societies  of  national  scope,  the  whole 
subject  of  the  destruction  of  underground  pipes  by  stray  current 
electrolysis  or  by  self-corrosion,  has  now  been  brought  to  a  stage 
where  it  can  be  dealt  with  upon  a  new  and  purely  scientific  basis, 
in  which  all  the  relevant  facts  of  engineering,  electro-chemistry,  and 
local  soil  condition,  can  be  given  their  proper  weight  in  reaching  a 
fair  and  just  conclusion. 

The  same  issue  also  contained  the  following  item 
on  concrete  corrosion  in  Transcona,  7  miles  from 
Winnipeg  : — 

A  big  break  in  the  Transcona  main  sewer  on  Nairn  road  has 
recently  been  discovered,  and  is  being  repaired.  The  trouble  was 
caused  by  the  sewer  being  eaten  away  with  alkali,  and  about  50  feet 
is  affected.  Repair  work  is  necessarily  slow  on  account  of  having 
to  place  a  drain  within  the  sewer  to  take  away  the  water,  and  con- 
crete is  being  poured  in  the  affected  spot.  The  job  is  a  big  one,  and 
is  expected  to  take  some  time  to  complete. 
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Invitation  to  Western  Canada  Irrigation  Association 
Convention 

May  30,  1921. 
Editor,  Jininitil: 

EX'ar  Sir: 

The  Fifteenth  Annual  Convention  of  the  Western 
Canada  Irrigation  Assix-iation  will  Ix'  held  at  Vernon, 
British  Colunil)ia,  July  27th  to  30th. 

The  KiKjintrriiKj  f  iislitiilc  is  entitled  to  representation 
at  this  Convention  by  three  delegates,  and  I  trust  it  will 
Ix'  possible  for  you  to  be  fully  represented. 

A  very  interestinR  programme  dealing  with  many 
asp>ects  of  irrigation  farming  and  irrigation  engineering 
is  being  arranged,  and  I  feel  sure  you  would  find  yourself 
amply  repaid  by  attending  this  important  Convention. 
I  am  advising  you  of  this  event  in  good  time  so 
that  you  may  reserve  these  dates. 

Faithfully  Yours, 

James  Colley. 

Secretary. 
Western  Canada  Irrigation  Association 
P.O.  Box  2018 

Calgary,  Alta. 


Enquiry  re  Cleaning  Water  Main 

June  20,  1921 
Editor,  Journal  : — 
Dear  Sir:— 

I  should  be  very  much  obliged  if  you  could  put 
us  in  touch  with  firms,  in  a  position  to  supply  tools  and 
give  advice  on  the  cleaning  of  an  8"  water  main,  17800 
ft.  long,  also  with  one  or  two  firms  of  experience  who 
contract  for  that  class  of  work. 
Yours  truly, 

The  Dome  Mines  Company  Limited, 
Per  W.  F.  J.  CossER,  A.M.I.E.E. 

Mechanical  Engineer. 
Mine  Office,  South  Porcupine,  Ont. 
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EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is   ! 
proposed  that  in  future  advertisements  of        f 
situations  vacant  should  state  salary, 
and  give  details  of  requirements. 


Situation  Vacant 

Civil  Engineer 

Assistant  engineer  for  employment  in  municipality  in 
Quebec,  must  be  civil  engineer,  competent  in  electrical 
and  mechanical  work.  Knowledge  of  French  and  English 
desirable.    Salary  about  $2100.00  per  annum.    Box  201. 


ICKKC'I  IONS  AND  TRANSFKRS 


On  June  21st,  1921,  the  following  admissions  and 
transfers  were  effected: 

Members 

Dan  John  .Mbertson,  of  Kalamazcx),  Mich.,  private 
practice  as  arch't.,  surveyor  and  engr.;  Jafïray  Dacre 
Alder,  of  Montreal,  Que.,  plant  supt..  Darling  Bros. 
Ltd.;  Shirley  Barr,  of  Montreal,  chief  engr.,  Canada 
Cement  Co.;  Richard  Thomas  Bell,  of  Toronto,  Ont., 
engr.,  traffic  dept.,  Toronto  Transportation  Comm'n.; 
Robert  Fleming,  of  Toronto,  Ont.,  member  of  firm 
Wood,  Fleming  &  Co.,  Financial  Agents  and  Contractors; 
William  Arthur  Beaver  Hicks,  of  Montreal,  Que.,  Grad. 
S.P.S.  (Mech.  and  Elect'l  Engr'g.),  (Univ.  of  Toronto;, 
engr.,  hydraulic  dept..  Dominion  Engr'g.  Works,  Lachine; 
James  Hyslop,  (Heriot  Watt  College,  Edinburgh),  of 
Toronto,  Ont.,  with  Kerry  &  Chace,  Toronto;  Henry- 
George  Kennedy,  B.A.Sc.  (Univ.  of  Toronto),  gen.  supt.. 
Miller  Lake  O'Brien  Mine,  Gowganda,  Ont.;  Frank 
McDonell,  (Royal  Univ.  of  Ireland),  of  Ottawa,  Ont., 
chairman.  Board  of  Steamship  Inspection,  Marine  Dept., 
Dom.  Govt.;  Royal  Harp  Montgomery,  B.A.Sc.  (Hon- 
ours), (Univ.  of  Toronto),  Topographical  Surveys  Branch, 
Dept.  of  the  Interior,  Calgary;  Bertram  Poidevin  Richard- 
son, of  Amherst,  N.S.,  res.  engr.,  Lockwood  Greene  & 
Co.,  Montreal;  James  Norman  Smith,  of  Toronto,  Ont., 
research  engr.,  Toronto  Power  Co.,  Research  Divn.; 
Charles  Hermann  Tillett,  B.S.  (CE.),  (Purdue  Univ.), 
of  Montreal,  Que.,  signal  engr.,  G.T.R.;  Arthur  Vincent 
Trimble,  B.A.Sc.  (Univ.  of  Toronto),  of  Toronto,  Ont., 
in  charge  of  constm.  work,  H.E.P.C.  of  Ontario;  Henry 
Wellwood,  of  Toronto,  Ont.,  Grand  Tnxnk  Arbitration; 
Benjamin  Thomas  Weston,  (Univ.  of  Maine),  of  Temis- 
kaming.  Que.,  res.  engr.,  Riordon  Co.  Ltd.;  Reginald 
Henry  Wood,  of  Halifax,  N.S.,  engr.  mgr.,  H.M.C. 
Dockyard,  Halifax,  N.S. 

Associate  Members 

Paul  Ackerman,  (Swiss  Federal  Poly.  Coll.,  Zurich), 
of  Montreal,  Que.,  elect'l.  engr.,  Shawinigan  Water  & 
Power  Co.;  Thomas  Alexander  Allan,  (Royal  Glasgow 
Tech.  Coll.),  of  Montreal,  chief  signal  insp'r.,  G.T.R.; 
Charles  Albert  Allen,  of  Strathmore,  Que.,  Bell  Telephone 
Co.  of  Canada;  Joseph  Banigan,  B.A.Sc.  (Univ.  of  Tor.), 
of  Toronto,  Ont.,  member  of  firm  Banigan,  Armstrong 
&  Thompson  &  Griffenhagen  &  Associates;  Nelson 
Barritt,  (Penna.  State  Coll.),  of  Winnipeg,  Man.,  dist. 
engr.,  reclam.  dept.,  Man.  Go\i;.;  Thomas  Holmes 
Bartley,  B.A.Sc.  (Univ.  of  Tor.),  of  Ottawa,  Ont.,  asst. 
controller  of  surveys,  Topog'l.  Surveys  Branch,  Ottawa; 
Garnet  Lawrence  Berkeley,  (S.P.S. ,  Univ.  of  Tor.),  of 
Toronto,  Ont.,  asst.  land  engr.,  Toronto  Harbour  Com- 
mission; William  Harry  Basil  Bevan,  (S.P.S.,  Univ.  of 
Tor.),  of  Toronto,  Ont.,  asst.  dist.  engr.,  C.N.R.,  Toronto; 
Albert  Reginal  Black,  of  Toronto,  Ont.,  with  Barber, 
Wynne-Roberts  &  Seymour,  Consltg.  Engrs.;  James 
Fager  Blair,  (S.P.S.,  Univ.  of  Tor.),  of  Toronto,  Ont., 
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designing  engr.  and  chief  insp'r.,  Toronto  Harbour  Com- 
mission; Robert  Thomson  Blair,  Lieut.,    (Royal  Tech. 
Coll.,  Glasgow),  of  Ottawa,  Ont.,  junior  engr.,  drainage 
divn.,    reclam.    service,    Dept.    of   the    Interior;    Perry 
Archibald    Borden,    of    Toronto,    Ont.,    B.    Sc.    (E.E. 
with    Honours.)   Queen's  University    H.E.P.C.    Labor- 
atories,  Toronto;   Ernest  Turner  Bridges,   of  Toronto, 
Ont.,  chief  engr.,  McGregor  &  Mclntyre;  George  Patrick 
Brophy,  (McGill  Univ.),  of  Ottawa,  Ont.,  P.W.D.  Canada; 
James  Roy  Burgess,  B.A.Sc,  (Univ.  of  Tor.),  of  Toronto, 
Ont.,  mech.  supt.,   Staunton's  Ltd.;  Nathaniel  Alfred 
Burwash,   B.A.Sc.    (Univ.  of  Tor.),   of  Toronto,   Ont., 
Dept.    of   Public    Highways,    Toronto;    John    Kermeth 
Butler,    of   East   Wabana,   Nfid.,    elect'l.    supt.,    Dom. 
Iron   &  Steel  Co.;  Harry  Lister  Cairns,   (Heriot  Watt 
Coll.,  Edinburgh),  of  Shaunavon,  Sask.,  instr'man  C.P.R. 
constrn.;    Joseph    Walter    Sands    Chappelle,     (Queen's 
Univ.),  of  Edmonton,  Alta.,  asst.  engr.,  C.N.R.;  William 
Whelan  Gushing,  (Baltimore  Poly.  Inst.),  of  Hamilton, 
Ont.,  chief  dftsman.  and  in  charge  of  bridge  dept.,  Hamil- 
ton Bridge  Works  Co.,  Ltd.;  Antoine  Valentine  Delaporte, 
B.A.Sc.  (Univ.  of  Tor.),  of  Toronto,  Ont.,  in  charge  of 
research  work.  Experimental  Station  of  Prov.  Board  of 
Health  of  Ontario;  Earle  Munro  Dennis,  B.Sc.  (Queen's 
Univ.),  of  Ottawa,  Ont.,  Topog'l   Survey  Branch.  Dept. 
of  the  Interior;  Leon  Snell  Dixon,  B.S.  (M.E.)  (Maine 
Univ.),  of  Mattawa,  Ont.,  prin.  asst.  engr.,  Riordon  Co. 
Ltd.;  George  Collier  Draper,  B.Sc.   (McGill  Univ.),  of 
Montreal,  Que.,  res.  engr.,  Canadian  Explosives  Ltd.  at 
Brownsburg;  William  Bowie  Dunbar,  B.A.Sc.  (Univ.  of 
Tor.),   of   Dunbarton,   Ont.,   demonstrator   in   drawing, 
Faculty  of  Applied  Science,   Univ.   of  Toronto;   Hugh 
Joseph  Dunne,   of  Ottawa,   Ont.,   first  asst.,   Geodetic 
Levelling  Staff,  P.W.D.,  Ottawa;  Norman  Isaac  Evans 
Edwards,  of  St.  Lambert,  Que.,  dftsman,  C.P.R.  ;  John 
Attwill  Ellis,    (City    &  Guilds,   London,    England),   of 
Moncton,    N.B.,    office    engr.,    C.N.R.;    Nathan    Louis 
Engel,  B.Sc.  (McGill  Univ.),  of  Montreal,  Que.,  Montreal 
Public  Service  Corpn.;  Erik  Eriksen,  (Trondhjem  Univ., 
Norway),  of  Toronto,  Ont.,   struct'l.  dftsman.,  bridge 
dept.,  C.N.R.,  Eastern  Lines,  Toronto;  Harold  Forsyth 
Finnemore,  B.Sc.   (Queen's  Univ.),  of  Moncton,  N.B., 
dftsman,  C.N.R.;  Richard  James  Fisher,  (Universities  of 
Sheffield  and  Birmingham,  England),  of  Sydney,  N.S., 
chief  dftsman.,  engr'g.  dept..  Dominion  Iron  &  Steel  Co.; 
Arthur  Fraser,   (Royal  Indian  Engr'g.  College,  Cooper 
Hill),  of  Calgary,  Alta.,  engr'g.  clerk,  Topog'l.  Surveys 
Br.,  Dept.  of  the  Interior;  William  J.  Fulton,  B.A.Sc. 
(Hons.,  Univ.  of  Tor.),  of  Walkerville,  Ont.,  asst.  engr., 
Morris    Knowles    Ltd.,    Windsor,    Ont.;    Walter    Elten 
Logan    Hall,    (Dalhousie    Univ.),    of   Hantsport,    N.S., 
divn.  engr.,  Prov.  Highways  Board,  Nova  Scotia;  Adam 
Hay,  (Robert  Gordon's  College,  Aberdeen),  of  Toronto, 
Ont.,  Ontario  Public  Highways;  James  Oliver  Hogg,  Jr., 
of  Kansas  City,  Mo.,  estimator  and  constrn.  engr.,  Collin 
Bros.  Constrn.  Co.,  Kansas  City;  Ernest  James  Holland, 
of  Islington,  Ont.,  asst.  designing  engr.,  Toronto  Harbour 
Comm'n.;  Charles  Vincent  Hope,  of  Islay,  Alta.,  res. 
engr.,  C.N.R.;  John  Ward  Hughson,  B.Sc.  (M.E.)  (McGill 
Univ.),  of  Ottawa,  Ont.,  Montreal  Engr'g.  Co.  Ltd.; 
Allan  D.  Jost,  of  Sydney,  N.S.,  field  engr.  and  asst.  supt. 
tracks  and  mtce..  Dominion  Iron  &  Steel  Co.;  Herbert 
Crosby  Kendall,  B.Sc.  (E.E.)  (Queen's  Univ.),  of  Toronto, 
Ont.,  bldg.  and  mech.  supt..  New  Union  Station,  Toronto 
Terminals  Rly.  Co.;  Howard  Kennedy,  B.Sc.   (McGill 


Univ.),  of  Dunrobin,  Ont.,  with  Lockwood  Greene  &  Co. 
of  Canada  Ltd.;  Emile  Lacroix,  B.A.Sc.  (CE.,  M.E.) 
(Ecole  Polytechnique),  of  St.  Eustache,  Que.,  asst.  city 
engr..  City  of  Outremont;  Arthur  D'Orr  LePan,  B.A.Sc. 
(Univ.  of  Tor.),  of  Toronto,  Ont.,  supt.  of  University  of 
Toronto;  Albert  Leroux,  CE.  (Poly.  School,  Laval),  of 
Outremont,  Que.,  Montreal  Water  Board;  Clarke  John 
Madgett,    (Armour  Inst.,   Chicago),  of  Welland,  Ont., 
mgr..  Standard  Steel  Constrn.  Co.;  Hugh  Christopher 
Maguire,  (Univ.  of  Tor.),  of  St.  Catharines,  Ont.,  junior 
engr..  Section  5,  Welland  Ship  Canal;  Guy  Reeves  Mar- 
ston,    (Binning  Tech.  School),  of  Simcoe,  Ont.,   supt. 
county  roads,  Norfolk  Co.  ;  Edward  Carrington  MacDer- 
mot,  B.Sc.  (CE.)  (McGill  Univ.),  of  Sanderstead,  Surrey, 
England,  engr.  and  dftsman.,  bridge  dept.,  London  County 
Council,    England;   Alexander   MacDonald    Mackenzie, 
B.A.Sc,  (E.E.)  (Univ.  of  Tor.),  of  Lachine,  Que., trans- 
mission engr..  Bell  Telephone  Co.;    Alexander  Ernest 
MacRae,  B.Sc.  (Chem.  Engr.)  (Queen's  Univ.,  Canadian 
Patent  Office,  Ottawa;  Horace  Neville  Mason,  of  Toronto, 
Ont.,  contracting  engr.   in  charge  of  tenders  etc.   for 
Toronto  office.  Dominion  Bridge  Co.;  James  McAdam, 
(Heriot  Watt  Tech.  College),  of  Toronto,  Ont.,  engr.  of 
constrn.,  Barber,  Wynne- Roberts  &  Seymour,  Consltg. 
Engrs.;  Michael  James  McNeil,  of  East  Wabana,  Nfld., 
asst.  mgr.,  Wabana  Mine,  Dominion  Iron  &  Steel  Co.; 
Richard  John  McNeil,  of  Sydney,  N.S.,  asst.  to  Supt. 
of   mtce    of   way    Dom.     Steel    and    Coal    Co;    John 
J.    McNiven,     B.Sc.        (McGill     Univ.),     of    Ottawa, 
Ont.,   gen'l.   mech.   engr.,   D.S.C.R.;  Clarence  Stephen 
Millard,  of  Copper  Cliff,  Ont.,  International  Nickel  Co. 
of  Canada;   Walter   St.    John   Miller,    (South   London 
Polytechnic),  of  Calgary,  Alta.,  chief  dftsman.,  reclam. 
service,  Dept.  of  the  Interior,  Calgary;  Charles  William 
Milton,  (Mount  Allison  Univ.),  of  Moncton,  N.B.,  first 
asst.,  divn.  engr's.  office,  C.N.R.;  William  Cunningham 
Morham  (Heriot  Watt  College,  Edinburgh),  of  Toronto, 
Ont.,   dftsman,   hydraulic  dept.,   H.E.P.C.  of  Ontario; 
Hugh  Dearie  Falser,  of  Gowganda,  Ont.,  engr.,  Miller 
Lake  O'Brien  Mine,  Gowganda;  Alexander  Wilson  Pater- 
son  (Heriot  Watt  Inst.,  Edinburgh),  of  Winnipeg,  Man., 
res.  engr.,  C.P.R.;  William  James  Peaker,  of  Ottawa,  Ont. 
(Grad.  S.P.S.  Univ.  of  Toronto),  Office  engineer.  Natural 
Resources  Intelligence  Branch,   Dept.  of  the  Interior, 
Ottawa;  Thomas  H.  Plunkett,  of  Meaford,  Ont.,  (B.A.Sc., 
Univ.  of  Toronto  '04),  Chairman  of  Committee,  Town 
of  Meaford,  Ont.;  Cecil  George  Porter,  of  Montreal, 
B.Sc.   (McGill  Univ.   '11),  Mgr.  Douglas  Milligan  Co. 
Ltd.,  Montreal;  Willis  Horatio  Roberts,  of  Perth,  Ont., 
(Queen's  Univ.)  ;  Allan  Edward  Rowbotham,  of  Edmon- 
ton, Alta.,  Asst.  to  Major  G.  W.  MacLeod,  Edmonton; 
Walter  Albert  Rush,  of  Ottawa,  Dominion  Supt.,  Radio 
Stations  east  of  Winnipeg;  Allan  Usill  Sanderson,   of 
Toronto,  Ont.,  B.A.Sc.   (Univ.  of  Toronto  '09),  Supt., 
Filtration  Plant,   Toronto;   Daniel  Anthony  Scamegie, 
of  Montreal,   (Mass.  Inst,  of  Tech.  '07),  Chief  Signal 
drftsman,   G.T.R.;  Alexander  Scott,  of  Charlottetown, 
P.E.I. ,  Div.  Engr.,  C.N.R.  in  charge  of  P.E.I.  Division; 
Frank  Hugh  Cotteril  Sefton,  of  Toronto,  with  Kerry  & 
Chace,  Ltd.,  Toronto;  Frank  Lawrence  Smith,  of  Hamil- 
ton, Ont.,  Checker  in  Drfting  Dept.,  Hamilton  Bridge 
Works  Co.,  Hamilton;  Henry  Denne  St.  Alban  Smith, 
of  Calgary,  Alta.  (R.M.C  '11),  Engr.,  Irrigation  Div., 
Dept.  of  the  Interior,  Calgary;  Roy  Foster  Smith,  of 
Oakville,  Ont.,  B.Sc.   (Queen's  Univ.  '16),  Res.  Engr., 
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Township  of  Trafalgar,  Ont.;  Ed^ar  Thomas  Spidy,  of 
Montreal,  Asst.  Supt.  Dominion  RnKini'crinK  Works. 
Rtx-kficld,  Quf.;  Chark's  Tallx)l,  of  London,  Ont.,  County 
En^r.,  County  of  Middk'sex;  Norman  Allx-rt  Thompson, 
of  Ottawa.  Ont.,  H.Sc.  (McC.iil  Univ.  '12),  Junior  enRr., 
Reclamation  Service,  Dept.  of  the  Interior,  Ottawa; 
Edward  L.  Tliorne.  of  Halifax,  B.Sc.  (N.S.  Tech.  Coll. 
'10),  Gen.  Supt.,  Plalifax  Relief  Commission,  Halifax; 
Grover  Carleton  Torrens,  of  Moncton,  N.B.  B.  in  C.E. 
(Univ.  of  N.B.  '06),  Div.  engr.,  Moncton  Div.  Eastern 
Lines  C.N.R.;  William  Beauchamp  Trotter,  of  Calgary, 
Alta..  Mgr.,  The  James  Baliantyne  Co.  Ltd.,  Calgary 
Branch;  Edwin  Stewart  Turner,  of  Allenburg,  Ont., 
Oflice  engr..  Section  5,  Welland  Ship  Canal;  Bruce  Vernon, 
of  Montreal,  C.E.  (Penn.  Univ.  '08),  Principal  asst.  engr., 
Montreal  Tramways  Co.;  James  Harold  Wallis,  of  Tor- 
onto, (S.P.S.  Univ.  of  Toronto),  Engr.,  Canada  Creosoting 
Co.,  Toronto;  J.  Frederick  D.  Withrow,  of  Ottawa, 
(Grad.  S.P.S.  Univ.  of  Toronto),  Examiner  of  Patents  of 
invention.  Patent  Office,  Ottawa;  Francis  Edward  Woot- 
ton,  of  Saskatoon,  Sask.  (Univ.  of  Sask.),  Acting  Trains- 
master,  C.P.R. 

.4  ssociates 

William  Earl  Doan,  of  Toronto,  Vice-President, 
Canada  Creosoting  Co.  Ltd.,  Toronto;  Edward  Fisher 
Drake,  of  Ottawa,  Ont.,  Director  in  charge  of  Reclama- 
tion Service,  Dept.  of  the  Interior,  Ottawa;  Richard 
\'eech  Look,  of  Toronto,  President,  Canada  Creosoting 
Co.  Ltd. .Toronto;  Ira  Johnson  Nichols,  of  Jasper  Alta., 
bridge  inspector,  C.N.R. 

J  uni  ors 

James  Cullam  Anderson,  of  Prince  Rupert,  B.C., 
Instrumentman  in  charge  of  Mtce.  of  Way  party,  Prince 
Rupert,  B.C.;  Henry  Musgrove  Blaiklock,  of  Montreal, 
Senior  Instrumentman,  Eastern  Lines,  G.T.R.;  Troy 
Eugene  Bhnco,  of  Grand  Mere,  Que.,  Asst.  field  engr 
Laurentide  Co.,  Grand  Mere,  Que.;  Elliot  Stirling  Camp- 
bell, of  Halifax,  N.S..  dftsman.  Provincial  Highways 
Board  of  N.S.;  George  Herbert  Carson,  of  Montreal, 
field  engr..  Three  Rivers  Pulp  and  Paper  Co.  Ltd.; 
Vernon  Russell  Davies,  of  Three  Rivers,  Que.,  B.Sc. 
(McGill  Univ.  '20),  Junior  asst.,  St.  Maurice  Lumber  Co., 
Three  Rivers,  Que.;  Edmond  Fortin,  of  Sudbur^',  Ont., 
transitman,  C.P.R. ;  Herbert  John  Geale,  of  Toronto, 
with  Toronto  Transportation  Commission  ;  Edgar  Clarence 
Higgins,  of  Toronto,  with  H.E.P.C,  Toronto;  Sydney 
Stuart  Jones,  of  Montreal,  instnmientman,  in  charge  of 
survey  of  property  and  mine.  North  American  Magnesite 
Co.,  Caliunet,  Que.;  James  Alexander  Joslin,  of  Toronto, 
structural  checker.  Dominion  Bridge  Co.  Ltd.;  Fennell 
Thompson  Julian,  of  Morrisburg,  Ont.,  B.A.Sc.  (Univ.  of 
Toronto),  St.  Lawrence  Development,  H.E.P.C.;  Jack 
Harold  Leech,  of  Cedars,  Que.,  instrumentman  and 
dfting.  for  Cedars  Mfg.  &  Power  Co.,  Cedars,  Que.; 
William  James  Moore,  of  Ottawa,  Ont.,  asst.  to  chief 
of  Borings,  D.P.W.,  Ottawa;  Alfred  Allan  Outram,  of 
Port  Hope,  Ont.,  Instrumentman,  Dept.  of  Public  High- 
ways of  Ontario;  Irving  Holman  Parker,  of  Montreal, 
with  Milton  Hersey  Co.  Ltd.;  Frederic  Arnold  Sproule, 
of  Kingston,  Ont.,  fourth  year  student  Queen's  Univ.; 
Connell  Gerald  Steers,  of  Ottawa,  asst.  to  dist.  engr., 
D.P.W.,  Ottawa;  George  Stuart  Walker,  of  Kingston, 


Ont.,  third  year  student.  Queen's  Univ.;  Lloyd  Amor 
Blachford  Whitehouse,  of  Hamilton,  Ont.,  a.sst.  to  chief 
engr.,  W.  H.  Yates  Construction  Co.;  Aubrey  Hume 
Whitman,  of  Halifax,  N.S.  CAcadia  Univ.  Diploma  App. 
Sc.),  instructor  electric  engineering,  N.S.  Tech.  College; 
George  Howard  Wcxxl,  of  Ottawa,  B.A.Sc.  (Univ.  of 
Tor.  '17),  asst.  hydraulic  engr..  Reclamation  Service, 
Dept.  of  the  Interior,  Ottawa. 

Transferred  from  the  class  of  Associate  Member 
to  that  of  Member 

Joachim  Antonisen,  of  Port  Arthur,  Ont.  (Univ.  of 
Dresden.  Saxony).  City  engineer.  Port  Arthur,  Ont.; 
Havelock  H.  Charles,  of  Culver,  Minn.,  div.  engr..  High- 
way Dept.,  St.  Louis  County;  Arthur  George  Dalzell,  of 
Toronto,  consulting  engr..  Clay  Products  Agency  Ltd., 
Toronto;  Franklin  Hugo  Kitto,  of  Ottawa,  Exploratory 
engr..  Natural  Resources  Intelligence  Branch,  Dept.  of 
the  Interior,  Ottawa;  Harold  Robinson  McClelland, 
of  Montreal,  Que.,  Vice-President  and  General  Manager, 
N.  E.  McClelland  &  Co.  Ltd.;  Robert  Crawford  Muir. 
of  Toronto,  chief  engr.,  of  County  Roads,  Province  of 
Ontario;  James  Morrow  Oxley,  of  Toronto,  Member  of 
firm.  Chapman,  Oxley  and  Bishop,  Architects  and  Engrs.; 
Lewis  Traver  Rutledge,  of  Kingston,  Ont.,  B.A.Sc. 
(Univ.  of  Tor.),  Asst.  Professor  of  Mech.  Engr'g.,  Queen's 
University,  Kingston;  Harrv  Stewart  Van  Scoyoc,  of 
Montreal  West..  B.S.  (C.E.  Univ.  of  Penn.),  consulting 
engr.,  Toronto-Hamilton  Highway-  Comm'n.,  also  con- 
sulting engr..  Service  and  Promotional  Dept.s  Canada 
Cement  Co.  Ltd. 

Transferred  from  the  class  of  Associate 
to  that  of  Member 

John  James  York,  of  Montreal,  General  Works  Mgr., 
St.  Lawrence  Sugar  Refinery  Co.,  Montreal. 

Transferred  from  the  class  of  Junior 
to  that  of  Associate  Member 

Thomas  Hamilton  Bacon,  of  Amprior,  Ont.,  B.Sc. 
(McGill  Univ.  '11),  asst.  engr.,  McLachlin  Bros.  Ltd., 
Amprior,  Ont.;  Orville  Mervon  Falls,  B.A.  Sc, 
Hons.,  Univ.  of  Toronto,  of  Toronto,  Ont.,  Engr.  of 
Constr.,  Barber,  W\Tine-Roberts  and  Seymour,  Consulting 
Engrs.;  Edward  Caruthers  Little,  of  St.  Margaret's 
Bay,  N.S.  B.Sc.  (Civil)  (McGill  Univ.  '15),  cons- 
truction engr.,  for  L.  G.  Loomis  &.  Sons,  on  the 
construction  of  St.  Margaret's  Bay  Power  Developnient; 
George  Humphrey  Nelson  Monkman.  of  Winnipeg, 
res.  engr.,  C.P.R.;  William  Fleming  Noonan,  of  Napanee, 
Ont.,  B.Sc.  (C.E.)  (Queen's  Univ.),  Res.  engr.,  Dept.  of 
Public  Highways  of  Ontario,  Kingson  Trenton  Section; 
William  Brighthelm  Redman,  of  Toronto,  B.A.Sc.  (Univ. 
of  Tor.),  designing  engr..  Bridge  Dept.  C.N.R.,  Toronto; 
Cecil  Raymond  Scott,  of  Toronto,  B.A.Sc.  (C.E.)  (Univ. 
of  Toronto),  Senior  Partner,  Scott  &  Maddock,  Toronto. 

Transferred  from  the  class  of  Student 
to  that  of  Associate  Member 

Fred  Graham  Earle,  of  Calgar^',  Alta.,  asst.  engr., 
C.N.R.  ;  Laurence  Herbert  Lafîoley,  of  Montreal,  B.Sc. 
(Civil)  (McGill  Univ.  '16),  dftsman..  Engineering  Dept., 
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C.P.R.;  Frank  P.  McAuliffe,  of  Welland,  Ont.,  B.Sc. 
(C.E.)  (Queen's  Univ.),  in  charge  of  construction  work, 
Section  5,  Welland  Ship  Canal;  Clarence  MacLeod  Pitts, 
of  Ottawa,  B.Sc.  (C.E.  McGill  Univ.),  in  charge  of  all 
works  of  Pitts  Construction  Co.;  Frank  Dunbar  Pringle, 
of  Hamilton,  Ont.,  B.Sc.  (Queen's  Univ.  '17),  municipal 
engineering  and  city  surveys,  MacKay,  MacKay  and 
Perrie,  Hamilton;  William  Augustus  Richardson,  of 
Courtenay,  B.C.,  B.A.Sc.  (Univ.  of  Tor.  '12),  asst. 
district  engr.,  D.P.W.,  B.C.,  in  charge  of  Comox  district; 
Harold  Wilfred  Wagner,  of  Toronto,  B.A.Sc,  (Univ.  of 
Toronto  '14),  engineering  staff,  H.E.P.C.,  Niagara  Falls, 
Ont.;  Howard  J.  Williams,  of  Augusta,  Me.,  B.Sc.  (Queen's 
Univ.),  asst.  engr.,  Maine  Water  Power  Comm'n.,  Augus- 
ta, Me.;  Henry  Stanton  Windeler,  of  Grand  Falls,  Nfld., 
B.Sc.  (McGill  Univ.)  (Grad.  R.M.C.),  asst.  to  chief  engr., 
Anglo  Newfoundland  Development  Co.,  Grand  Falls,  Nfld. 

Transferred  from  the  class  of  Student 
to  that  of  Junior 

William  Roy  Conibear,  of  Niagara  Falls,  Ont., 
rodman,  H.E.P.C,  Niagara  Falls;  Herbert  Walter  Dorken, 
of  Westmount,  Que.,  B.Sc.  (M.E.  McGill  Univ.),  special 
representative  for  Eastern  Canada,  for  Northey  Co.  of 
Canada;  Ronald  Harrison,  of  Birch  Cliff,  Ont.,  B.A.Sc. 
(Hons)  (Univ.  of  Toronto),  dftsrtian..  Hydraulic  Dept., 
H.E.P.C.  of  Ontario,  Toronto;  A.  Frank  McMulkin,  of 
Ottawa,  dftsman.  Dept.  of  Railways  and  Canals,  Ottawa; 
Charies  Sager  Parke,  of  Cleveland,  Ohio,  B.Sc.  (McGill 
Univ.),  with  Harshaw,  Fuller  &  Goodwin  Co.,  Cleveland, 
Ohio;  George  Elgin  Stephenson,  of  Toronto,  B.A.Sc. 
(Univ.  of  Toronto),  asst.  to  T.  D.  Mylrea,  Consulting 
Engineer;  David  Karl  Crawford  Strathearn,  of  Morris- 
burg,  Ont.,  B.A.Sc.  (Univ.  of  Toronto),  engr.,  on  St. 
Lawrence  River  investigations  for  H.E.P.C.  of  Ontario. 


OBITUARY 


Lieut.  Emile  Probst,  S.E.I.C. 
Croix  de  guerre.   Chevalier  de  la  Légion  d'honneur 

Lieut.  Emile  Probst,  S.E.I.C,  born  of  French 
parents  at  Newark,  New  Jersey,  on  the  22nd  of  May 
1896,  came  to  Canada  in  his  early  years  and  his  home 
was  at  Quebec. 

He  was  educated  at  the  Commercial  Academy  of 
St-Hyacinthe,  P.Q.,  and,  in  1911,  entered  the  Ecole 
Polytechnique,  Montreal,  where  he  was  studying  civil 
engineering  when  called  to  the  colours  and  sailed  for 
France,  the  5th  of  June  1915. 

He  first  served  with  the  4ième  Zouaves  Regiment. 
In  1916,  he  was  admitted  at  the  Ecole  de  St-Cyr  from 
which  he  graduated  "Aspirant"  the  15th  of  February 
1917,  and  was  transferred  to  the  3ième  Zouaves  Regiment 
which  was  ordered  to  the  Verdun  front.  There,  he  was 
decorated  with  the  "croix  de  guerre"  (avec  palmes) 
for  his  gallant  deed  at  Hill  304,  in  Sept.  1917. 


LIEUT.  EMILE  PROBST,  S.E.I.C. 

Later,  he  fought  on  the  Somme. 

On  June  13th,  1918,  he  was  commissionned  a  "Sous- 
Lieutenant"  in  the  9ième  Zouaves  and  was  taking  part 
in  the  big  July  offensive  when  he  met  his  death  in  the 
lead  of  his  Company  at  Saconin-Breuil,  Aisne, 
July  21st,  1918. 

He  was  made  a  Chevalier  de  la  Légion  d'honneur 
by  the  French  government  on  March  13th,  1920. 

Emile  Probst  was  a  quiet  and  modest  young  man 
but  his  many  friends  know  of  his  noble  character  and  will 
remember  him  with  a  pious  and  proud  emotion. 


PERSONALS 


J.  Jonsson,  A.M.E.I.C.,  has  been  appointed  super- 
intendent of  utilities  at  Prince  Albert,  Sask. 


D.  O.  Wing,  A.M.E.I.C.,  has  been  appointed  local 
manager,  Holdred  Collieries  of  West  Virginia. 


C.  E.  Fraser,  Jr.E.I.C,  has  been  engaged  by  the 
firm  of  James,  Proctor  and  Redfern  Limited,  Toronto, 

Ont. 

* 

R.  B.  Harkness,  A-M.E.I.C,  has  been  appointed 
Commissioner  of  Gas  with  the  Department  of  Mines, 
Ontario. 
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JULIAN  C.  SMITH  M.E.I. C. 

Julian  C.  Smith,  M.E.I.C.,  has  been  elected  President 
of  the  Canadian  Electrical  Association. 

* 

R.  R.  Bostwick,  Jr.  E.  I.  C,  has  been  trans- 
ferred by  the  Canadian  National  Railways  to  engineer  of 
Standards  Office,  Canadian  National  Railways,  Toronto, 

Ont. 

* 

J.  E.  Porter,  A.M.E.I.C,  has  resigned  from  the 
Canadian  Steel  Corporation  and  has  accepted 
an  appointment  \vith  J.  J.  Newman,  M.E.I.C..  in  Windsor, 

Ont. 

* 

Hugh  A.  Lumsden,  A.M.E.I.C,  recently  with  the 
Abitibi  Power  and  Paper  Company  at  Iroquois  Falls, 
Ont.,  has  been  appointed  district  engineer,  Department 
of  Highways,  Oakville.  Ont. 

W.  R.  Bomiycastle,  M.  E.  I.  C,  has  formed 
a  partnership  with  R.  G.  Leckie,  A.M.E.I.C,  and  D.  E. 
Rice  in  the  firm  of  Leckie,  Bonnycastle  and  Rice,  con- 
sulting engineers,  with  office  in  the  Canada  Life  Building, 
Vancouver,  B.C. 

Professor  R.  C.  Wallace  of  the  Manitoba  University, 
Commissioner  of  Northern  Manitoba  for  several  years, 
will  retire  from  the  commissionship  September  1st,  it 
was  announced  to-day.  He  will  resiune  his  duties  with 
the  University.    A  successor  has  not  been  appointed. 

* 

Lt.-Col.  E.  V.  Collier,  D.S.O..  A.M.E.I.C.,  has 
accepted  an  engagement  with  the  Anglo  Persian  Oil 
Company,  Limited,  to  carry  on  developments  for  that 
Company  in  Persian  territory,  the  result  of  which  it  is 
expected  will  be  the  construction  of  a  new  port  on  the 
Persian  Gulf. 


H.  L.  Seymour,  A.  M.  E.  I.  C.  has  been 
appointed  Secretary  of  the  Committee  arranging  for 
the  Toronto  Convention  of  the  American  Association 
for  the  Advancement  of  Science  to  be  held  under  the 
auspices  of  the  University  of  Toronto  and  the  Royal 
Canadian   Institute,    December  27-31,    1921. 

* 

Lt.-Col.  Rene  A.  Girouard,  A.M.E.I.C,  has  been 
appointed  warden  of  St.  Vincent  de  Paul  Penitentiary 
duties  to  commence  at  once.  Col.  Girouard  was  over- 
seas as  a  company  commander  of  the  22nd  Battalion  and 
later  was  made  commanding  officer  of  the  178  Battalion, 
C.E.F.  Since  coming  home  from  the  war  he  has  been  in 
the  service  of  the  C.P.R.  and  was  resident  engineer  and 
assistant  superintendent  at  Sudbury. 


PATRICK  PHILIP.  A.M.E.I.C. 

Victoria,  B.C. 

Chief  Engineer,  Department  of  Public  Works,  Victoria,  B.C. 


Town  Planning  Notes  and  Comments 

H.  L.  Seymour,  A.M.E.I.C. 

Note:  —  In  order  to  make  iMs  column  of  luide 
interest  to  members  of  The  Institute,  personals  and 
items  of  toirn  planning  interest  icill  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  40  Jarvis 
Street,   Toronto. 

Second  Annual  Meeting  of 
The  Town  Planning  Institute  of  Canada 

The  second  Annual  Business  Meeting  of  the  Town 
Plarming  Institute  of  Canada  was  held  at  the  Chateau 
Laurier,  Ottawa.  Ontario,  on  Friday  and  Saturday, 
May  27th  and  28th.,  1921. 
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The  annual  dinner  was  the  occasion  of  many  valuable 
and  practical  town  planning  talks.  The  Government  was 
represented  by  the  Hon.  G.  D.  Robertson,  Minister  of 
Labour  and  Senator  Fowler.  The  former  spoke  largely 
in  regard  to  housing  and  the  latter,  who  was  made  an 
Honorary  Member  just  before  his  speech,  freely  admitted 
that  he  was  now  an  ardent  town  planner  and  in  particular 
a  disciple  of  Noulan  Cauchon,  A.M.E.LC.,  who  had 
recently  addressed  the  Senate  on  the  subject  of  "National 
Resources".  The  other  speakers  included  the  retiring 
President,  Thomas  Adams,  Mayor  Plant  of  Ottawa, 
Dr.  Adam  Shortt,  C.M.G.,  of  the  Dominion  Archives, 
and  Noulan  Cauchon,  A.M.E.LC.  The  latter,  who  has 
recently  been  appointed  Chairman  of  the  Town  Planning 
Commission  of  Ottawa,  outlined  a  nvmiber  of  matters  on 
which  the  Commission  are  already  active.  One  was  the 
gyration  of  traffic  around  certain  blocks,  making  them 
in  effect  one-way  streets,  and  the  other  of  rounding 
curbs  at  street  comers  to  25  foot  radius. 

On  Saturday  morning  the  following  papers  were 
presented  : 

(1)  The  Paris  Town  Planning  Competition  —  by 
Professor  A.  Berrington  of  Toronto. 

(2)  New  Town  Planning  Powers  in  Ontario  —  by 
H.  L.  Seymour,  A.M.E.LC,  of  Toronto. 

(3)  Town  Planning  Survey  of  London  —  by  H.  A. 
Brazier,  A.M.E.LC,  city  engineer,  London. 

As  Mr.  Brazier  was  unfortunately  detained  at  the 
last  moment  by  illness,  Major  D.  H.  Nelles,  M.E.LC, 
of  the  Geodetic  Survey  of  Canada,  kindly  gave  a  résumé 
of  the  surveys  carried  out  at  London  by  his  department. 

The  meeting  was  brought  to  a  close  by  a  visit  to  the 
Parliament  Buildings  and  to  the  Public  Works  Depart- 
ment where  models  were  on  exhibit,  giving  the  members 
some  idea  of  the  grouping  and  architecture  of  the  proposed 
Government  buildings  in  Ottawa. 

The  following  corporate  members  of  The  Engineering 
Institute  of  Canada  were  present  at  the  sessions:  Noulan 
Cauchon,  Noel  Ogilvie,  J.  L.  Rannie,  W.  A.  Begg,  A.  G. 
Dalzell,  James  Ewing,  Douglas  H.  Nelles,  A.  A.  Dion, 
H.  L.  Seymour,  J.  Clark  Keith. 

Notes  on  Annual  Meeting  of  Town  Planning 
Institute  of  Canada 

The  opinion  was  very  generally  expressed  that  the 
meeting  recently  held  was  one  of  particular  practical 
interest.  A  matter  that  gives  food  for  thought  for  all 
engineers  engaged  in  municipal  work  was  brought  to  the 
attention  of  the  meeting  by  A.  G.  Dalzell,  A.M.E.LC, 
in  his  discussion  of  a  paper  by  W.  A.  Begg,  A.M.E.LC., 
Mr.  Dalzell  drew  attention  to  the  imsatisfactory  financial 
position  of  many  of  the  Western  Cities  and  then  stated 
that  in  one  of  these  Western  Cities  there  were  at  present 
26,000  vacant  lots  served  with  sewer  and  water.  This 
he  stated  would,  at  three,  per  lot,  provide  for  a  great 
many  more  people  than  were  at  present  living  in  that 
city,  yet  at  this  very  time  further  extensions  to  the 
sewer  and  waterworks  systems  are  being  made.  Municipal 
engineers  know  that  to  a  greater  or  lesser  extent  the  same 
thing  is  happening  in  all  municipalities,  but  the  bringing 


to  the  attention  of  such  an  outstanding  case  surely  teaches 
the  lesson  for  the  need  of  better  control  in  municipal 
development. 

A  Contrast  in  Legislation 

In  the  United  States  there  are  a  number  of  states, 
and  in  Canada  there  are  a  number  of  provinces  that 
have  comprehensive  town  planning  legislation.  As  to 
recent  legislation  in  the  United  States,  the  State  of 
Indiana,  among  others,  might  be  mentioned.  According 
to  the  National  Municipal  Review  for  May,  1921: — 

"The  city-planning  and  the  zoning  bills  went  sailing  through 
the  legislature  with  no  opposition  of  any  kind.  They  were 
introduced  very  late  in  the  session  but  had  a  lively  public  sen- 
timent back  of  them  from  all  of  the  cities  in  the  state.  Both 
bills  are  purely  optional,  leaving  it  to  the  council  of  the  various 
cities  to  create  a  city-planning  commission  or  to  pass  a  zoning 
ordinance.  The  commission  shall  consist  of  nine  members, 
serving  without  pay,  made  up  of  five  citizens  appointed  by  the 
mayor,  and  a  member  of  the  common  council,  a  member  of  the 
park  board,  the  president  of  the  board  of  public  works  and  the 
city  engineer.  In  the  smaller  cities  the  commission  may  consist 
of  seven.  Its  powers  are  purely  recommendatory  except  in  the 
case  of  the  approval  of  plats  of  real  estate.  It  is  authorized 
to  make  surveys,  studies  and  plans  with  reference  to  the  layout 
of  streets,  alleys,  parks,  boulevards,  bridges,  public  buildings, 
transit  lines,  etc.,  for  the  purpose  of  creating  co-ordinate  plans 
for  the  orderly  development  of  the  city.  The  law  provides  a 
tax  levy  of  not  less  than  three  nor  more  than  eight  mills  on  each 
100  dollars  of  taxable  property  for  city-planning  purposes." 

In  Canada  this  year  the  Province  of  Ontario  has 
been  the  scene  of  considerable  activity  as  regards  Town 
Planning  Legislation.  But  in  contrast  to  the  experience 
of  the  State  of  Indiana,  the  City  of  Ottawa  Bill  and  a 
general  amendment  to  the  Planning  and  Development 
Act  were  both  thrown  out.  These  acts,  which  were 
optional,  were  similar  in  some  respects  to  legislation  in 
other  provinces.  Several  amendments  to  the  Municipal 
Act  (or  other  acts)  of'a  town  planning  nature  were  passed 
however  at  the  recent  session  of  the  Ontario  legislature. 

Among  these  might  be  mentioned  certain  zoning 
powers  by  which  the  councils  of  cities  and  other  munic- 
ipalities including  townships  abutting  upon  an  urban 
municipality  may  pass,  under  certain  conditions,  by-laws 
in  particular  for  prescribing  detached  private  residence 
zones.  By  by-laws  there  may  also  be  regulated,  height, 
bulk,  location  and  spacing  and  character  of  buildings 
to  be  erected  within  defined  areas,  and  also  the  proportion 
of  the  area  of  the  lot  which  the  building  may  occupy. 
It  is  felt  that  considerable  zoning  powers  are  granted 
by  this  legislation  of  which  it  is  hoped  advantage  will 
be  taken  by  numerous  Ontario  municipalities. 

Town  Improvement 

In  a  recent  issue  of  the  National  Review,  Harlean 
James,  Secretary  of  the  American  Civic  Association 
writes  an  interesting  article  on  "Where  to  begin  in  Town 
Improvement".  He  assumes  everybody  is  interested  in 
gardens  and  states  in  conclusion: — 

"A  town  which  has  aroused  the  interest  of  everybody  in 
gardens  and  established  contact  between  its  residents  might'then 
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venture  on  a  park  and  playcround  nimpaiKn  with  some  nssurancc 
of  SUCCORS.  The  slio«'t-lrir  pioKiaimiu'  shimUl  havi'  hnninht  the 
overhead  win'  evil  to  the  front  and  |x>ssil)ly  Ixmished  the  wires 
to  the  alleys  or  back  fence  lines  if  the  town  cannot  afford  under- 
Rround  conduits.  The  treatment  of  streets  in  paving,  parking, 
sidewalks  and  shade  ada|)tecl  to  the  uses  of  the  street  might  well 
iMxrome  in  due  time  the  subject  of  inleiliKont  interest  and  so  be 
following  by  actual  action. 

Indi-ed,  starling  iVoiu  an  active  garden  committee  and  a 
town-wide  particijiation  in  garden  contests,  all  the  more  intricate 
problems  of  town  planning,  treatment  and  arrangement  of  streets, 
protection  of  residence  zones,  grouping  and  treatment  of  public 
buildings,  treatment  and  route  of  main  highways  connecting  with 
other  towns,  all  of  which  require  expert  advice  and  substantial 
expense,  might  be  achieved  through  the  understanding  and  sym- 
pathy of  all  the  iieople,  a  method  based  on  sound  democratic 
principle  and  applied  in  a  way  to  develop  habits  of  human  co- 
operation." 


BRANCH  NEWS 


I 

I 
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Vancouver  Branch 

J.  N.  Andersoi],  A.M.E.I.C.,  Secretary-Treasurer. 

A  general  meeting  of  the  Branch  was  held  in  the 
Board  of  Trade  Auditorium,  on  Wednesday  8th  June. 

J.  Alex.  Walker,  A.M.E.I.C.,  was  elected  by  acclama- 
tion to  the  vacancy  in  the  Branch  Executive  Committee 
caused  through  the  resignation  of  P.  Philip,  A.M.E.I.C., 
who  has  gone  to  Victoria  to  assume  the  duties  of  public 
works  engineer  for  the  province  of  British  Columbia. 

Several  matters  of  general  interest  were  discussed, 
including  the  suggested  joint  headquarters  for  technical 
bodies  in  Vancouver.  Power  was  given  to  the  Executive 
Committee  to  deal  with  the  matter. 

After  the  transaction  of  business.  Major  W.  G.  Swan, 
D.S.O.,  M.E.I.C,  delivered  a  most  interesting  talk  on 
"Light  Railways  in  France  during  the  War",  which  was 
illustrated  with  numerous  lantern  slides  which  very 
graphically  depicted  the  various  phases  of  the  construc- 
tion, maintenance,  operation,  rolling  stock,  and  equip- 
ment, and  gave  a  very  good  impression  of  the  work 
done  in  France  by  the  Canadian  Railway  Troops. 

A  limcheon  meeting  of  the  Vancouver  Branch  was 
held  in  the  Blue  Room,  Hotel  Vancouver,  on  Wednesday, 
25th  May. 

The  guest  of  honour  was  Lt.-Col.  Guy  H.  Kirkpatrick, 
D.S.O.,  Chairman,  Vancouver  Harbour  Commission. 

Major  G.  A.  Walkem  presided,  and  the  following 
members  were  present:  Messrs  White,  Eddy,  Foreman, 
Hodgson,  Brown,  Marble,  Greig,  Price,  Powell,  Fullerton, 
Fairhurst,  Fisken,  McGown,  Young,  Muirhead,  W.  G. 
Swan,  R.  G.  Swan,  Tornroos,  Mills,  Hall,  Walker,  Ken- 


nedy, Archibald,  Buchan,  P'rith,  James.  Smaili,  Stirrett. 
Fox,  Crysdale,  and  Anderson.  'Ihcrc  were  alsr>  present 
several  representatives  of  the  Vancouver  Pilot  fioard, 
the  Tug-boat  Owners  Assoc.,  the  Richmond  Board  of 
Trade,  and  the  City  Press. 

After  lunch  Col.  Kirkpatrick  addressed  the  meeting. 
his  subject  being  "The  .administration  of  Vancouver 
Harbour". 

The  following  phases  of  this  were  discussed  :  finances, 
capital  and  revenue  expenditures,  by-laws,  dues  and 
revenue,  bunkering,  booming  grounds  and  air-harbourage, 
the  speaker  also  dealt  with  the  construction  of  the  Ball- 
antync  Pier,  which  work  is  now  being  carried  out,  and 
the  projected  harbour  railway. 

In  the  course  of  comparing  the  different  Canadian 
seaports  the  following  figures  were  quoted  as  relating  to 
Vancouver  Harbour:  there  are  three  and  one  half  miles 
of  deep  water  wharfage:  the  transit  sheds  can  accom- 
modate 100,000  tons:  320  deep  sea  ships  entered  Van- 
couver Harbour  during  1920,  the  greatest  number  in  one 
day  being  14. 

A  point  of  special  interest  noted  was  the  statement 
that  while  a  few  years  ago  it  was  commonly  thought 
that  Vancouver  was  primarily  an  American  port,  in  that 
most  of  the  business  originated  at  American  points,  the 
business  is  now  to  a  very  large  extent  Canadian. 


Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C,  Secretary-Treasurer. 
Floyd  K.  Beach,  A. M.E.I.C,  Branch  News  Editor. 

During  May  and  June  there  have  been  no  meetings 
of  the  Branch  as  a  large  number  of  the  membership  are 
out  of  towTi  on  field  work. 

Lethbridge  Northern  Irrigation  District 

Tenders  for  earthworth  of  the  Lethbridge  Northern 
Irrigation  District  were  opened  on  June  1.  Grant, 
Smith  Co.,  and  McDonnell  of  Ottawa  and  Calgary  were 
the  successful  bidders,  and  at  the  imit  prices  submitted 
the  contract  will  amotmt  to  about  $1,660,000. 

The  first  sod  was  turned  on  June  16.  This  was  made 
a  ceremony  in  which  Lieut.-Govemor  Brett  and  Premier 
Stewart  officiated.  E.F.Drake,  director  of  reclamation, 
Victor  Meek,  A.M.E.I.C.,  acting  commissioner  of 
irrigation,  L.  C.  Charlesworth,  M.E.I.C,  Gavin  N. 
Houston,  M.E.I.C,  respectively  chairman  and  secretary 
of  the  Irrigation  Council  of  Alberta,  as  well  as  a  large 
gathering  of  local  citizens  were  present. 

After  the  actual  turning  of  the  first  furrow  by  Premier 
Stewart,  Governor  Brett  addressed  the  gathering.  He 
congratulated  the  people  of  the  Southern  part  of  the 
province  on  the  realization  of  their  hopes  in  the  matter 
of  irrigation.  He  expressed  a  thankfulness  to  the  govern- 
ment for  the  confidence  shown  in  irrigation  and  in  the 
part  they  had  taken  in  meeting  the  desires  of  the  people. 
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Referring  to  the  work  and  agitation  for  irrigation,  he 
urged  that  this  spirit  of  co-operation  continue  to  make 
for  the  welfare  of  this  part  of  the  province  and  of  the 
province  as  a  whole. 

Flood  Prediction  Survey 

The  Water  Power  Branch  in  co-operation  with  the 
Meteorological  Service  have  made  an  annual  flood 
prediction  survey.  This  work  was  originally  undertaken 
in  1916,  following  the  floods  of  1915,  by  the  Chief  Hydro- 
metric  Engineer  who  was  then  under  administration  of 
the  Irrigation  Office.  Arthur  L.  Ford,  M.E.I.C,  district 
chief  engineer.  Dominion  Water  Power  Branch,  now 
administers  the  Hydrometric  Survey,  and  between  May 
31  and  June  3,  Mr.  Ford,  together  with  Major  G.  H. 
Whyte,  M.C.,  A.M.E.I.C,  and  N.  B.  Sanson,  representing 
the  Meteorological  Service,  carried  on  the  annual  survey, 
■obtaining  data  as  to  depth  of  snow  and  water  content 
in  the  vicinity  of  Lake  Louise. 

Mr.  Ford's  comments  on  the  completion  of  his  trip 
were  that  the  water  content  of  snow  in  the  moimtains 
was  about  average  this  year.  Floods  need  not  be  expected 
from  snow  water  alone  and  run-off  of  Bow  river  and 
tributaries  for  the  current  year  is  likely  to  be  normal. 
In  any  year  floods  in  the  Bow  river  and  North  Saskat- 
chewan river  are  likely  to  occur  only  when  a  general 
heavy  rainfall  in  mountain  and  foothill  areas  comes 
during  a  period  when  rivers  are  high,  whether  due  to 
runoff  from  snow  fields  or  from  a  protracted  period  of 
rainfall.  Machinery  has  been  established  providing  for 
timely  warnings  of  heavy  precipitation  in  the  critical 
localities. 

Hillhurst  Bridge,  Calgary 

The  new  Hillhurst  bridge,  Calgary's  latest  addition 
to  its  monumental  concrete  bridges,  is  now  approaching 
completion  and  will  be  opened  to  traffic  in  July.  The 
foundations  were  completed  by  the  middle  of  February 
and  the  superstructure  was  started  on  the  18th  of  March, 
as  soon  as  it  was  considered- that  all  danger  of  heavy 
frosts  was  passed.  The  construction  of  the  arches, 
involving  the  placing  of  over  3000  cubic  yards  of  concrete 
was  finished  on  May  4th.  The  spandrel  walls  had  also 
been  carried  forward  as  close  as  possible  behind  the  arches, 
and  the  sidewalk  slab  was  proceeded  with  as  soon  as  it 
was  safe  to  load  the  supporting  brackets.  With  the 
stripping  of  the  sidewalk  the  handrail  is  now  being  placed 
and  this,  together  with  the  gravel  fill  over  the  arches, 
should  be  completed  by  the  first  of  July.  The  test 
cylinders  made  daily  from  the  arch  concrete,  containing 
six  sacks  of  cement  to  the  cubic  yard,  have  shown  an 
average  strength  of  2500  pounds  per  square  inch,  and 
constitute  a  record  for  this  district  of  wMch,  we  believe, 
the  engineers  in  charge  have  every  reason  to  feel  justly 
proud. 

Fegles  Construction  Company  are  contractors.  J.  F. 
Greene,  M.E.I.C,  is  consulting  engineer  for  the  city,  and 
J.  J.  Hanna,  A.M.E.I.C,  resident  engineer. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C,  Secretary-Treasurer. 

The  regular  May  meeting  was  lield  in  Chamber  of 
Commerce  Building  on  Friday  evening.  May  13th,  1921. 


The  meeting  was  called  to  order  at  8.40  P.M.  with 
Chairman  A.  J.  Riddell,  A.M.E.I.C,  presiding.  Those 
present  were  —  Members  Messrs.  Allen,  Bowman,  Con- 
sidine,  Keith,  McColl,  Milligan,  Moliter,  Newman, 
Riddell,  Thome,  Tillson,  Venney;  —  Visiting  Student 
Members,  Coulter  and  Coulter,  —  also  visitors  Messrs. 
Dustan  and  Bishop. 

The  Chairman  reported  the  illness  of  Mr.  Porter 
and  asked  Mr.  Thome  to  act  as  secretary. 

The  minutes  of  the  last  regular  meeting  and  of  the 
special  meeting  were  read  and  approved. 

There  being  no  business  from  the  minutes  and  no 
correspondence,  the  Chairman  called  upon  the  speaker  of 
the  evening,  J.  Clark  Keith,  A.M.E.I.C,  whose  subject 
was  "A  Park  Scheme  for  the  Border  Cities". 

Mr  Keith  began  by  outlining  the  history  of  the 
park  idea,  from  the  formal  plots  of  the  Egyptians.  He 
pointed  the  object  served  by  city  parks,  and  the  im- 
portant part  they  play  in  civic  life,  the  points  to  be 
observed  in  selecting  the  site  in  a  system,  the  advisability 
of  profiting  by  mistakes  of  other  cities. 

With  the  aid  of  maps  of  the  Border  area,  Mr.  Keith 
referred  to  available  sites  for  parks  and  difficulties  to  be 
met,  and  the  deplorable  lack  of  parts  or  even  play  ground 
areas  at  present  in  our  district. 

A  hearty  vote  of  thanks  was  tendered  Mr.  Keith 
for  his  very  instructive  address  —  Moved,  Mr.  Newman 
—  Seconded,  Mr.  Milligan. 

A  short  discussion  was  held  on  the  matter  of  available 
park  sites  and  the  jurisdiction  of  the  Border  Utilities  Com- 
mission over  the  subdivision  of  property  for  building  sites 
and  the  desirability  of  coordinating  various  subdivisions 
within  this  urban  area,  several  members  speaking  — 
Messrs.  Newman,  Milligan,  McColl  and  Keith. 

Mr.  Riddell  pointed  out  that  this  meeting  would  be 
the  last  until  October.  He  regretted  the  fact  that  so 
many  of  our  members  have  recently  moved  from  the 
city  and  asked  for  co-operation  during  the  summer  in 
increasing  our  membership. 


Niagara  Peninsula  Branch 

Rex.  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 
G.  R.   Taylor,  A.M.E.I.C,  Branch-News  Editor. 

The  annual  general  meeting  of  the  Branch  was  held 
in  the  Queen  Victoria  Park  Refectory  on  the  evening  of 
May  18th.,  the  retiring  Chairman,  W.  P.  Near,  M.E.I.C, 
presiding.  The  business  part  of  the  meeting  was  pre- 
ceeded  by  a  dinner  and  followed  by  an  impromptu  concert 
of  lantern  slide,  singing  and  musical  selections  by  members 
of  the  Branch. 

After  dinner  the  Annual  Report  was  read  by  the 
Secretary  and  the  Financial  Statement  by  the  Auditors. 
The  resiilts  of  the  voting  for  the  executive  for  the  follow- 
ing year  were  then  announced  to  be  as  follows: — ■ 

Chairman:  N.  R.  Gibson,  M.E.I.C,  hydraulic 
engineer,  Niagara  Falls  Power  Co.;  Vice-Chairman: 
F.  S.  Lazier,  M.E.I.C,  res.  eng.,  Welland  Ship  Canal; 
Executive:  F.  E.  Stems,  A.M.E.I.C,  designing  engineer^ 
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Wollaml  Ship  Canal,  S.  R.  Frost.  A.M.E.I.C.,  mechanical 
onuiiuvr,  Anitiii-m  C\;iii;iinid  Co.;  Secretary-Treasurer: 
Hex.  V.  jolmsoii.  A.M.iC.l.C,  oHice  ciiKiiurr,  Queenston- 
Cliiiipawn   Tower  Development. 

The  al)ove.  together  willi  VV.  11.  Sullivan,  M.l-M.C, 
and  H.  L.  Bucke,  M.K.I.C..  who  were  elected  last  year 
for  two  years,  Lt.-Col.  R.  W.  Leonard,  M.H.I.C.  H.  G. 
Acres.  M.E.LC.  and  A.  C.  D.  Blanchard,  M.E.LC. 
members  of  Council,  constitute  the  Executive  for  the 
cominR  year. 

.\  hearty  vote  of  thanks  was  passed  to  the  retiring 
members  of  the  ICxecutive  and  the  meetinp;  unanimously 
insisted  on  R.  V.  Johnson  accepting  an  honorarium  of 
$100.  in  recognition  of  his  untiring  services  as  Secretary- 
Treasurer  of  the  Branch. 


Annual  Report 

Tlie  Members  of  the  Niagara  Peninsula  Branch: — 

The  outstanding  feature  of  the  year  was  the  Professional  Meeting 
in  September,  which  brought  fame  and  pride  to  the  Branch  and  set 
a  new  standard  for  gatherings  of  engineers.  Eight  meetings  of  the 
Branch  and  five  meetings  of  the  Executive  Committee  were  held 
during  the  past  year.  Four  speakers  addressed  the  Branch  on  various 
teclinical  subjects,  a  dinner  meeting  was  held  in  St.  Catharine's  in 
February  and  a  trip  of  inspection  was  made  to  the  Paper  Mills  at 
Thorold  in  October,  and  also  a  trip  to  the  Plant  of  the  Coniagas  Reduc- 
tion Co.  at  Thorold. 

An  Institute  dance  was  held  in  January  and  proved  to  be  a  very 
successful  and  enjoyable  affair.  The  Executive  voted,  S200.00  towards 
the  expenses  of  this  and  the  dance  committee  made  a  refund  of  $39.00. 

In  October  the  Executive  Committee  made  a  thorough  study  of 
questions  of  Remuneration  and  Institute  policy  and  outlined  courses 
of  progressive  action  on  these  two  subjects  which  were  later  ratified 
by  the  Branch  members  and  sent  on  to  the  respective  committees  of 
The  Institute  for  furtherance  by  The  Institute  at  large. 

The  question  of  Legislation  has  been  an  outstanding  one  during 
the  past  year  and  a  definite  position  on  this  matter  has  been  taken 
by  the  Branch.  A  standing  Legislation  Committee  of  the  Branch  has 
greatly  helped  the  Executive  by  advising  upon  various  phases  of  this 
subject  and  has  made  two  reports  upon  questions  submitted  to  it  by 
the  Executive.  A  special  Legislation  meeting  of  the  Branch  was  held 
in  March  for  the  purpose  of  examining  the  Bill  as  prepared  by  the 
Advisory  Conference  Committee.  One  of  the  members  of  this  com- 
mittee was  present  at  the  meeting,  and  after  a  thorough  explanation 
and  discussion  of  its  fundamental  features  the  Bill  was  unaminously 
approved. 

This  report  would  not  be  complete  without  making  further  re- 
ference to  the  September  Professional  Meeting.  The  Committee  in 
charge  of  this  proved  to  be  a  diligent  and  well  organized  body  who 
crowned  their  labours  with  a  success  beyond  their  greatest  hopes. 
The  financing  of  the  meeting  was  chiefly  accomplished  through  the 
suggestion  and  co-operation  of  the  General  Secretary  who  published 
the  September  number  of  The  Journal  as  a  special  Niagara  Peninsula 
Number  and  who  allowed  the  Branch  50*^  of  all  special  advertising 
secured  by  the  members  of  the  Branch  for  this  issue  of  The  Journal. 
This  arrangement  netted  the  Professional  Meeting  Committee  some 
$1250  in  addition  to  about  $400  secured  by  subscription.  The  Com- 
mittee turned  over  the  Branch  funds  some  $565  after  all  accounts 
had  been  settled. 

The  Branch  membership  continues  to  grow  as  is  shown  by  the 
following  figures: — 


1921  19Z0 

Mrniljers  17  12 

As.s(H:iatc  Members 64  50 

Assf»ciate8                1  0 

Juniors M  10 

Students...  U  2 

Airiliafes  ,  7  6 

114  80 

Thf  membership  at  the  time  of  organization  two  years  ago  was  28. 

Respectfully  submitted, 

(Signed)   W.  P.  Near,  M.E.LC, 

Chairman. 

Rex.  p.  Johnson,  A.M.E.LC, 

Secretary-  Treas  urer. 

FINANCIAL  STATEMENT 

May  13,  1920  to  May  6,  1921. 

Receipts. 

Rebates  from  Headquarters  on  members  fees.  Jan.  1st.  1920 

to  Dec.  31.  1920 S  154.28 

Payments  from  the  Journal  for  Branch  News 29.73 

Surplus  from  Professional  Meeting 564.09 

Affiliate's  Fees 10.00 

Cash  on  hand.  May  13,  1920 3.00 

Bank  Account,  May  13,  1920 15.49 

Receipts  from  members  for  various  social  functions 171.45 

Professional  Meeting  Committee   for   postage  paid  from 

Branch  Funds ' 4.50 

Refund  from  Dance  Committee 39.48 


$99a02 


Disbursements. 

Stenography S  58.80 

Printing 32.08 

Dance  Committee 200.00 

Expenses  for  dinner  meetings  and  entertainment 193.55 

Quarters 100.00 

Rubber  Stamp  Outfit 5.49 

Incidentals  re  Professional  Meeting 4.20 

Postage  stamps,  long  distance,  telegrams,  etc 64.43 

Honorarium  to  Branch  Secretary 100.00 

Portion  of  Affiliate's  fees  to  Headquarters  for  Journal 4.00 

Bank  Account  —  May  6th,  1921 229.47 


$992.02 


We,  the  undersigned  auditors,  have  audited  the  books  and 
accounts  of  the  Niagara  Peninsula  Branch  of  The  Engin- 
eering Institute  of  Canada,  and  the  vouchers  thereof, 
and  find  the  same  correct. 

(Signed)  T.  V.  McCarthy, 
H.  W.  Wagner, 
A  uditors. 
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Montreal  Branch 

J.  L.  Busfield,  A.M. E.I. C,  Secretary-Treasurer. 

At  a  recent  meeting  of  the  Executive  Committee, 
John  T.  Farmer,  M.E.I.C,  and  H.  W.  Fairlie,  A.M.E.I.C, 
were  appointed  Chairman  and  Vice-Chairman  respectively 
ot  the  Papers  and  Meetings  Committee.  There  also  were 
appointed  S.  Fortin,  A.M.E.I.C,  Chairman  of  the  Civil 
Section;  S.  F.  Rutherford,  A.M.E.I.C,  Chairman  Indus- 
trial Section;  C  DesBaillets,  M.E.I.C,  Chairman  Elec- 
trical Section;  F.  A.  Combe,  M.E.I.C,  Chairman  Mechan- 
ical Section,  and  P.  B.  Motley,  M.E.I.C,  Chairman 
Railway  Section.  The  above  gentlemen  and  the  vice- 
chairmen  of  the  various  sections  yet  to  be  appointed, 
form  the  Papers  and  Meetings  Committee,  and  they  are 
now  actively  engaged  in  preparing  a  programme  for  next 
season.  Members  of  the  Branch  who  are  prepared  to 
present  papers  are  requested  to  communicate  with  any 
of  the  foregoing,  or  with  the  Secretary-Treasurer. 

The  Executive  Committee  has  approved  of  the  hold- 
ing of  a  special  meeting  during  the  summer,  and  Messrs. 
Himter,  Dubuc  and  Busfield,  were  appointed  a  sub-com- 
mittee to  carry  out  the  necessary  arrangements.  It  is 
expected  that  preliminary  announcements  will  be  out  by 
the  time  this  issue  of  The  Journal  is  in  the  hands  of  the 
members. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer. 

The  many  friends  of  A.  F.  Stewart,  M.E.I.C,  chief 
engineer  of  the  Canadian  National  Railways  at  Moncton 
and  member  of  the  Executive  Committee  of  Moncton 
Branch,  will  be  pleased  to  know  that  he  is  recovering 
from  his  recent  serious  operation  at  the  Royal  Victoria 
Hospital,  Montreal. 

At  a  meeting  of  the  Association  of  Professional 
Engineers  of  the  Province  of  New  Brunswick,  the  resigna- 
tion of  W.  A.  Duff,  M.E.I.C,  VicerPresident  was  received 
as  he  had  been  transferred  to  Toronto,  and  F.  B.  Fripp 
A.M.E.I.C,  was  appointed  to  the  position  for  the 
remainder  of  the  term. 

A  meeting  of  the  Executive  Committee  was  held  on 
Jtme  6th,  and  the  following  committees  were  appointed 
for  the  ensuing  year. 

Entertainment  Committee:  E.  G.  Evans,  M.E.I.C,  Chair- 
man, R.  McManus,  A.M.E.I.C,  J.  G.  Drs'den, 
A.M.E.I.C. 

Papers  Committee:  H.  J.  Crudge,  A.M.E.I.C,  Chairman, 
F.  B.  Tapley,  M.E.I.C,  F.  Williams,  A.M.E.I.C, 
J.  Edington,  M.E.I.C,  Major  C  S.  G.  Rogers. 

Salaries  Committee:  J.  D.  McBeath,  M.E.I.C,  S.  B.  Wass, 
A.M.E.I.C.,  F.  O.  Condon,  A.M.E.I.C. 

Auditing  Committee:  E.  R.  Evans,  A.M.E.I.C,  K.  S. 
Pickard,  A.M.E.I.C. 

Musical  Director:  Major  Wm.  A.  McKee. 


Cape  Breton  Branch 

Kenneth  G.  Cameron,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  annual  meeting  of  the  youngest  Branch  of 
The  Institute  was  held  at  Sydney,  N.S.,  on  Thursday, 
May  26th.  The  Branch  members  were  privileged  to 
have  among  them  Mr.  Keith,  who  made  a  special  trip 
from  Montreal  for  the  purpose  of  inspecting,  at  first 
hand,  the  latest  addition  to  The  Institute's  family,  and 
of  advising  as  to  the  best  methods  to  be  adopted  for  its 
successful  upbringing. 

The  day's  meeting  opened  at  11  a.m.  in  the  rooms 
of  the  Mining  Society  of  Nova  Scotia,  of  which,  by 
arrangement,  the  Cape  Breton  branch  has  the  joint  use. 
C  M.  Odell,  M.E.I.C,  occupied  the  chair,  and  while 
the  scrutineers  were  struggling  with  the  ballot  papers, 
called  upon  Mr.  Keith  to  give  the  members  present  an 
informal  talk  upon  Institute  business. 

Mr.  Keith  delivered  to  the  Branch  members  a  mes- 
sage of  good  will,  and  congratulation  from  the  President 
and  Council,  and  briefly,  but  clearly,  sketched  the  policy 
which  The  Institute  has  adopted  in  encouraging  the  work 
of  the  Branches,  and  making  them  the  prominent  factor 
in  the  organization.  He  strongly  urged  the  necessity  of 
the  cultivation  of  the  social  atmosphere,  parallel  with 
the  technical  interests,  pointing  out  the  common  lack  of 
sociability  among  engineers,  which  so  often  allows  per- 
sonal differences  to  stand  in  the  way  of  co-operation,  and 
professional  advancement. 

Mr.  Keith  answered  various  questions  from  members 
present,  and,  following  a  discussion  on  the  influence  of 
The  Institute  on  legislation  in  general,  the  meeting  adopted 
a  motion  by  C  S.  Creighton,  J.E.I.C,  seconded  by 
A.  W.  McMaster,  A.M.E.I.C,  that  C  M.  Odell,  M.E.I.C, 
D.  S.  Morrison,  A.M.E.I.C.,  and  K.  G.  Cameron, 
A.M.E.I.C,  be  appointed  a  legislation  committee,  to 
confer  with  the  Halifax  Branch  and  the  Nova  Scotia 
Mining  Society,  on  any  legislative  matters  affecting 
their  common  interests. 

The  results  of  the  ballot  for  Branch  officers  was  then 
announced  as  follows: — Chairman,  C  M.  Odell,  M.E.I.C, 
acclamation.  Secretary-Treasurer,  —  K.  G.  Cameron, 
A.M.E.I.C.  Executive  Committee,  —  for  one  year,  — 
Horace  Longley,  M.E.I.C;  for  two  years,  —  D.  S. 
Morrison,  A.M.E.I.C,  T.  J.  Brown,  M.E.I.C,  and 
D.  F.  Maclsaac,  A.M.E.I.C,  tied. 

On  a  vote  of  those  present  being  taken,  D.  F.  Mac- 
Isaac  was  declared  elected. 

The  Chairman  then  called  for  the  report  of  the 
Secretary-Treasurer,  which  follows: — 

Mr.  Chairman  and  Gentlemen, 

I  beg  to  submit  herewith,  report  covering  the  period  of  five  months, 
since  the  inception  of  the  Cape  Breton  Branch  in  January  last,  until 
this,  its  first  annual  meeting. 

The  formation  of  the  Branch  was  the  outcome  of  suggestions 
made  at  the  Eighth  General  Professional  Meeting  at  Halifax,  last 
October.  The  petition  to  the  Council  of  The  Institute  for  the  forma- 
tion of  the  Branch  was  forwarded  on  December  20th,  and  carried 
twelve  signatures. 
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As  far  !i8  could  t)C  ascertained  from  records  and  perHonal  enquiries 
there  were  at  that  time  seventeen  members  of  The  Institute  resident 
within  twenty  live  miles  of  Sydney,  composed  of  live  memlxTs, 
cikIiI  ;iss<Hi;iU'  nienilu'is,  tliree  juniors,  iind  one  student.  Durinn  tlie 
period  to  dale  we  have  lost  by  Iransfer  from  this  district  one  inemlxT 
and  two  associate  members,  and  have  gained  one  associate  member, 
-so  that   the  present   Hranch  membership  is  hfteen  of  all  «ratles. 

This  is,  however,  one  of  the  lar^;est  industrial  centres  in  Eastern 
Canada,  and  there  is  considerable  material  to  draw  on  for  membcr- 
siiip  which  had  to  be  reached.  During  the  five  months  since  the 
Hranch  was  formed,  we  have  receivi-d  nineteen  a|iplications  for  mem- 
bership, with  a  considerable  number  of  others  in  imnufliate  prospect. 

In  the  matter  of  meetinR  the  Executive  Committee  decided  that 
for  the  time  beinR  our  enerKies  should  be  concentrated  on  increasing 
our  membership,  and  that  we  should  endeavour  to  arrange  a  good 
programme  for  the  first  annual  meeting. 

Hereafter  it  is  hoped  to  hold  regular  meetings  at  least  once  a 
month,  except  during  the  summer  months,  w  hen  it  is  usual  for  activities 
to  slacken.  Six  meetings  of  the  Executive  Committee  have  been 
held  since  the  Branch  was  formed,  the  principal  business  having  been 
the  adoption  of  by-laws  and  the  consideration  of  the  various  applica- 
tions sent  in.  In  connection  with  the  by-laws,  it  was  decided  to 
conform  to  the  more  recent  arrangements  in  granting  voting  privileges 
■on  Branch  affairs  to  Juniors. 

By  arrangement  with  the  Mining  Society  of  Nova  Scotia,  we 
have  been  granted  the  use  of  their  present  reading^  rooms  free  of  charge 
until  such  time  as  tliey  remove  to  the  new  Bank  of  Commerce  Building, 
after  which  we  are  to  contribute  $180.00  a  year  towards  a  rental  of 
$1021.00.  —  an  arrangement  extremely  advantageous  to  us. 

With  the  prospect  of  increased  membership,  and  the  activities 
which  should  result  therefrom,  there  should  be  no  difficulty  in  meeting 
this  obligation. 

The  following  statement  of  receipts  and  expenditure,  covers  the 
period  since  the  formation  of  the  Branch  to  date: — 

Receipts: 

Jan.  28th.    Advance  from  Headquarters $50.00 

May  25th.     Rebates  for  first  quarter 6.25 

Branch  news  for  February .83 

Total $57.08 

Expenditure: 

Postage S2.46 

Staty.  and  Printing 6.92 

Telegrams 2.97 

Miscellaneous 4.65 

Total $17.00 

Balance  in  hand.  May  26th,  1921 $  40.08 

Kenneth  G.  Cameron, 

Secretary-Treasurer. 

On  motion  by  C.  S.  Creighton,  J.E.I.C.,  seconded 
by  D.  F.  Maclsaac,  A.M.E.I.C.,  the  report  was  adopted. 
After  some  minor  matters  were  discussed,  the  members 
adjourned  to  Lynch's  Tea  Rooms  for  lunch. 

The  afternoon  session  opened  at  3  p.m.  in  the 
Assembly  Hall  of  the  Central  School,  there  being  about 
seventy-five  members  and  interested  friends  present,  the 
neighbouring  towns  of  North  Sydney,  Sydney  Mines  and 
Glace  Bay  being  well  represented. 


Mr.  Odell,  in  opening  the  meeting  read  an  address 
to  members  and  prospective  members,  particularly  of 
the  younger  gcnoralion,  emi)luisi7,ing  the  need  and 
advantages  of  such  organizations  as  The  InnUlule.  This 
address,  while  partly  in  a  lighter  vein,  yet  carried  a 
serious  message,  which  those  present  did  not  fail  to  appre- 
ciate.    Mr.  (Jdell's  address  follows:    - 

Address  by  C.  M.  O'Dell,  Chairman  Cape  Breton  Branch, 
at  Annual  .Meeting  of  Branch,  .Sidney,  May  26,  1921. 

There  are  many  definitions  of  an  engineer  and  the  diversity  of 
his  employment  has  been  the  main  trouble  in  forming  the  members 
of  our  profession  into  a  corporation,  whether  a  close  corporation  or 
an  educational  society. 

The  parent  society  —  The  Institution  of  Civil  Engineers  of  Britain 
strove  to  define  the  status  of  a  civil  engineer  and  by  exercising  care 
in  the  admission  of  members  to  make  a  membership  in  the  institute 
a  standing  of  value  without  the  necessity  of  creating  a  close  corporation. 

The  Canadian  Society  of  Civil  Engineers  followed  along  the 
same  lines  and  from  its  creation  some  thirty-four  years  ago,  it  has 
honestly  striven  to  elevate  the  profession  and  to  make  of  its  members, 
more  useful  members  of  the  great  fraternity  which  devotes  its  energies 
to  the  conversion  of  the  resources  of  nature  to  the  use  of  man. 

Recently  the  work  of  the  engineer  had  become  so  departmentalized 
that  it  became  necessary  for  the  Canadian  Society  to  adapt  itself  to 
present  day  conditions.— We  have  the  railway  engineer,  highway, 
marine,  sanitary,  electrical,  mechanical,  chemical  and  the  most  recent 
addition  the  forestry  engineer,  each  devoting  itself  to  some  particular 
branch  of  engineering,  but  each  with  the  same  object  in  view,  the 
betterment  of  the  living  conditions  of  the  community  in  our  immediate 
surroundings.  As  a  consequence  the  name  of  our  Society  was  rather 
misplaced,  the  existing  conditions  had  outgrown  it  and  in  meeting 
present  day  requirements  it  became  necessary  to  provide  for  all  various 
branches  of  the  profession  and  the  name  was  accordingly  changed  to 
The  Engineering  Institute  of  Canada,  the  objects  of  which  are 
as  stated  on  the  cover  of  our  monthly  journal. 

We  are  used  to  speak  of  the  learned  professions.  Up  to  a  few 
short  years  ago  there  were  only  three  professions  which  were  classed 
as  "learned":  the  doctor,  the  preacher  and  the  lawyer.  The  doctor 
officiates  at  our  entrance  into  this  busy  world,  the  parson  does  the 
best  he  knows  how  to  ensure  our  safe  passage  into  the  next  and  the 
lawyer,  having  read  of  the  difficulties  which  a  rich  man  encounters 
in  his  efforts  to  attain  the  celestial  kingdom,  does  his  best  to  remove 
any  surplus  wealth  which  we  are  in  danger  of  acciimulating  in  our 
sojourn  through  the  vale.  But  the  people  of  the  earth  today  are 
demanding  something  more  definite  than  a  chance  dose  of  hoop- 
sylaricum  from  the  doctor,  the  whims  of  a  jury  from  the  law>'er  or 
the  vagaries  of  some  particular  religious  belief  from  the  parson,  and 
as  a  consequence  the  list  of  the  learned  professions  has  multipUed 
until  its  name  is  legion. 

If  the  doctor  mixes  up  the  wrong  decoction,  carefully  camouflaged 
under  a  lot  of  ancient  heiroglyphics  and  your  widow  has  to  cash  in 
your  life  policy,  the  M.D.  is  always  there  with  the  excuse  that  you 
were  "all  run  down",  or  that  you  "came  too  late"  or  your  system 
was  out  of  order  —  it  doesn't  matter  what,  the  result  is  the  same, 
the  undertaker's  bill  has  to  be  paid  and  you're  the  goat.  When  the 
jury  decides  against  you  in  a  case  which  "you  can't  lose"  according 
to  previous  advice  of  your  solicitor,  the  lawyer  is  there  with  his  story 
of  miscarriage  of  justice,  uncertainty  of  the  jury  system  and  a  bill 
of  costs  which  would  make  a  plumber  green  with  envy.  If  the  parson 
fails  in  his  honest  endeavour,  and  you  find  that  your  road  across  the 
borders  of  the  mapless  land  lea  ds  in  a  direction,  opposite  to  that  which 
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you  intended,  you  may  try  to  blame  it  on  local  attraction  of  your 
magnetic  needle,  but  while  you  can't  come  back  to  argue  the  case, 
you  may  rest  assured  that  your  spiritual  advisor  will  not  accept  any 
of  the  blame  for  your  misdirection  —  You're  it. 

The  fact  is  that  today  the  only  certain  profession  is  that  of  the 
engineer.  If  you  build  a  bridge  it  must  carry  its  load  —  if  you  lay 
a  pipe  line  it  must  carry  the  water,  if  you  build  a  foundation  it  must 
carry  the  load  to  be  superimposed  upon  it,  in  fact  there  is  no  getting  by, 
your  work  is  there  to  answer  for  itself.  In  the  language  of  the  day 
you  must  deliver  the  goods  and  the  world  today  is  more  than  ever 
looking  to  the  engineering  profession  to  drag  it  out  of  the  chaos  with 
which  it  is  threatened  and  by  better  streets,  better  means  of  transport- 
ation, better  sanitary  arrangements,  better  working  conditions  and 
better  living  conditions  to  create  a  more  contented  people,  a  people 
which  when  threated  by  danger  from  without  will  present  a  united 
front  and  repel  the  insidious  attempts  at  disruption  with  which  our 
Empire  is  threatened  —  No  nation  yet  was  ever  annihilated  by  foes 
from  without.  Rome,  Persia,  Carthage,  Greece,  France  of  a  century 
ago  and  Russia  of  today,  each  in  turn  became  a  world  power  until 
at  last,  drunk  with  power  and  indifferent  to  the  needs  of  their  own 
people,  disintegration  and  decay  set  in  and  they  became  but  a  memory. 
A  devotion  of  our  best  talents  to  the  betterment  of  living  conditions 
alone  will  obviate  this  and  it  is  to  the  engineering  profession  we  must 
look  for  the  solution  of  the  questions  which  daily  present  themselves. 

Man  is  a  discontented  animal  and  always  should  be.  The 
contented  nation  has  gone  to  seed  and  it  is  the  same  with  individuals. 
Every  man  should  strive  to  leave  his  immediate  surroundings  better 
than  he  found  them  whether  by  better  schools,  better  play  grounds, 
better  streets,  better  means  of  transportation,  or  better  chances  of 
self  education  for  those  who  are  not  fortunate  enough  to  have  enjoyed 
a  college  education.  In  this  latter  connection  I  know  of  no  better 
means  than  the  support  of  such  institutions  as  our  Mining  Society 
and  oiu-  Engineering  Institute.  The  various  colleges  are  now  special- 
izing on  the  various  branches  of  engineering  and  there  can  be  no 
question  as  to  the  value  of  a  college  education  —  The  lack  of  it,  while 
a  serious  handicap,  is  not  insurmountable.  Many  of  our  ablest 
engineers  of  the  past  have  been  self-educated  and  while  the  term 
"Jack  plane  engineer"  has  been  applied  to  men  who  have  started 
dragging  a  chain  and  driving  stakes,  it  is  a  fact  that  by  far  the  greater 
part  of  the  C.P.R.  from  the  Atlantic  to  the  Pacific  was  designed, 
located  and  constructed  by  engineers  who  had  come  up  through  the 
stoke  hold.  Many  engineers  who  have  attained  world  wide  fame 
and  standing  have  completely  overcome  the  handicap  of  lack  of  a 
college  education.  In  fact  if  it  is  in  a  man  to  win,  he  will  hardly  discern 
the  handicap.  When  the  great  Napoleon  undertook  the  invasion  of 
Italy,  which  involved  the  crossing  of  the  Alps,  he  mapped  out  his  whole 
plan  of  campaign  to  his  generals,  when  one  of  them  broke  in  with 
"But  the  Alps  sire!"  "There  will  be  no  Alps"  Napoleon  quickly 
replied,  and  so  far  as  he  was  concerned  there  were  none. 

Amongst  the  writers  of  hand-books  on  engineering,  we  have  not 
a  few  whose  works  are  recognized  as  standards  although  written  by 
men  who  were  self-educated.  Amongst  these  is  one  by  a  celebrated 
American  engineer,  who  proclaimed  on  the  title  page  that  it  was 
written  by  an  engineer  without  a  college  education.  A  friend  of  his 
procured  a  copy  and  thinking  to  take  a  fall  out  of  him  wrote  back 
and  said:  "We  all  know  that  you  had  not  a  college  education,  but 
who  in  h-11  told  you  that  you  were  an  engineer"  —  When  we  have 
made  a  success  of  our  life  we  can  cheerfully  stand  these  little  jollies. 

All  food  comes  from  the  soil  and  while  our  farmer  friends  produce 
it,  the  mere  production  is  only  one  stage  in  the  great  game  of  supply- 
ing human  wants.  There  is  the  preparation,  transportation  and 
distribution,  and  it  falls  directly  upon  the  engineer  to  provide  means 
of  bringing  the  products  from  the  producer  to  the  consumer.    Our 


agricultural  colleges  are  doing  a  splendid  service  in  the  diffusion  of 
knowledge  attained  by  chemical  analysis  of  the  various  soils  and 
conditions  and  farming  everywhere  is  being  conducted  on  a  more 
scientific  basis. 

Farming  today  is  amply  remunerative,  but  everj'  man  worth 
while  is  seeking  something  more  than  the  elusive  dollar.  An  interview 
with  any  of  our  most  progressive  farmers  at.  a  distance  of  say  ten 
miles  from  the  nearest  town  or  city  reveals  the  fact  that  he  is  far 
from  being  contented  and  mainly  from  unselfish  reasons.  With  the 
country  schools  unable  to  supply  the  education  to  be  had  at  our  city 
schools  and  academies  and  the  country  district  equally  deficient  in 
means  of  recreation  and  amusement,  now  recognized  as  essential  to 
the  rising  generation,  he  sells  out  and  comes  to  the  city,  thus  increasing 
consumption  and  reducing  production  —  This  state  of  affairs  can 
only  be  bettered  by  improved  roads,  better  social  surroundings,  general 
systems  of  drainage  and  the  making  of  the  rural  districts  more  attractive 
to  the  intelligent  citizen.  This  is  where  the  younger  members  of  the 
engineering  profession  can  well  exert  themselves.  By  cultivating  a 
taste  for  observation,  by  frequent  meetings  at  the  Society's  rooms 
for  informal  discussion  of  the  various  problems  confronting  us,  by 
the  preparation  of  papers  on  any  and  every  subject  for  discussion 
at  our  regular  meetings  and  by  the  interchange  of  ideas  between 
various  members.  Engineering  is  essentially  a  young  man's  profession 
and  the  branches  of  The  Engineering  Institute  of  Canada  are 
formed  mainly  for  the  benefit  of  the  younger  members  of  the  profes- 
sion —  The  distance  to  the  Headquarters  at  Montreal,  the  necessary 
time  to  visit  and  the  attendant  expenses  bar  many  a  struggling  young- 
member  from  attendance  at  any  of  the  meetings,  and  to  bridge  this, 
and  give  the  rising  members  more  benefit  from  a  membership  and 
a  greater  interest  in  The  Institute,  the  system  of  branches  was  founded. 
This  offers  any  of  our  younger  members  an  education  which  may 
prove  of  more  actual  value  to  him  than  a  college  degree  —  But  it  can 
only  be  attained  by  steady  application  —  We  have  only  to  recall 
the  number  of  young  men  of  this  county  who  started  under  this  handi- 
cap, but  with  a  determination  to  succeed.  I  have  in  mind  right  now 
no  less  than  three  men,  who  started  as  chainmen  under  my  own  personal 
direction,  who  have  reached  the  highest  rungs  of  the  ladder,  purely- 
through  their  own  personal  efforts. 

Of  men  of  no  other  profession  can  it  be  said  with  more  truth 
than  the  engineer: — 

"The  heights  that  others  won  and  kept 
Were  not  attained  by  sudden  flight 
But  they  while  their  companions  slept 
Were  toiling  upward  through  the  night." 
One  of  the  three,  just  now  referred  to,  it  was  my  pleasant  duty  to 
recommend  to  a  $6,000.00  job  with  the  Hydro-Electric  Co..  of  Ontario, 
within  the  past  few  weeks,  and  in  writing  to  the  Hydro-Electric  Co.. 
I  congratulated  them  on  having  secured  his  services,  for  I  knew  that 
if  he  devoted  the  same  patient  labour  to  his  new  position  as  he  did 
to  the  job  of  educating  himself,  his  success  was  assured.    This  man 
started  with  only  such  education  as  the  country-  schools  of  Port  Morien 
could  give  him.  but  an  education  is  in  waiting  for  any  man  who  chooses 
to  grasp  it.    Another  case  exactly  similar  is  that  of  a  youth  who  came 
from  Morien  some  years  ago  to  ask  me  for  a  job  and  today  is  in  charge 
of  large  mining  enterprises  at  Drumheller,  where  he  is  attaining  wealth 
and  reputation  in  keeping  with  his  early  efforts  in  Cape  Breton. 

The  re-peopling  of  our  deserted  farms,  the  re-forestation  of  our 
destroyed  forests,  the  reclaiming  of  our  waste  lands  whether  by  drain- 
age or  by  a  study  of  their  chemical  constituents,  a  study  of  jill  of  our 
natural  resources  and  frequent  discussion  of  the  best  means  of  produc- 
ing the  largest  returns  with  the  least  waste,  these  and  the  production 
of  men  best  qualified  to  handle  these  various  problems,  are  the  chief 
reasons   for   the   formation   of   the   Cape   Breton   Branch   of   The 
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now  joiiiiiiK  our  Sotlcly  to  say  whvllier  success  or  failure  shall  crown 

our  efforts. 

* 

.\.  W.  McMastor  then  read  a  pajxT  on  Ivxi)erimental 
Work  in  Silica  Hrick  Manufacture.  describinK  the  uses 
and  advantages  o(  silica  brick  and,  the  Kreat  demand 
for  it,  which  had  led  ilu'  Dominion  Iron  &  Steel  Company 
to  carry  out,  under  his  direction,  an  extensive  series  of 
experiments  with  l(K'al  materials,  resulting;  in  the  ultimate 
constniction  of  a  lar^e  plant  for  the  manufacture  of 
silica  prtxlucts.  Mr.  McMaster's  pajxT  was  illustrated 
by  slides  spociall>'  prepared  for  the  occasion. 

D.  S.  Morrison,  in  followinR  with  a  paper  on  "Magnet- 
ic Variation",  apologised  for  its  incomplete  condition, 
and  undertook  to  put  it  before  the  memtxTS  in  its  com- 
pleted fomi  at  an  early  date.  The  object  of  this  paper 
was  to  show  the  difliculties  which  have  arisen,  and  con- 
tinue to  arise,  from  the  use  of  the  magnetic  north  as  a 
reference  line.  Cape  Breton  being  particularly  affected 
by  the  constantly  changing  amount  of  variation. 

Mr.  Odell  then  introduced  Mr.  Keith,  who  gave  a 
valuable  address  on  the  organization,  objects  and  policy 
of  The  Ithstitute,  as  it  stands  today.  Mr.  Keith's  address 
was  closely  followed  by  all  present.  The  formation  of  a 
Branch  of  The  Inst  Hide  here,  having  created  a  few  light 
ripples  on  the  placid*  surface  of  the  local  engineering 
profession,  there  were  many  standing  around  the  edge, 
curious  to  know  the  real  cause  of  the  disturbance,  and 
Mr.  Keith's  explanation  served  to  demonstrate  that, 
instead  of  being  the  precursor  of  a  storm,  these  ripples 
■were  mereh-  the  result  of  the  activation  so  necessary  to 
prevent  stagnation. 

Among  the  out-of-town  members  present  was  Mr. 
Geo.  D.  Macdougall,  M.E.I.C,  who,  following  Mr. 
Keith,  expressed  good  hopes  of  the  success  and  usefulness 
of  the  Cape  Breton  branch.  He  took  up  the  matter  of 
the  absorption  of  the  original  Nova  Scotia  Society  of 
Engineers  into  The  Institute,  and  more  particularly  into 
the  Halifax  branch,  and  suggested  that  some  of  the 
original  members  had  not  been  taken  over  as  arranged. 
Mr.  Keith  in  reply,  sketched  the  history'  of  the  change 
which  had  been  made,  and  the  circumstances  governing 
the  transfer  of  members  into  The  Institute.  Mr.  Mac- 
Dougall  thanked  Mr.  Keith  for  his  explanation,  in  which 
he  expressed  entire  satisfaction. 

Mr.  Odell,  in  closing  the  session,  thanked  Mr.  Keith 
for  his  visit  and  his  address,  and  announced  that  the 
evening  meeting  had  unavoidably  to  be  cancelled. 

The  meeting  was  then  adjourned,  gathering  again 
for  a  ver\^  enjoyable  dinner  at  6.30. 

Halifax  Branch 

0.  5.  Cox,  A. M.E.I.C,  Secretary-Treasurer. 

The  regular  monthly  meeting  in  March  was  held 
in  the  Tally-Ho  banquet  room  on  the  evening  of  the 
24th,  and  after  the  transaction  of  the  business  of  the 
meeting,  A.  C.  Brown,  A.M.E.I.C.,  read  a  paper  on 
Reinforced  Concrete  Fishery  Piers  as  ct  structed  at 
St.  Pierre,  Miquelon. 


lie  first  touched  on  the  geographical  situation, 
political  organization  and  ixjpulation  of  St.  Pierre  and 
Miquelon.  With  a  pcjpulation  of  about  4,fXX),  St.  Pierre 
is  the  only  town,  and  of  imix)rlance  as  a  fishing  station. 
A  large  business  is  carried  on  in  fish  bait  and  as  the  bait 
is  caught  during  a  short  time  each  summer,  a  cold  storage 
plant  is  Ixing  erected  to  store  this  bait  during  the  winter 
as  well  as  the  fish  caught  off  the  banks.  In  connection 
with  this  plant,  the  fishery  piers  were  erected  and  the 
construction  of  these  structures  formed  the  subject  of 
the  paper. 

The  deck  is  of  reinforced  concrete,  designed  to  carry 
a  live  load  of  500  pounds  per  square  foot,  the  slabs  being 
carried  by  reinforced  beams  which  in  turn  were  suppcjrted 
by  concrete  piers.  The  slabs  and  beams  were  of  the  usual 
design,  the  beams  carr>'ing  compression  steel  in  all  cases. 
The  supporting  piers  were  not  reinforced,  the  concrete 
being  deposited  within  a  cylindrical  steel  shell  of  } .(  inch 
metal  and  eight  feet  in  diameter.  The  bottom  of  the 
harbour  at  that  point  is  solid  rock  generally  covered  with 
boulders;  these  boulders  were  first  removed  but  no 
attempt  was  made  to  level  the  bottom,  when  it  was 
rough,  the  lower  end  of  the  shells  was  shaped  with  an 
acetylene  torch  to  fit  the  harbour  bottom,  otherwise  the 
shells  were  levelled  by  placing  cement  and  sand  under 
them  by  means  of  a  diver.  The  shells  were  constructed 
on  shore,  towed  to  the  site  and  sunk,  then  filled  with 
concrete. 

Except  at  the  shore  end,  the  concrete  was  placed 
with  floating  equipment.  The  mix  in  all  cases  was 
1-1,1/2-3.  The  coarse  aggregate  and  sand  were  obtained 
about  two  miles  from  the  work,  there  being  a  beach  at 
that  place  having  sand  at  one  end  and  gravel  at  the  other. 
Material  was  removed  from  the  beach  by  native  labour 
hauling  it  to  the  road  in  wheel  barrows  where  teams 
and  auto  trucks  hauled  it  to  the  work.  About  seventy 
men  were  employed,  about  half  being  natives,  and  all 
supplies,  including  provisions  had  to  be  brought  there 
in  vessels.  In  all,  the  completed  structure  required  5,500 
yards  of  gravel,  2,000  yards  of  sand,  10,000  bbls.  of  cement 
and  150  tons  of  reinforcing  steel. 

During  the  discussion  which  followed,  Mr.  Brown 
told  some  of  the  many  difficulties  encountered  in  handling 
the  work.  While  the  outside  of  the  steel  shells  was 
tarred  to  prevent  rust,  the  concrete  piers  were  designed 
to  take  the  full  load  in  case  the  shells  should  desintegrate. 

After  a  vote  of  thanks  was  accorded  the  speaker, 
the  meeting  adjourned. 

April  Meeting 

The  April  meeting  of  the  Branch  took  place  in  the 
Nova  Scotia  Technical  College,  Thursday  April  28th,  at 
8  p.m. 

In  the  absence  of  the  regular  Chairman,  the  meeting 
was  called  to  order  by  F.  A.  Bowman,  M.E.I.C,  resident 
Councillor. 

In  the  absence  of  the  Secretary,  the  reading  of  the 
minutes  of  the  last  meeting  was  dispensed  with  and  the 
Chairman  introduced  the  speaker,  A.  J.  Barnes  of  the 
Maritime  Telephone  and  Telegraph  Co. 


428 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


Mr.  Barnes,  whose  subject  was:  "Some  Engineering 
Notes  on  Automatic  Equipment"  gave  a  very  interesting 
and  instructive  address  on  this  phase  of  telephone  engin- 
eering. In  a  brief  historical  sketch,  he  outlined  the 
growth  of  the  M.  T.  &  T.  Co.  in  Halifax,  in  its  expansion 
from  one  to  four  exchanges  and  also  the  steps  necessary 
in  the  location  of  the  call  areas  for  these  exchanges. 
He  then  gave  the  reason  leading  to  the  installation  of 
the  "Automatic"  in  place  of  the  manually  operated  ex- 
change and  by  means  of  lantern  slides  showed  the  amount 
of  engineering  data  necessary  to  collect  and  compute 
before  calling  for  equipment  tenders. 

The  main  object  of  the  talk,  however,  was  a  de- 
monstration of  the  almost  hvmian  operation  of  the 
automatic  exchange  which  he  showed  very  clearly  by 
slides  and  by  a  minature  automatic  exchange  set  up 
in  the  room.  At  the  conclusion  of  his  remarks,  Mr. 
Barnes  demonstrated  on  this  equipment  to  the  satisfaction 
of  all  present. 

After  some  discussion,  a  hearty  vote  of  thanks  was 
tendered  the  speaker  and  the  meeting  adjourned. 


A  special  meeting  was  held  at  the  Technical  College, 
Thursday,  May  5th,  at  8.00  p.m.,  with  C.  E.  W.  Dodwell, 
M.E.I.C,  presiding. 

Mr.  Dodwell  explained  why  the  original  date  for  the 
annual  meeting  had  to  be  abandoned  and  asked  for 
suggestions  for  another  date.  On  motion  it  was  decided 
to  hold  the  annual  meeting  on  Tuesday  May  17th,  and 
the  Secretary  was  instructed  to  arrange  for  that  date. 

The  Chairman  then  introduced  the  speaker  of  the 
evening,  W.  G.  Chace,  M.E.I.C,  and  one  of  the  Vice- 
Presidents  of  The  Institute.  His  subject  was:  "Reinforced 
Concrete  Pipe  for  Water  Supply". 

The  speaker  devoted  the  greater  part  of  the  time 
to  a  discussion  of  concrete  pipe  as  used  on  the  aqueduct 
supplying  the  greater  Winnipeg  water  district.  Originally 
Winnipeg  and  the  adjacent  towns  had  to  depend  for 
their  water  supply  on  wells  to  a  large  extent  but  the 
water  derived  from  that  source  was  hard  and  unsatisfac- 
tory. The  substitution  of  soft  water  for  hard  water 
instituted  individual  savings  which  met  the  interest  on 
the  cost  of  construction.  The  project  was  to  bring  soft 
water  from  an  arm  of  The  Lake  of  The  Woods  to  Winnipeg, 
a  distance  of  97  miles,  and  the  works  were  designed  with 
a  capacity  of  85,000,000  Imperial  gallons  every  twenty- 
four  hours. 

Owing  to  the  low  temperature  in  the  winter  and  to 
the  fact  that  surface  water  had  to  be  excluded  from  the 
conduit,  an  open  canal  woidd  not  be  practical  and  it  was 
decided  to  lay  a  closed  conduit  for  the  whole  distance. 
Except  for  a  quarter  of  a  mile,  the  whole  aqueduct  is 
of  reinforced  or  plain  concrete.  For  every  foot  of  pipe 
laid,  three  feet  of  joint  had  to  be  made.  The  invert 
was  laid  in  15  foot  lengths,  alternate  sections  being  put 


down  first,  and  the  joints  between  the  invert  sections 
made  by  a  copper  ribbon  which  projected  from  one 
section  to  the  adjacent  one  and  prevented  water  from 
entering  the  joint  or  escaping  from  it.  The  haunch  of 
the  invert  formed  the  base  of  the  arch  and  within  the 
haunch  was  buried  a  wood  strip,  half  in  the  invert  section 
and  half  projecting  into  the  arch;  this  wood  strip,  when 
acted  on  by  the  water,  swelled  to  form  a  water  tight 
joint.  The  arch  sections  were  45  feet  long  and  the  joints 
between  these  sections  made  by  copper  ribbon.  The 
efficiency  of  these  joints  was  shown  by  a  loss  of  only 
li  oi  1%  through  leakage. 

The  geological  formation  of  the  country  was  touched 
upon  to  show  the  nature  of  the  foundations  encountered. 
In  the  muskeg  district  the  excavation  often  had  to  be 
carried  below  grade  and  then  a  floor  was  built  up  of  sand 
and  gravel  on  which  the  invert  was  laid.  Where  the 
conduit  paralleled  the  lake,  the  excavation  was  carried 
two  feet  below  grade  and  a  floor  of  lean  concrete  was 
built  before  laying  the  invert.  For  about  twenty  five 
miles  Eastward  from  the  Red  River,  the  conduit  was 
in  the  Red  River  clay  and  in  this  section  premoulded 
reinforced  concrete  pipe  was  laid.  Mr.  Chace  explained 
in  detail  the  method  of  getting  a  water  tight  joint  between 
the  sections  of  this  pipe  which  was  laid  in  fifteen  foot 
lengths. 

The  presence  of  salts  in  the  groimd  water  made  it 
necessary  to  take  special  steps  to  prevent  the  salt  solu- 
tions from  attacking  the  concrete  and  converting  it  inta 
a  material  of  no  strength.  It  was  discovered  that  some 
sections  already  laid  were  being  attacked  by  these  solu- 
tions and  the  part  of  the  conduit  consisting  of  the  pre- 
moulded pipe  was  underdrained  to  prevent  this  happen- 
ing. In  addition,  a  dense  water-tight  concrete  gave 
satisfactory  results.  The  premoulded  pipe  was  reinforced 
with  a  double  set  of  wire  mesh,  to  take  care  of  the  bursting 
effect  of  internal  pressure  and  to  resist  the  pressure  from 
the  overburden  of  earth.  Pipes  tested  showed  that  when 
the  internal  pressure  was  sufficiently  strong  to  cause 
cracks,  these  cracks  permitted  the  escape  of  water, 
reducing  the  internal  pressure  and  the  elasticity  of  the 
steel  drew  the  concrete  together  and  made  it  tight  again. 

Even  if  the  joints  are  made  tight  and  the  pipe  made- 
strong  enough  to  resist  the  bursting  pressure,  it  does  not 
follow  that  the  concrete  itself  is  water  tight.  Laboratory 
experiments  were  carried  on  for  six  months  and  a  tight 
concrete  was  finally  obtained  by  using  a  carefully  graded 
mixtures  which  carried  a  proportion  of  stone  dust  and 
in  addition  a  small  amount  of  clay  was  added,  this  clay- 
being  well  puddled  until  it  had  the  consistency  of  cream. 
This  made  a  fat  mixture  and  while  the  pipe  may  not  have 
as  strong  a  wall  as  other  mixtures  might  give,  the  strength 
was  secondary  to  the  requirement  of  a  dense  wall. 

The  discussion  following  the  address  brought  out 
other  points  of  interest  and  in  conclusion  a  vote  of  thanks 
was  tendered  Mr.  Chace.  J.  B.  Hayes,  A.M.E.I.C, 
and  H.  W.  L.  Doane,  A.M.E.I.C,  were  appointed 
auditors  for  the  Treasurer's  report  and  the  meeting: 
adjourned. 
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Preliminary    Notice 

t>r  Applications  for  AdmUHlon  nnH  for  Tranifcr 


•JO  th  Jntic  ID'Jl 

Tlir  Uv-iuws  now  pinvidf!  Ilitit  (lie  ('(iimril  of  flip  liiHlitulo  hIihII 
ii))|>rovr,  clitasify  hikI  v\vi'{,  riiiulidiilrH  to  iiioinborHliip  and  tmnHfcr 
fnmi  oTu»  K''i^'l*'  '*f  itiomlterHliip  to  iv  Iiij^luT. 

It  is  also  providtMl  tlmt  tlionî  shall  l>r  issued  \n  id!  rorponito  ineriihor 
II  list  of  llio  now  iipplicaiiUs  for  adiiiisHioii  and  for  Iniimfor,  rontiiiniiiK 
11  conciso  stjitoMUMit  of  tho  rcrord  of  carli  iipplira  nt  and  (liu  naniCA  of  his 
rtiforon(H\s. 

In  onliM-  tliîU  \\\v  C'oiuïcil  niny  delcrinino  justly  tlic  eliniljility  of 
each  cMfididati',  ovory  niriiduM'  is  awkod  to  road  raroftilly  tho  list 
sulmiitti'd  herewith  arul  to  report  promptly  to  Scerotary  anv  factw 
whieh  may  alTect  the  elassifieation  and  election  of  any  of  the  candidates. 
In  eases  where  the  orofessioTial  career  of  an  applicant  is  knowr»  to  any 
inoinher,  such  nieniUer  is  specially  invitetl  to  make  a  dclinito  recom- 
mendation as  to  the  jïropor  classiAeation  of  the  candidate.* 

If  to  your  k^owled^;e  fact.s  exist  whieh  arc  dero^ja tory  to  the  personal 
epniation  of  any  applicant,  slioukl   be  promptly  eommuni<*ated. 

(^oinniiinicarlons  relating  to  applicants  arc  considered  by 
the  C>>iincil  as  strictly  confidential. 

The  Council  will  consider  the  applications  herein  described  in 
July,  1021. 

Fraser  S.  Keith,  Secretary. 

*Tho  professional  roquiremonts  aro  as  follows: — 

Every  candidiito  for  election  as  MIOMHER  nnist  be  at  toast  thirty  years  of  afE6, 
and  must  have  boon  ongaRed  in  some  branch  of  cnEinccrinK  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualitied  ensineer's  office 
or  a  term  of  instruction  in  some  school  oi  oiiKinocrinK  rocoRtiizod  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  l>e  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  enRineorinp  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twcnty-fîvo  years  of  age,  and  must  have  been  engaged  in  Siimo  branch  of  engineering 
for  at  least  six  years,  which  period  may  inchide  apprenticeship  or  pupilage  in  a  qualiâed 
engineers'  offiec,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  tho  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  ts  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Covmcil,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic, 
Mechanical.    Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  hold  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age,  and  must  have  been  engaged  in  some  branc}i  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography.  History 
(that  of  Canada  in  particular),  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

ANGUS— ROBERT  W..  of  Toronto.  Ont.  Born  at  St.  Thomas.  Ont..  July 
24th.  1873:  Educ.  B.A.Sc.  Univ.  of  Toronto.  1897;  Dftman..  etc..  E.  Leonard  & 
Sons.  Ivondon,  Ont-,  Shoenherger  Steel  Co.,  Pittsburg,  Standard  Oil  Co.,  Cleveland, 
Variety  Iron  Works,  Cleveland.  Design  of  gasoline  engine,  soaking  pit.  automatic 
screw  machines,  etc.  ;  large  number  of  tests  on  gas  and  gasoline  engines,  steam  engines, 
high  duty  pumping  engines,  etc.  :  Consultant  on  many  waterworks  and  similar  problems 
and  consltg.  engr.  in  design  and  install'n.  of  such  work;  For  over  15  years  and  at 
present.  Professor  of  niech.  engr'g.,  University  of  Toronto. 

References:  C  B.  Hamilton,  Jr..  C.  H.  Mitchell,  A.  H.  Harkness,  R.  J.  Durlev, 
P.  Gillespie,  T.  R.  Loudon. 

BOOTH— MARK  WESTAWAV.  of  Sydnev,  N.S.  Born  at  Bradford.  Yorks., 
i:nEland,  March  10th.  1887;  Educ.  1901-09'  mech.  engr'g..  Chesterfield  Tech.  School, 
lùigland;  1901-08.  ap'ticed  to  mech.  engr'g.,  with  Sheepbridge  Coal  &  Iron  Co.  Ltd., 
England,  and  2  yrs..  1909-10,  asst.  blast  furnace  supt.  with  same  company;  1911-21, 
with  Dominion  Iron  &  Steel  Co.  as  follows: — 1  yr.,  dfts.  am.,  5  yrs.,  chief  dftsman., 
mech.  dept..  2  yrs..  gen.  inspector  of  constrn.,  6  mos.,  supt.  of  shops,  and  2  yrs.  to 
date,  steam  engineer. 

References:  D.  H.  McDougall.  G.  D.  Macdougall,  A.  W.  McMaster,  K.  G. 
Cameron,  D.  F.  Maclsaae. 

COLQUHOUN— DAVID  ALFRED  YEADON.  of  Glace  Bav.  X  S.  Born  at 
Halifax,  N.S.,  June  2l8t.  1895;  B.Sc.  in  mining  engr'g..  NS.  Tech.  Coll.,  1920;  1915 
(summer).  Can.  Geol.  Survey,  Thetford  Mines,  Que.;  191(3.  instructor  in  math. 
Evening  Tech.  School.  Sydney  Mines;  1916-17.  constrn.  engr.  and  dftsman..  Nova 
Scotia  Steel  &  Coal  Co.;  August  1920  to  date,  constrn.  engr..  Dominion  Coal  Com- 
pany Ltd..  Glace  Bay,  N.S. 

References:  H.  Longley,  C.  M.  Odell,  J.  R.  Morrison,  D.  Morrison,  D.  F.  Maclsaae. 


COHHI'IT  UOliKHT  llnFKKH,  of  Hy.hmy,  NH  IWn  nt  Hydm-y.  \H. 
Ff'b.  2r»lh,  IHKM;  lAur.,  CK  inurw-.  I(*H.  IVivmIa  tuition;  lwp.t-\i.  on  «ovt  land 
Murvï-yn;  IIMI-II.  innlr'iiiiin  .  truck  work.  r*m(T«jt*i  foundntionn  iind  gon.  eoriAtrn., 
I9I7-2<J,  iifMt.  (o  A.  I>.  .Ifmt,  iniittping,  («itiriinlin|t,dfliriK.  Hr  .  nrid  July  Uf20  to  tiikitr, 
hi'ld  onor'n.  dftiirniin  and  lumt..  liomiuum  Iron  &  HUf\  C'ompnny. 

Uefercnrefi:  G.  D.  Maedoujtnll.  H.  I^ngtny,  C.  M.  0<lell,  A.  W.  McMMter, 
K    G,  (JuMieroti. 

FAIUWEATMKU  "STARK  WHITNEY,  of  Montreal,  Quo  Born  at  Aj.al,  . 
quoi.  N  H..  April  -UHh.  IM»2.  Etluc  ,  I*  Sc  .  MKhII  IJniv<-n.ity,  MH'i;  I!»ll-M  .  (i^  ,vi 
in  variouM  enpaciticM  by  (W'.H.  on  Dominion  Atlantic  Uly  revision  of  line  Ari<l  i-ii-itr- 
coMHtrn.,  the  laiit  yi-ar  in  nfiponniblr  rhurKc  of  work;  191*1,  awil  cngr  .  Drpl  of  HIvk. 
and  C'analfl,  on  libr.  eonntrn.  in  maritime  (irovincofl;  IIM7.  on  t^ucbfH'  Hridice;  \'.ttH-l'j. 
Hlniot'l.  enjtr.  on  «tafT  nf  eoimllie.  unifr.  to  I^oin.  Govt.;  1920  to  ilate,  on  (irnmi  Trunk 
Arbitration. 

Uefereneo«:  K.  A    C.  Henry.  G.  O.  Hftro.  V.  I.  Smart.  C  N.  Monaarrat.  V.  L. 

Pratley, 

(iAHEllTY— GEOFFREY  ABB(JTT,  of  Montreal.  Que.  Born  at  Dickennon*» 
LaiidinK,  Ont  .  April  .'Jrd,  1H89;  Educ  ,  Bach,  of  Engr'a  ,  DalhouAie  Univ.,  I!»0fl; 
1907  (suiiimcr).  instr'man.,  N..S.  Steel  A  Coal  Co..  Sydney  Mincf»;  1908  (HumnÉer», 
{Ift.snian  ,  Maritime  Bridge  Co.,  New  Glftf«Kow;  lOfMt-H.  with  Wt*tern  Power  Co 
of  Canada,  1909-12,  nu  anHt.  engr.,  dettign  of  constrn.  plant  etc.,  and  1912-14,  dtwiKninK 
ongr.j  1914-19,  C-G.A.,  Halifax.  Siege  Artillery,  France  f'apt.;  1919.  making  Hurvr-y») 
for  Kceley  Silver  Mines  Ltd.  Winter  1920  niaking  dei^ignit  for  mdl  for  name  com- 
pany; At  present,  water  power  engr-,  also  a  director,  Montreal  Engineering  Company 
Ltd. 

Reference:  R.  F.  Hayward.  R.  E.  Cbadwick,  R.  O.  Sweetey,  C  W.  Allan. 

J.  D.  Calvin,  F.  8.  Keith. 

HALL— FRANCIS  CHARLES,  of  Montreal.  Que-  Born  at  MontreaL  Sept. 
9tli.  1883;  Educ.  Theory  of  structures.  Montreal  Tech.  Inst..  1907;  1901-02.  tracer, 
A.  W.  Robinson,  consltg.  engr.,  Montreal;  1902-04,  ap'tice.  1904-00.  junior  dftfiman.. 
190(>-10,  designing  dft.sman.,  loco,  dept.,  Angus  Shops,  C.P.R.:  1910-12.  mach.  dft»- 
man.,  Iniperial  Wire  &  Cable  Co.,  Montreal:  1912-14  and  1918,  car  shop  dft«man.. 
Canada  Car  &  P'oundry  Co.,  Fort  William.  Ont.;  1914-15.  asst.  engr.,  tenting  dept-, 
C.P.R.  Angus  Shops;  1916-17,  designing  dftsman.,  high  tension  conduit  (under- 
ground) manholes  etc..  Montreal  Tramways  Co.;  1917,  dftsman.,  Hudson  Bay  Ry. 
Terminal,  Port  Nelson,  Man.;  1919-20,  asst.  chief  dftsman.,  air  chuck  dept..  P.  Lyall 
&  Sons,  Montreal;  .\t  present,  dftsman,  constrn.  work,  Lignite  L'tilization  Board 
of  C^anada,  Montreal. 

References:  A.  W.  Robinson,  R.  A.  Ross,  R.  DeL.  French,  L-  R.  Thomson, 
H.  H.  Vaughan.  D.  W.  McLachlan. 

HAMEL— THOMAS  PHILIP,  of  Three  Rivers.  Que.  Born  at  St.  Grégoire. 
Que..  Sept.  27th.  1875;  1903-07,  dftsman  with  following  firms:  Locomotive  &  Machine 
Co.,  Longue  Pointe.  C.P.R.  Angus  Shops,  Ross  &  Holgate,  Consltg.  Engrs.,  Canada 
Car  &  Foundry  Co.,  and  J.  A.  Jamieson,  grain  elevator  engr.;  1907-09.  bead  designer 
and  layout  of  machinery  for  Thomas  Pringle  &  Sons:  1911-15,  head  designer  and 
1915-lH,  chief  dftsman.,"  Northern  Electric  Co.;  1916-18,  master  mechanic.  Canada 
Stove  &  Foundry  Co.,  St.  Laurent;  1918-20.  chief  dftsman.,  Wayagamack  Pulp 
&  Paper  Co.,  Three  Rivers;  At  present,  building  designer.  Three  Rivers  Pulp  A 
Paper  Co.,  Ltd. 

References:  J.  J.  O'SulIivan,  G.  M.  Wynn,  F.  B.  Brown,  J.  A.  Jamieson,  T.  M. 
Montague. 

HAY— ALEXANDER  LOUDON,  of  Glace  Bay,  N.S.  Born  at  Hamilton, 
Scotland.  March  23rd,  1882:  Educ,  Prov.  Tech.  School,  Glace  Bay.  Ist  and  2nd 
class  mine  mgr's  cert.;  1903  to  date,  with  Dominion  Coal  Company  as  follows: — 
1903-04,  compassraan,  1904-11.  transitman.  1911-20.  in  charge  of  mine  sun-eys,  1920 
in  charge  of  ventilation  of  16  collieries  and  at  present  asst.  mining  engr. 

References:  C.  M.  Odell,  J.  R.  Morrison,  D.  Morrison,  J.  S.  Whyte,  H.  Donkin. 

LLOYD— MAURICE  FRANK  RONALD,  of  Magrath,  Alta.  Born  at  Calgar\-, 
Alta-,  July  28th,  1887:  Educ.  Private  tuition.  I.C.S.  civil  engr'g.:  1907  (Apr. -July), 
constrn.,  1907  (July-Nov.)  rodman  on  topog'y.,  1908-10,  rodman,  1910-11.  transitman 
on  location  and  constrn.,  C.P.R.  Western  Lines;  1911  to  date,  with  C.P.R-,  Irrig. 
Br.,  Dept.  of  Natural  Resources,  1911-14,  asst.  engr.,  1914  to  date  Canal  supt.,  in 
charge  of  constrn.,  operation  &  mtce.  (Lethbridge  Section), 

References:  S.  G.  Porter,  A.  S.  Dawson,  H.  B.  Muckleston,  H.  G.  Cochrane, 
C.  U.  Arnold,  G.  P.  F.  Boese,  F.  S.  Dyke.  P.  M.  Sauder. 

MacGILLIVRAY— JOHN  ALAN,  of  Halifax,  N.S.  Born  at  Antigonish,  N.S., 
June  3rd,  1881;  1895-1909,  worked  with  following  concerns:— Bridgeville  Iron  Mines, 
Mich.  Iron  Mines,  Trenton  Steel  Works,  Cape  Breton  Coal  Mines  &  Steel  Plantas, 
and  Montreal,  Steel  Works;  1910,  G.T.P.,  constrn.:  1911-12.  constrn.  of  power  plant, 
Acadia  Coal  Mines:  1912-15,  chief  operating  engr.,  4000  h.p.  plant.  Eastern  Car. 
1915-16.  erecting  engr.,  1916-17,  chief  operating  engr..  1917-19,  efficiency  engr-: 
1919  (May-Sept.),  chief  engr.  in  charge  of  instaU'n.  of  steam  electric  power  plant 
under  W. 'Rodger;  1919-21.  instructor  of  steam  engr'g..  D.S.C.R.;  At  present  assoc. 
editor.,  MacLean  Publishing  Co.,  on  a  group  of  technical  papers. 

References:  P.  A.  Freeman,  W.  Rodger,  W.  G.  Hardy,  R.  R.  Murray,  J.  F.  Lums- 
den. 

M.^cKAY— CLARENCE,  of  Sydney.  N.S.  Born  at  New  Glasgow,  N.S-, 
Jan.  4th.  1897;  Educ,  Short  course,  N.S.  Tech.  College,  1915:  1915-18.  junior  dftsman.. 
N.S.  Steel  &  Coal  Co.;  1919-20  (6  mos.),  engr'g.  dept.,  Algoma  Steel  Corpn.,  Sault 
Ste  Marie,  Ont.;  April  1920  to  date,  dftsman.  Dominion  Iron  &  Steel  Company. 

References:  W.  G-  Matheson.  D.  Lewis.  K.  G.  Cameron,  R.  L.  Waycott.  A.  W. 
Sinnamon,  D.  F.  Maclsaae. 

MALCOLM— ALVIN  LAW^RENCE.  of  Campbellford,  Ont.  Born  at  Gait. 
Ont..  \ug  6th.  1884;  Educ.  B.A.Sc.  Univ.  of  Toronto,  1911.  1902-06,  ap  tice 
machinist  with  Goldie  &  McCulloch  Co  Ltd..  Gait.  Ont.;  1909-13.  with  Smith  Kerr>- 
&  Chace,  Consltg.  Engrs..  Toronto  as  follows:— 1909-10.  elect'l  power  plant  design. 
1911,  inspection  and  test  of  high  tension  transmission  line  and  electric  rly.  equipment; 
1911-13,  asst.  engr.  and  instr'man  on  Healy  Falls  Development  on  Trent  River; 
1914  (Apr.-Aug.),  W^ater  Power  Branch,  Dept.  of  the  Interior.  Ottawa:  1914-16. 
asst.  engr.  on  investigation  of  Lake  of  Woods  Tech.  Board  re  Lake  of  Woot^ Levels; 
1916-17.  supt'ing  engr.  on  design  and  constrn.  of  Goldie  Lake  Dam  for  T.H.  Low. 
Renfrew.  Ont.;  1917  to  date,  res.  engr.  on  various  developments  for  H.E.P.C.  of 
Ontario. 

Références:  J.  G.  G.  Kerry,  H.  G.  Acres.fT.  H.  Hogg,  M.  V.  Sauer.  A.  J.  Grant, 
E.  B.  Jost,  N.  R.  Gibson. 
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MARSH— KARL  H.,  of  Sydney,  N.S.  Born  at  Corydon,  Pa.,  U.S.A.,  Aug. 
25th,  1885;  Educ,  B.A.,  Penna.  State  Univ..  1909;  1909-13.  mech.  dfteman.  with 
the  following  firms: — A.  G.  McKee  &  Co.,  Cleveland,  Ohio,  Reoublic  Iron  &  Steel 
Co.,  Youngstown,  Ohio,  Dominion  Iron  &  Steel  Co.,  Sydney,  N.S.,  Garrett-Cromwell 
Co..  Cleveland,  Ohio;  1913-18,  BUpt.  of  constrn.,  A.  G.  McKee  &  Co.,  Cleveland; 
1918-19,  chief  engr.,  Hamilton  Furnace  Co.,  Hamilton.  Ohio;  1919-21,  chief  engr.. 
Dominion  Iron   &  Steel  Co.,  At  present  chief  engr.,  Dominion  Steel  Corporation. 

References:  A.  W.  McMaster,  C.  M.  Odell,  D.  Morrison,  G.  D.  Macdougall. 
J.  R.  Morrison. 

McDONAH— OTTY  MILTON,  of  North  Sydney,  N.S.  Born  at  St.  John, 
N.B.,  Nov,  16th.  1890;  1908-09,  Dept.  of  Lands  &  Mines,  N.B.  Part  of  time,  instr'- 
man.;  1910-11,  layout  and  struct'l.  work,  Geo.  A.  Fuller  &  Co.,  Cleveland;  1912-17, 
private  practice,  layout  of  water  and  sewerage  systems,  etc.,  Toledo,  Ohio;  1917-20. 
field  engr..  By  Products  Coke  Co.  of  Canada;  1920  to  date,  town  engr..  North  Sydney, 
N.S. 

References:  A.  Macgillivray,  G.  A.  Bernasconi,  W.  C.  Ewing. 

PEDDER— ARTHUR  GILLINGHAM,  of  Ottawa,  Ont.  Born  at  London. 
England.  Oct.  22nd.  1888;  Educ,  1904-08,  1st  class  pass,  British  Admiralty  Mechan- 
ical Training  Establishment;  1908-20.  with  H.M.  Royal  Na\'y  as  follows:— 1908-11, 
4th  class — 1911-14,  3  rd  class  —  1914-17,  2nd  class,  and  1917-18  chief  engine-room 
artificer.  1918-20,  engineer  officer.  Awarded  D.S.M.  1918;  At  present,  asst.  engr. 
in  steam  power  house.  Ottawa  Electric  Rly. 

References:  A.  A.  Dion.  J.  B.  McRae,  C.  P.  Edwards,  T.  C.  Phillips. 

PURVES— JAMES  GEORGE  HARRISON,  of  North  Sydney.  N.S.  Born  at 
North  Sydney,  July  5th.  1872;  Educ,  B.A.Sc,  McGill  Univ..  1892;  Served  required 
time  for  mine  mgr.  and  under  mgr.  certs.;  1894-96.  mgr.,  International  Colliery; 
1897-99.  owner  of  gold  mine,  Forest  Hill,  Guysboro;  1904,  with  Nova  Scotia  Steel  Co., 
constrn.  and  survey  during  prelim,  stages  and  in  charge  of  pier  and  haulage  way, 
Wabana;  1905-06,  in  charge  of  constrn.  Svdney  Mines;  1907-08,  charge  of  party, 
rly.  location.  Point  Tupper  to  St.  Peters.  Divn.  engr..  on  constrn.  St.  Peters'  Rly.; 
On  govt,  staff  during  arbitration  between  Reid  Company  and  Government,  New- 
foundland; 1909  to  date,  chief  constrn.  and  civil  engr..  Nova  Scotia  Steel  &  Coal  Co. 

References:  R.  W.  Leonard,  R.  E.  Chambers.  C.  M.  Odell,  T.  J.  Brown,  D.  H. 
McDougall,  G.  D.  Macdougall. 

ROBERTS— HAROLD  ALLEN,  of  Sydney,  N.S.  Born  at  London.  England, 
May  20th,  1891;  Educ,  3  yrs.  evening  tech.  schools.  1  year  N.S.  Tech.  College  under 
D.S.C.R.;  1910-14.  layer  out  at  Maritime  Bridge  Co..  Eastern  Car  Co.  and  Phodes 
Curry  Co.;  1915-18,  overseas;  1916-19,  mech.  dftsman..  Dom.  Iron  &  Steel  Co.; 
1919-20.  etruct'l.  designer.  Canada  Bridge  Co..  Walkerville.  Ont.,  and  Detroit  Edison 
Co.,  Detroit;  June  1920  to  date,  struct'l.  and  mech.  designer.  Dom.  Iron  &  Steel  Co. 

References:  F.  R.  Faulkner,  K.  G.  Cameron,  A.  W.  McMaster,  D.  Morrison, 
D.  F.  Maclsaac. 

SEARS— JOHN  EDGAR,  of  Thorold.  Ont.  Born  at  Niagara  Falls,  Ont.. 
Sept.  26th.  1886;  Educ,  1906-  Xmas  1910,  civil  engr'g..  Queen's  Univ.;  Jan.-June 
1919.  Glasgow  Univ.  course  on  sea  walls  and  English  rly.  practice;  1906.  4  mos. 
with  J.  H.  Jackson,  city  engr.,  Niagara  Falls,  and  4  mos.  piling  insp'r.,  T.N.O.;  1907 
(4  mos."),  leveller  with  T.  S.  Fawcett.  D.L.S.;  1908  (4  mos.).  concrete  foreman  and 
reinforcing  man,  Pitt  &  Robinson,  Toronto;  1909  (4  mos.),  reinforcing  and  concrete 
insp'r..  Imperial  Constrn.  Co..  Port  Arthur;  1910-11.  instr'man..  Hydraulic  Power 
A  Mfg.  Co..  Niagara  Falls;  1911.  concrete  base  structures.  Shawinigan  Water  & 
Power  Co.,  Montreal;  1912,  piling  insp'r.  &  instr'man.,  C.P.R.,  Lake  Superior  Divn.; 
1912-16.  instr'man.  and  asst.  engr..  Welland  Ship  Canal;  1916-19,  overseas.  Can. 
Engrs.;  1919  to  date.  asst.  engr.,  Section  3,  Welland  Ship  Canal. 

References:  A.  J.  Grant.  W.  H.  Sullivan.  F.  S.  Lazier,  F.  E.  Sterns,  H.  M.  Belfour. 
T.  H.  Hogg. 

SPENCER— EDWARD  SAMUEL,  of  Bell  Island.  Nfld.  Born  at  Pillev's 
Island.  Nfld..  Jan.  2nd.  1893;  Educ.  I.C.S.  surveying  and  mapping;  1909-10.  asst. 
instr'man.  with  Nova  Scotia  Steel  &  Coal  Co.,  and  1910  to  date  instr'man  with  same 
company,  Wabana,  Nfld. 

References:  J.  B.  GilUatt,  J.  H.  Morley,  F.  R.  Faulkner,  D.  W.  Burpee.  C.  B. 
Archibald.  S.  C.  Mifflen. 

STEEI^ROBERT  JAMES,  of  St.  Catharines,  Ont.  Born  at  Armagh,  Ireland, 
Nov.  29th,  1877;  Educ,  City  of  Dublin  Tech.  Schools:  1893-96.  in  shops.  Booth  Bros.. 
Engrs.,  Dublin;  1896-98,  drawing  office,  Joseph  Foster  &  Sons,  Engrs.,  Preston. 
England;  1899-1900.  in  shops.  A.  &  W.  Smith  &  Co.  Ltd..  Eglinton  Engine  Works. 
Glasgow;  1906-12,  dftsman.  on  constrn  ,  asst  chief  engr's  and  chief  engr's.  dept.. 
C.P.R.,  Winnipeg;  1912-15.  dftsman..  Hudson  Bay  Rly.  office.  Winnipeg:  1915-19, 
overseas,  Lieut.,  C.E.F.;  May  1919  to  date,  senior  dftsman..  Welland  Ship  Canal 
Office,  St.  Catharines. 

References:  W.  H.  Sullivan.  F.  E.  Sterns,  J.  B.  McAndrew,  E.  P.  Johnson,  R.  C. 
MacLachlan. 

STUART—JOHN  LOWRY  GIBSON,  of  Oshawa.  Ont.  Born  at  Toronto.  Ont,, 
in  ISS4;  Educ.  B.A.Sc.  Univ.  of  Toronto  1910;  Diploma  in  mining,  1907,  in  civil 
1908.  Univ.  of  Toronto:  1905,  rodman.  C.P.R.;  1906,  transitman.  govt,  survey: 
1908.  in.sp'r..  City  of  Toronto;  1911-12.  asst.  engr..  Roadway  dept.  and  rly.  and 
bridges.  City  of  Toronto;  1913-14,  res.  engr..  civic  rlys..  Toronto;  1915-16,  res.  engr.. 
Toronto-Hamilton  Highway  Commission;  1916-17,  asst.  engr.,  F.  J.  Ure,  Woodstock, 
constrn.  engr.,  for  McRae  &  Compaigne.  Contractors,  also  Blïtir  &  Co.,  Woodstock; 
1919  to  date,  engr.  of  struct'l.  material.  Pedlar  People  Ltd. 

References:  W.  Chipman,  E.  L.  Cousins,  F.  W.  Paulin,  P.  Gillespie,  W.  A. 
McLean.  E.  R.  Gray,  G.  Hogarth. 

TAIT— IRVING  R..  of  Montreal,  Que.  Born  at  Montreal,  Nov.  12th.  1891; 
Educ,  B,Sc.  McGill  Univ.  1913;  2  summers  on  telegraph  and  telephone  pole  line 
constrn.  etc.,  with  C.P.R.;  1  summer  elect'l  repair  shop:  2  years  2  mos,,  testinç  and 
manufacture  of  elect'l  apparatus.  Canadian  Westinghouse  Co.  Ltd..  Hamilton. 
One  year  in  charge  of  the  transformer  and  high  tension;  Six  years  with  the  Canadian 
Explosives  Ltd-  in  charge  of  all  elect'l  design  and  layout  for  all  plants,  including 
power  house  design,  also  chief  asst.  in  the  mech.  design  of  power  houses,  heating, 
ventilating  systems  and  refrigeration  layouts.  At  present  in  charge  of  the  light, 
heat  and  power  dept.  of  the  above  company,  in  connection  with  all  plants. 

References:  J.  T.  Farmer.  A.  B.  McEwen,  J.  W.  McMahon.  I.  J.  Tait,  C.  Thom- 
son, J.  M.  Robertson.  J.  B.  Woodyatt. 

THEUERKAUF— ALEXANDER  PAUL,  of  Sydney,  N.S.  Born  at  Solinger 
(Rheinland),  Germany,  Oct.  Slst,  1881;  Educ,  B.A..  Royal  School  of  Technology. 
Dusseldorf,  Germany;  Member.  Nova  Scotia  Mining  Society;  Shop  practice  prior 
to  1899  in  Germany;  1899-1901.  mech.  dftsman..  S.  V.  Hubcr  &  Co..  Pittsburgh.  Pa.; 
mech.  dftsman.  designer,  checker  and  squad  leader.  Dominion  Iron  &  Steel  Co.. 
Sydney.  N.S.;  1909-10,  designer  with  Dominion  Coal  Co.;  1910-11.  designer  and  squad 
leader,  Canada  Foundr^■  Co.,  Toronto,  Ont.;  1911  to  date,  squad  leader,  chief  dftsman. 
tech.  engr.  and  asst.  cliief  engr..  Dominion  Iron  &  Steel  Co.  Ltd..  Sydney.  N.S. 

References:  A.  W.  McMaster,  C.  M.  Odell.  D.  Morrison.  G.  D.  Macdougall, 
H.  Longley,  D.  H.  McDougall. 


TONGE— EDWARD  CLOUGH.  of  Sydney,  N.S.  Born  at  West  Loughton. 
Nr.  Bolton.  England.  Sept.  4th.  1894;  Educ,  B.Sc.  (Tech.).  Univ.  of  Manchester. 
England,  1915.  City  and  Guilds  of  lyondon  Institute's  exams. — 1915 — gaa  engr'g., 
alkali  manufacture,  1919.  coke  and  by-products  manufacture;  1915-16,  asst.  on  Bezol 
plant  (with  Messrs.  Simon  Carves  Ltd.)  in  operation  at  Hemsworth  Colliery;  1916-19 
with  Royal  Engrs.;  1919  (May-Aug.).  research  work.  Simon  Car\'e8  Ltd.,  and  subse- 
quently operating  gas  producer  in  connection  with  coking  experiments  at  Middleton 
Colliery,  Nr.  Leeds.  England;  1919-20,  asst.  on  heating  stan  of  battery,  coke  oven 
dept.,  and  June  1920  to  date,  testing  engr.  in  same  dept.  Dominion  Iron  &  Steel 
Co.,   Sydney,  N.S. 

References:  K.  0.  Cameron,  A.  W.  McMaster,  C.  M.  Odoll,  H.  Longley,  D.  F. 
Maclsaac 

WHEATLEY— EDWARD  AUGUSTUS,  of  Vancouver.  B.C.  Born  at  Lowestoff . 
England,  Aug.  22nd.  1885;  Educ,  2  years  night  school.  City  &  Guilds  Tech.  Coll., 
London,  England,  at  same  time  ap'ticed  to  S.  J.  Johnson  &  Co.  Ltd.,  Engineers, 
Stratford,  E.  London;  for  five  years,  1901-05;  2nd  engr's.  cert..  Alta.,  1920.  2nd 
engr's.  cert.,  B.C.,  1921.  Member-;— Assn.  Prof.  Engrs.  of  Prov.  of  B.C.;  1905-08,  engr. 
to  Sir  Hiram  Maxim  and  the  Electric  Light  &  Mtce.  Co.,  office  and  works  management; 
1909-11,  rly.  sur\'eying  and  operating  rock  crusher  plant  with  C.P.R.  in  B.C.;  1911, 
2nd  engr.,  Edmonton  Brick  Co.  Ltd.;  1911-14,  engr.  and  supt.,  Alsip  Brick  Co., 
Edmonton,  Alta.;  1914-18.  overseas.  Capt.,  Royal  Engrs.,  Awarded  M.C.  and  Bar: 
1919-20,  hospital;  At  present  Registrar  and  Sec.-Treas.,  Assn.  of  Prof.  Engrs.  of 
Prov.  of  B.C. 

References:  W.  G.  Swan,  W.  Anderson,  J.  Muirhead,  W.  R.  Bonnycastle,  J.  N. 
Anderson,  E.  G.  Matheson. 


FOR   TRANSFER    FROM    THE    CLASS   OF   ASSOCIATE    MEMBER 
TO  THAT  OF   MEMBER 

FINNIE — OSWALD  STERLING,  of  Ottawa,  Ont.  Born  at  Arnprior.  Ont.. 
April  28th,  1876;  Educ.  B.Sc.  McGill  Univ..  1897;  D.L.S.  and  cert,  mine  8ur\'eyor 
(by  exam.);  1893-94  (summers),  on  constrn..  Ottawa,  Arnprior  &  Parry  Sound  R.R.; 
1898-1909,  in  Dawson.  Y.T.  with  the  govt,  on  mining  work  of  various  kinds  including 
mine  sur\'eying.  etc..  and  later  as  mining  recorder  and  asst.  gold  commr.  of  the  Dawson 
District;  Since  1909.  inspecting  engr.,  M.L.  &  Y.  Branch,  Dept.  of  the  Interior,  and 
at  present  inspecting  engr.  of  mines  and  acting  secretary  Northwest  Territories. 

References:  J.  B.  Challies,  J.  B.  McRae,  G.  B.  Dodge.  J.  D.  Craig,  M.  F.  Coch- 
rane. T.  H.  G.  Clunn. 

KEITH— FRASER  SANDERSON,  of  Montreal,  Que.  Born  at  Smith's  Falls. 
Ont..  June  8th.  1878;  Educ,  B.Sc  (Honours),  McGill  University.  1903;  1900-03 
(summers),  maeh.  shop,  electric  power  plant,  surveying  and  test,  dept.,  Can.  General 
Electric  Co.;  Session  1903-04,  senior  demonstrator,  dept.  of  elect'l.  engr'g..  McGill 
ITniv.;  190i-05-0f),  managing  editor,  Canadian  Machinery;  1907,  editor  and  partner. 
Canadian  Manufacturer;  1908-14.  at  Vancouver,  concrete  engr'g.  and  constrn.. 
concrete  pipe  manufacture  and  business  interests;  1915.  eastern  manager,  technical 
papers.  MacLean  Publishing  Company;  1916,  managing  editor.  Construction,  Toronto; 
1917  to  date,  Secretary,  The  Engineering  Inslihite  of  Canada,  Montreal,  Que. 

References:  J.  M.  R.  Fairbairn.  R.  W.  Leonard.  W.  J.  Francis.  C.  H.  Mitchell, 
W.  G.  Chace,  W.  P.  Wilgar.  G.  G.  Gale.  H.  M.  MacKay. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

MacGREGOR— ARTHUR  EMERSON,  of  Toronto.  Ont.  Born  at  Toronto. 
Feb.  2nd  1886;  Educ,  B.A.Sc.  Univ.  of  Toronto.  1912;  1905-07.  survey  and  constrn. 
of  Toronto  &  Niagara  Power  Co. 's  transmission  line;  1909,  transitman  on  Indian 
Reserve  surveys  on  Albany  River;  1910-11.  topog'r.  (plane  table)  on  C.P.R.  Irrig. 
Dept.  surveys  and  constrn.,  North  of  Bassano.  Alta.;  1912-15,  res.  engr.  in  charge  of 
storm  sewer  constrn..  City  of  London,  under  Chipman  &  Power;  1915-19,  overseas. 
Capt.,  3rd  Can.  Res.  Bn.;  1919,  asst.  central  district  (Ontario)  supt.,  and  at  present 
engr'g.  officer  for  Central  Ontario,  D.S.C.R.,  Toronto. 

References:  W.  Chipman,  G.  H.  Power.  P.  Gillespie,  C.  R.  Young,  J.  M.  Gibson, 
A.  H.  Greenlees.  G.  C.  Hoshal,  H.  T.  Routly. 

SMYTH— CHARLES  McDOWALL.  of  Sydney.  N.S.  Born  at  Woking.  Surrey. 
England,  April  24th.  1890;  Educ,  Senior  Diploma  and  Silver  Medal,  London  (England) 
Polytechnic  (Elect'l.  engr'g.).  1906-09;  Reg'd.  Prof.  Engr.  of  the  Prov.  of  N.S.;  1910-13. 
electrician  Dominion  Steel  Corpn.,  Sydney;  1914,  electr'n..  Dominion  Coal  Company; 
1915,  night  foreman,  shell  mfg.  plant.  Starr  Mfg.  Co..  Halifax,  N.S.;  1915-19,  overseas, 
Lieut.,  Can.  Engrs.;  1919  (Apr.-July),  instructor  of  garage  mechanics,  S.C.R.D., 
Halifax,  N.S.;  1919-21.  foreman  in  line  dept.  and  asst.  to  supt.  of  Light  &  Power, 
N.S.  Tramways  &  Power  Co.,  Halifax;  Feb.  1921  to  date,  supt.  of  light  &  power 
dept..  Cape  Breton  Electric  Company  Limited,  Sydney. 

References:  I.  P.  MacNab,  P.  A.  Freeman,  J.  B.  Hayes.  P.  D.  Mosher,  O.  S.  Cox, 
R.  R.  Murray. 

SNIDER— ARTHUR  MELVILLE,  of  Sherbrooke,  Que.  Born  at  Waterloo. 
Ont..  June  30th,  1895;  B.A.Sc.  (Honours).  Univ.  of  Toronto.  1917;  1917,  dftsman.. 
Waterloo  Mfg.  Co.;  1917-18,  routing  and  schedule  engr.,  Canadian  Inçersoll  Rand 
Co.;  1918-21.  production  engr.  in  charge  of  all  production  work  of  Canadian  Ingersoll 
Rand  Co..  1918-20,  Rand  Plant,  1920-21,  .Jenckes  Plant. 

References:  H.  V.  Haight,  A.  F.  Hanly,  S.  R.  Newton.  L.  M.  Arkley.  H.  C. 
Nourae,  J.  J.  Traill.  S.  R.  Turner.  J.  B.  Stirling. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

LINDSAY— GUY  ADAMSON.  of  Ottawa,  Ont.  Born  at  Brandon.  Man,, 
Feb.  7th,  1894;  Educ.  B.Sc,  McGill  Univ.,  1910;  Summer  1910-11.  with  C.P.R.; 
1912-13,  tramsitm^n.  C.P.R,;  1917-18.  Can.  Rly.  Troops,  France:  1919.  instr'man. 
C.P.R.;  1920-21.  asst,  engr.  dept.  of  rlys.  aind  canals;  Feb.  1921  to  date,  hydraulic 
engr..  St.  LawTence  River  Improvement  Investigation,  dept.  of  rlys.  and  canals, 
Ottawa. 

References:  D.  W.  McLachlan.  W.  A.  Bowden,  C.  B.  Daubney,  H.  M.  MacKay. 
E.  Brown,  J.  C.  Holden.  P.  E.  Palmei',  J.  B.  McAndrew. 

MacDONALD— LESLIE  STEWART,  of  Hamilton.  Ont.  Born  at  Peters 
Road.P.E.I.,  July  12th.  1891;  Educ,  B.Sc.  Univ.  of  Alta..  1915.  D.L.S.  1920;  1909-11 
the  International  Coal  &  Coke  Co..  Coleman.  Alta.  and  DriscoU  &  Knight.  Edmonton, 
Alta.;  1912-13-14,  (summers),  asst,  to  DriscoU  &  Knight,  in  charge  of  parties  on 
gen.  sur\'ey  work  in  Alta.:  1915-19.  overseas.  Lieut.,  R.A.F.;  1915  and  1919  (summers), 
asst.  on  Dominion  Land  Surveys;  At  present,  dftsman,,  Hamilton  Bridge  Works 
Co.  Ltd.,  Hamilton. 

References;  C.  A.  Robb,  J.  L.  Busfieid,  J.  A.  McFarlane,  J.  G.  Campbell. 
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Volume  IV  MONTREAL,  AUGUST  1921  Number  8 

What  about  Western  Coal? 

The  problem  of  extending  the  sales  territory  for  western  coal  with  suggested  solutions. 

R.  de  L.  French,  M.E.I.C. 
Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  11th,  1921. 

At  the  very  beginning  of  this  paper  the    writer  velopment  of  an  over-seas  trade,  particularly  with  the 

wishes  to  make  it  perfectly  clear  that  he  is  not  a  min-  Far  East.    Moreover,  only  one  or  two  of  the  British 

ing    man,  and    that  his    first-hand  acquaintance  with  Columbia  coal  fields  are  so  located  as  to  permit  of  the 

Western  mining  conditions  is  limited  to  a  slight  know-  economical    shipment    of    coal  from   them  to  the  rest 

ledge  of   methods  used  in  the  Souris  field  of  Saskat-  of    the    Dominion. 

chewan.  All  the  statements  made  and  figures  quoted  This    meeting    (Western    Professional   Meeting)    is 

are  taken  from  sources  available  to  anyone,  and  the  primarily  interested  in  Alberta  and  Saskatchewan,  and 

conclusions  drawn  from  them  are  believed  to  be  only  in  the  possibilities  of  exploitation  offered  by  the  vast 

such  as  might  be  arrived  at  by  anyone  after  some  study  coal  resources  of  these  two  provinces.     Very  few  people 

of  the  data  on  which  they  are  based.    As  the  1920  realize  the  great  extent  and  value  of  the  fields.    Figures 

figures  are  not  yet  available,  those  for  1919  have  been  are   of  little    use   in   this  connection    as  they    are   so 

used,    although    it    is  realized  that  they  do  not  accu-  immense  as  to  be  quite  without  meaning.     However, 

rately  represent  present  conditions.     However,  the  pnn-  every  Western    Canadian    can  visualize  the  standard 

ciples  involved  are  the  same  in  any  case.  township,  six  miles  square.    All  Canada's  coal  would 

There  is  no  need  to  discuss  nere  the  general  ques-  cover  such  an  area  to  a  depth  of  about  five  and  three- 

tion  of  Canada  s  coal  supply  and  Its  proper  utilization,  quarters   miles.    Alberta's   share   would   be   a   slice   of 

although  the  whole  matter  is  one  of  the  very  greatest  this  block  five  miles  thick,  while  Saskatchewan  would 

importance.    Further,    it    is   not    necessary    to   devote  have  to  be  content  with  a  mere  shaving,  only  two-fifths 

much  space  to  British  Columbia,   since  this  pro\^nce  of  a  mile  thick, 
will  no  doubt  ultimately  require  all  her  own  coal  for 

industrial   and   domestic   purposes,    for   bunkering   and  Industrial  Expansion  in  the  Prairie  Provinces 
for  export,  since  she  has  been  more  liberally  dealt  with 

in  the  matter  of  raw  materials  than  the  plains  area  There  are  those  who  predict  for  the   Prairie  Pro- 
further  east,  and  is  strategically  situated  for  the  de-  vinces  a  brilliant   industrial    future.    Such  persons  are 
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perhaps  more  inspired  by  their  desires  than  by  their 
convictions.  Industrial  progress  in  this  quarter  will 
undoubtedly  continue,  and  we  trust  that  it  will  increase 
with  the  passage  of  time,  but  it  seems  probable  that 
the  development  is  likely  to  be  local  in  nature,  or  largely 
based  upon  the  use  of  agricultural  products  as  raw  mater- 
ials, and  hence  limited  in  scope.  It  is  unlikely  that  the 
territory  between  Winnipeg  and  the  Rockies  will 
ever  possess  industries  commensurate  with  the  ability 
of  its  coal  resources  to  support  them.  If  this  view  is 
correct,  Alberta  and  Saskatchewan  will  always  be  ex- 
porters of  coal  to  other  provinces,  and,  correct  or  not,  they 
will  be  exporters  for  many  years  to  come.  It  behooves 
us,  then,  to  hold  the  markets  which  our  coal  has  gained, 
and  to  provide  others  for  it  as  well. 


Coal  Production 

IN 

Western  Provinces  amd  in  all  Canada, 
1875-1920. 

Figure  1 

Since  1914,  Alberta  and  Saskatchewan  coal  has 
travelled  further  east  than  was  previously  the  case,  and 
the  production  has  increased  correspondingly.  (See 
Figure  1)  This  increase  in  production^  and  use  has 
been  due  more  to  the  misfortunes  of  the  American  miners 
of  steam  coal  than  to  any  concerted  effort  on  the  part 
of  the  Western  producers.  With  the  abolition  of  war- 
time restrictions  and  the  return  of  something,  approach- 


ing pre-war  conditions,  we  may  expect  a  determined 
effort  on  the  part  of  American  coal  to  regain  such  of 
the  market  as  it  has  lost  for  the  time  being.  To  offset 
this  campaign,  Alberta  and  Saskatchewan  operators 
must  make  up  their  minds  to  expend  a  considerable 
svmi  in  advertising  and  other  promotion  work.  Indeed, 
something  along  this  line  is  already  being  done. 

Thermal  Value  of  Prairie  Coal 

Unfortunately,  the  bulk  of  the  coal  in  the  Prairie 
Provinces  is  of  poorer  quality  than  is  the  imported  coal 
■ftdth  which  it  competes,  being  very  largely  lignite  or 
lignitic.  Moreover,  the  reserves  of  the  better  bitumi- 
nous coals  are  hardly  touched  as  yet.  Both  of  these 
points  are  plainly  brought  out  by  the  diagram  of  Figure 
2.  There  are  no  Western  coals  which  can  compete 
in  quality  with  American  anthracite,  but  if  the  efforts 
of  the  Lignite  Utilization  Board  are  crowned  with  success, 
carbonized  lignite  briquettes  may  sometime  figure  as 
competitors. 


Tbfal  resource^  dher  provinces.  -  -  -  '     "  ~5emi-anihracàe,  all  in  B.C. 

Classification  of  Canada's 
Coal  Reserves. 

Coal  in  seams  I  fi.  thick  or  more,  and  4. 000  H  or  less  deep 
shortn  fhus:- _[  | 

Coal  in  seams  1  il.  Ihick  or  more,  and  belneen  4  000  II  and 
6.000  fl  deep  shortn   *hus:-. \^/////////////^/A 

Figure  2 

The  average  thermal  value  of  Alberta  coal  is  about 
11,000  B.T.U.  per  pound,  actual  analyses  showing  values 
ranging  from  13,250  down  to  8,000  B.T.U.  per  pound. 
Imported  American  steam  coal  will  usually  run  about 
13,000  B.T.U.  to  the  pound.  Thus  it  requires  about  1.2 
tons  of  average  Alberta  coal  to  equal  one  ton  of  Ame- 
rican steam  coal  in  heating  value.    All  Saskatchewan 
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Coals  arc  poor,  p(X)rer  than  the  worst  from  Alberta, 
and,  in  their  raw  state,  can  never  compete  with  the 
imported  product  on  tlie  basis  of  heatinj,'  value  alone. 
Of  course,  a  low-^rade  coal  at  a  low  price  may  be 
more  economical  than  a  better  one  for  more  money. 
Since  Western  producers  must  of  necessity  sell  low-Rrade 
coal  in  the  main,  they  will  have  to  sell  it  cheaply  or  not 
at  all.  Now  the  cost  of  a  ton  of  coal  is  made  up  of  two 
major  items  the  cost  of  production  and  the  freipht  from 
the  mine  to  the  point  of  consumption.  Control  of  the 
cost  of  production  falls  almost  entirely  within  the  province 
of  nv.ne  operator,  while  freight  rates  are  matters  over 
which  he  has  little  or  no  control,  but  which  are  somewhat 
susceptible  to  the  pressure  of  public  opinion. 

Production  Features 

Production  conditions  in  Alberta  and  Saskatchewan 
are  not  all  that  might  be  desired,  although  they  are 
perhaps  as  good  as  the  average  in  other  fields.  Compar- 
isons are  difficult,  and  not  always  fair,  as  conditions 
in  any  two  districts  are  quite  dissimilar,  yet  perhaps 
a  short  discussion  may  indicate  some  directions  in  which 
changes    for    the   better    might   be    made. 

The  principal  criticism  which  might  be  levelled  at 
Western  conditions  is  that  there  are  too  many  small  mines, 
which  usually  means  too  high  overhead  charges,  wasteful 
production  and  uneconomical  operation.  The  curves 
of  Figure  3  give  some  indication  of  the  state  of  affairs 
in  the  West  in  this  regard  as  compared  with  those  in 
Nova  Scotia,   Pennsylvania,   Ohio  and   West  Virginia, 
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fields  which  are  generally  considered  to  be  well  and 
economically  exploited.  The  comparatively  small  size 
of  Alberta-Saskatchewan  mines  is  quite  apparent. 

The  larger  Western  mines  appear  to  be  well  equipped 
with  labour-saving  machinery,  and  the  class  of  man 
employed  as  a  miner  apf)ears  to  be  equal  in  most  respects 
to  that  similarly  employed  elsewhere.  These  facts 
are  well  illustrated  by  the  fact  that  the  average  produc- 
tion per  man  in  Alberta  was  660  tons,  as  against  450  tons 
in  Nova  Scotia,  990  tons  "in  Pennsylvania,  1,100  tons 
in  Ohio  and  1,000  tons  in  West  Virginia. 

The  continuity  of  production  is  not  so  high  in  the 
West  as  one  could  wish.  The  average  number  of  days 
worked  in  Alberta-Saskatchewan  in  1919  was  only  203, 
as  compared  with  227  in  Nova  Scotia.  Similar  figures 
are  not  available  to  the  writer  for  the  American  fields. 

J.  T.  Stirling,  Chief  Inspector  of  Mines  of  the  Province 
of  Alberta,  estimates  that  about  27%  of  the  coal  in  the 
seam  has  been  left  in  the  mine  without  any  chance  of 
recovery  during  the  past  fifteen  years.  A  considerable 
proportion  of  the  coal  raised  is  not  marketable,  this 
figure  standing  at  just  under  7%  for  29  mines  reporting 
in  1919.  Thus  there  is  a  total  loss  of  approximately 
32%  between  the  seam  and  the  car. 

The  Cartel 

As  a  step  toward  improving  production  conditions 
in  the  West,  the  wTiter  ventures  to  suggest  the  formation 
of  a  cartel,  that  favorite  device  of  the  pre-war  German 
industrialist.  Even  the  most  rabid  anti-Teuton  must 
admit  that  the  German  cartels  had  many  good  points 
which,  if  grafted  upon  more  or  less  hit-or-miss  organiza- 
tion, could  not  but  better  it. 

Such  an  association  of  producers  could  do  a  good 
deal  to  make  for  a  better  atmosphere  in  the  industry'. 
It  could  :- 

1.  Do  away  with  much  useless  and  injurious  com- 
petition, and  wage  a  vigorous  promotion  campaign. 

2.  Control  sales  in  such  a  way  that  no  consumer 
would  receive  coal  vmfitted  to  his  uses,  and 
so  that  only  high-grade  coal  would  be  sold  for  dis- 
tant consimiption,  since  the  higher  the  quality  the 
lower  the  freight  rate  per  imit  of  heating  value. 

3.  Shut  down  the  small  and  poor  mines,  and  arrange 
to  compensate  their  owners  in  some  equitable  manner. 

4.  Devote  time,  energy  and  funds  to  the  problems 
of  raising  the  greatest  possible  quantity  of  coal  from  the 
seam,  and  of  reducing  outside  loss  to  the  minimum; 
also  endeavor  to  find  uses  and  a  market  for  coal  at 
present  wasted. 

5.  Investigate  the  practicability  of  storing  coal 
near  large  centres  of  consumption,  so  that  production 
might  be  made  more  uniform  and  hence  efficient. 

6.  Afford  to  improve  the  housing,  sanitary,  social, 
and  educational  conditions  under  which  the  miners 
are  forced  to  live,  and  which  are  acknowledged  to  be 
now  very  faulty  at  some  mines. 

7.  Buy  in  large  quantities  for  all  its  members,and 
thus  secure  the  lowest  prices  for  supplies. 

8.  Exert  a  greater  influence  in  the  discussion  and 
settlement  of  questions  affecting  the  coal  mining 
industry  as  a  whole. 
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Of  course,  a  great  deal  of  thought  would  be  required 
to  work  out  a  scheme  of  organization  acceptable  to  all 
parties.  At  first  sight,  the  large  operators  would  probably 
be  opposed  to  any  such  association,  but  it  is  believed 
that  the  far-sighted  ones  would  soon  be  brought  to  realize 
the  advantages  of  this  proposal. 


Transportation 

Turning  now  to  the  effect  of  transportation  costs 
upon  the  price  of  coal,  we  find  the  situation  somewhat 
as  shown  in  Figure  4.  All  territory  west  of  that  portion 
of  the  map  marked  "Competitive  Area"  is  now  supplied 


Figure  4 
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Two  difficulties  to  be  overcome  would  be  those  of 
financing  and  of  guaranteeing  that  the  cartel  should  not 
be  used  as  a  vehicle  for  profiteering.  The  first  would  not, 
perhaps,  offer  so  much  difficulty  as  seems  likely  at  first 
sight.  Both  Dominion  and  Provincial  Governments 
shotdd  be  represented  upon  the  directorate  of  such  an  orga- 
nization, and  might  be  induced  to  lend  their  financial 
support  as  well,  by  standing  behind  its  securities,  since 
they  have  already  backed  more  visionary  projects  than 
this.  A  well-planned  and  conservatively  managed  cartel 
could  also  probably  secure  strong  support  from  existing 
financial  institutions. 

As  a  preventive  of  profiteering,  the  consumer  should 
be  entitled  to  representation  in  some  form  on  the  governing 
body,  as  should  the  labour  element.  As  a  still  further  guar- 
antee of  fair  prices,  it  might  be  arranged  that  at  stated 
intervals,  -  say  each  quarter  -  the  cartel  should  set  its 
prices  for  the  ensuing  period  in  open  hearing.  Should 
these  prices  appear  unreasonable,  any  aggrieved  party  might 
have  the  right  of  appeal  to  a  court  of  competent  jurisdic- 
tion for  a  review  of  the  evidence  upon  which  the  prices 
were  based.  Such  a  right  of  appeal,  however,  should  not 
lie  without  the  filing  of  an  indemnity  bond  for  a  fairly 
large  amount,  which  would  tend  to  discourage  price  disputes 
of  trifling  importance. 

Presumably  the  sketchy  outline  of  a  cartel  presented 
above  will  Ise  subject  to  severe  criticism,  but,  in  its  main 
features  it  is  thought  to  be  quite  workable,  and  that  in  the 
end  it  would  save  the  producer,  and  therefore  the  consumer, 
a  considerable  part  of  his  present  and  future  coal  bill. 
Furthermore,  it  could  offer  active  and  powerful  compe- 
tition to  the  well-organized  American  coal  interests  and 
their  Canadian  subsidiaries,  thus  securing  a  wider  use 
of  our  own  coal,  which  is  an  end  devoutly  to  be  wished. 
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from  AUierla-Saskalchewaii,  principally  from  the  former 
while  all  territory  to  the  east  as  far  as  Montreal  is  dejx'n- 
(leiit  uiMMi  coal  troni  the  I'liiled  Stales. 

One  factor  in  the  location  of  lliis  competitive  area 
is  tile  iVi'iKht  rate.  Others  are  the  comparative  cjualily 
and  availal)ility  of  Canadian  and  American  coals.  A 
study  of  109  heiuhl  tariffs  on  coal,  now  in  effect  in  the 
West,  indicates  tluil  they  may  be  fairly  represented  by 
the  curves  of  Figure  5.  As  has  already  been  staled,  Ame- 
rican steam  coal  usually  runs  alxnil  13,(XX)  H.T.I '.to  the 
pound.  The  centre  of  i^roduction  in  Altx*rla  for  1919  was 
as  indicated  by  the  star  on  the  map  of  Figure  4.  Taking 
Alberta  coal  at  $3.70  per  short  ton  at  this  lîoint,  and  Ameri- 
can steam  coal  at  $7.50  per  short  ton  f.  o.  b.  Fort 
William,  and  using  the  other  data  as  stated,  it  is  easy  to 
work  out  the  location  of  the  various  "contact  lines"  for 
Alberta  coals  of  different  heating  values.  These  lines  have 
been  plotted  on  Figure  4,  and  clearly  show  the  advantage 
of  shipping  the  higher  grades  of  coal. 

Applying  the  same  reasoning  to  the  Souris  coals  of 
Saskatchewan,  having  an  average  B.T.lI.content  of  7.000 
per  pound  and  sold  at  an  average  price  of  $2.20  per  ton 
at  the  mine  during  1919,  we  find  the  "contact  line" 
practically  coincides  with  that  of  12,000  B.T.U.  Alberta 
coal. 

It  is,  of  course,  very  desirable  that  these  "contact 
lines"  should  be  pushed  as  far  east  as  possible.  Various 
methods  of  accomplishing  this  end  will  at  once  suggest 
themselves.  The  most  obvious  is  the  lowering  of  the 
freight  rate.  It  is  doubtful  if  much  can  be  expected 
along  this  line,  except  as  the  rate  decreases  naturally,due 
to  lower  costs  of  carrying  on  the  business  of  the  railways. 

Suggestions  to  Lower  Cost  of  Transportation 

C.  V.  Corless,  President  of  the  Canadian  Institute 
of  Mining  and  Metallurgy,  has  proposed  that  special 
railway  equipment  should  be  provided  so  that  solid  trains 
of  Western  coal    might  be  made  up   at  the  mines  for 


shipment  to  liastern  points,  particularly  to  those  in 
OTitario.  According  to  his  estimates,  which  are  admit- 
tedly rough,  it  would  thus  bo  ix>ssible  to  compete  with 
lheimi)orted  steam  coal. 

Another  scheme  is  that  of  getting  the  railways  to 
grant  materially  lower  rates  than  the  standard  for  all 
coal  shipped  during  the  period  of  minimum  east  bcjund 
freight  traffic,  during  the  spring  and  summer  months. 
This  would  require  that  the  mines  should  be  equipped 
to  store  a  large  quantity  of  coal  during  the  rest  of  the 
\ear,  or  that  they  should  operate  at  maximum  capacity 
during  the  spring  and  summer,  and  at  a  much  lower 
rate  at  other  times.  Of  course,  the  first  method  is 
preferable. 

The  practicability  of  utilizing  some  of  the  Western 
rivers,  notably  the  Saskatchewan  and  its  tributaries, for 
transporting  coal  by  barge  has  never  been  thoroughly 
investigated,  as  far  as  the  writer  is  aware,  but  the  scheme 
would  not  appear  to  be  very  attractive.  For  one  thing, 
although  some  of  these  rivers  tap  the  coal  fields  and  are 
navigable  for  at  least  part  of  the  open  season  in  each  year, 
they  would  not  deliver  their  burdens  at  the  points  where 
coal  is  most  needed.  In  any  event  the  open  season  is 
short  and  experience  with  shallow  river  navigation  else- 
where in  America  does  not  lead  one  to  believe  that  it 
would  be  particularly  successful  from  an  economic  point  of 
view  in  Canada. 

Doubtless  other  possible  methods  of  lowering  the 
cost  of  long-distance  transportation  of  coal  will  be  put 
forward  from  time  to  time,  and  ultimately  a  feasible 
one  will  be  found.  In  the  meantime,  the  fuel  situation  in 
Canada  is  attracting  widespread  attention  from  the 
general  public  as  well  as  from  Government,  scientific, 
engineering  and  industrial  bodies,  which  fact  is  a  fairly 
good  guarantee  that  it  will  finally  be  settled  in  some 
manner  satisfactory  to  the  country  at  large.  I  f  this  paper 
shall  have  uncovered  a  single  new  view  point  of  the 
problem  as  connected  with  the  Western  fields,  it  will  have 
amply  served  its  purpose. 


Water  Powers  of  the  Prairie  Provinces 

Resources,   administration  and  market. 

C.  H.  AUwood.  A.M.E.I.C. 


Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  11th,  1921. 


To  Canada  belongs  the  honour  of  being  the  first  to 
generate  water  powers  for  high-tension  transmission  in 
the  British  Empire,  a  small  power  of  1200  h,p.  having 
been  developed  on  the  Batiscan  river  and  transmitted  at 
1100  volts  to  Three  Rivers,  Quebec,  in  1895.  Canada's 
progress  from  1200  to  about  1,700,000  h.p.  now  developed 
for  public  utility  purposes  in  25  years  is  one  that  any 
country  or  generation  might  view  with  pride,  but  great  as 
this  achievement  is,  it  is  only  a  part  of  a  greater 
achievement,  namely,  the  development  of  public  utility 
services  that  has  enabled  this  power  to  be  usefully 
employed. 


This  development  of  water  power  comprises  upwards 
of  90  per  cent  of  the  whole  development  of  power  for 
public  utility  purposes  but  it  does  not  include  power 
developed  for  direct  use  in  various  industries.  The  total 
water  turbine  installation  in  Canada  amounts  to  2,418,000 
h.p.  and  when  power  stations  now  built  or  building  are 
developed  to  full  capacity  this  total  will  reach 
3,400,000  h.p. 

During  the  first  ten  years  progress  was  gradual, 
hydro-electric  engineers  as  such  did  not  exist  and  the 
earlier  water  power  stations  were  the  joint  product  of  civil. 
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mechanical  and  electrical  engineers,  each  bringing  his  par- 
ticular knowledge  to  bear  on  the  problem.  Montreal 
began  to  receive  power  from  Lachine  in  1898.  Vancouver 
commenced  its  hydro-electric  career  in  1903;  Winnipeg 
two  or  three  years  later,  while  the  utilization  of  Niagara 
Falls  on  the  Canadian  side  dates  from  1905.  From  this 
date  progress  has  been  steady  and  hydro-electric  engineers 
capable  of  designing  and  constructing  power  units  of 
50,000  h.p.  or  upwards  are  now  available. 

Before  the  advent  of  electricity  as  an  ally  of  water 
power  the  development  of  energy  at  water  falls  for  saw 
and  other  mills  had  attained  considerable  importance  and 
a  number  of  valuable  sites  were  sold  outright,  principally 
to  the  lumber  interests,  some  of  these  in  the  older  portions 
of  the  Dominion  still  remain  undeveloped.  With  the 
enlarged  scope  of  "white  coal"  its  value  as  a  national 
asset  began  to  be  recognized  and  the  various  governments, 
Federal  and  Provincial,  realized  that  the  sale  of  lands 
dominating  power  sites  for  their  bare  agricultural  value 
could  no  longer  be  considered.  For  a  while  sites  were 
sold  by  auction  or  at  a  valuation,  but  before  long  the  policy 
of  leasing  sites  was  adopted  and  is  at  present  followed 
in  every  jurisdiction  throughout  Canada. 

Coal  in  Canada 

In  the  early  days  when  the  population  was  small, 
Canada  was  able  to  supply  the  small  needs  for  fuel  and 
power  by  utilizing  wood  and  importing  a  small  amount 
of  coal,  but  with  the  dissipation  of  the  local  supply  of 
timber,  the  growth  of  population  and  the  springing  up 
of  industrial  undertakings,  power  and  fuel  had  to  be 
otherwise  provided.  The  severity  of  the  winter  climate 
throughout  a  great  section  of  the  country  and  the  exten- 
sive system  of  railways  provide  a  large  and  growing 
demand  for  coal.  Unfortunately,  however,  coal  is  only 
found  in  large  quantities  in  Nova  Scotia  and  New  Bruns- 
wick in  the  East  and  Alberta  and  British  Columbia  in 
the  West,  so  that  for  upwards  of  2,000  miles  across 
Canada  practically  no  coal  is  found.  This  area  someti- 
mes spoken  of  as  the  "acute  fuel  area"comprises  the  provin- 
ces of  Quebec,  Ontario,  Manitoba  and  Saskatchewan, 
where  are  situated  the  main  industries  and  the  bulk  of 
the  population  of  the  country.  Dependence  upon  the 
United  States  for  coal  supply  in  the  "acute  fuel  area" 
not  only  constitutes  a  heavy  drain  on  the  finances  of  the 
Dominion  but  subjects  a  large  portion  of  its  population 
to  any  hardships  that  may  arise  owing  to  strikes  or  break- 
downs in  the  coal  industry  and  transportation  systems 
of  the  neighbouring  republic.  This  being  the  case  it  is 
only  to  be  expected  that  wherever  possible  water  would  be 
substituted  for  coal  as  a  source  of  power.  In  Central 
Canada  this  substitution  alone  has  enabled  the  national 
prosperity  to  be  maintained  while  in  the  remainder  of 
the  country  the  rising  costs  of  fuel  are  making  it  profitable 
to  develop  power  from  water  in  preference  to  coal. 

Alberta,  Saskatchewan  and  Manitoba,  constituting 
what  are  known  as  the  Prairie  Provinces  of  Canada,are 
particularly  fortunate  in  that  their  resources  include  vast 
fuel  reserves  as  well  as  important  water  powers.  If  the 
administration,  investigation  and  exploitation  of  two 
resources  are  properly  co-ordinated  there    need   be  no 


doubt  about  the  fuel  and  power  needs  of  the    three 
provinces  being  properly  met. 

In  Southern  and  Southwestern  Alberta  are  found 
vast  beds  of  anthracite,  bituminous  and  lignite  coal,  while 
extensive  lignite  areas  underlie  Southwestern  and  Southern 
Saskatchewan.  Other  lignite  areas  are  found  in  Southern 
Manitoba.  Natural  gas  and  oil  also  constitute  sources 
of  fuel  and  power,  particularly  in  Alberta,  the  full  extent 
of  which  cannot  as  yet  be  definitely  estimated. 

Water  Power  Resources  of  Prairie  Provinces 

While  the  Central-Southern  portion  of  the  Prairie 
Provinces  is  practically  without  water  power  resources, 
Eastern  Manitoba,  Western  Alberta  and  the  Northern 
areas  of  all  three  provinces  are  abundantly  supplied. 
In  Manitoba,  the  Winnipeg  river,  due  to  its  proximity 
to  Wnnipeg,  is  at  present  the  most  important  power  river 
in  the  province.  When  fully  regulated,  this  river  will 
have  a  capacity  of  500,000  h.p.  all  within  roughly  70 
miles  of  Winnipeg,  of  this  over  100,000  h.p.  is  already 
developed  and  transmitted  to  Winnipeg  and  district. 
Other  water  powers  amounting  to  nearly  2,800,000  h.p. 
are  to  be  found,  principally  on  the  Nelson,  Churchill 
and    Saskatchewan    rivers. 

The  total  power  possibilities  of  Manitoba  at  known 
sites  or  drops  as  estimated  is  3,200,000  h.p.  the  details 
of  which  are  summarized  in  table  No.  1. 


Table    No.     1, — Summary    of    Undeveloped    Water    Power    in 
Manitoba 


Horse  Power  at  80%  Efficiency 

Estimated 

Estimated 

Dependable 

River 

Minimum 

Maximum 

with 

Remaj-ks 

Develop. 

Develop. 

Storage 

Assiniboine 

686 

2,817 

Berens 

11,450 

18,570 

13,305 

Big  Black 

5,140 

8,339 

Bloodvein 

4,100 

6,660 

Bumtwood 

9,060 

27,185 

20,200 

Churchill 

325,500 

467,600 

Dauphin 

16,960 

19,540 

23,450 

Fairford 

2,635 

3,030 

3,640 

Grass 

5.130 

15,380 

Hayes 

7,600 

22.800 

Manigotagan 

780 

1,600 

2,900 

• 

Minnedosa 

113 

640 

Mossy 

280 

790 

1,000 

Nelson 

2,443,300 

3,948,000 

Pigeon 

24,880 

40,400 

28,000 

Poplar 

3,885 

6,285 

Red 

1,060 

4,400 

Saskatchewan 

58,600 

197,445 

147.276 

Shell 

20 

52 

Wanipigow' 

400 

1,100 

Waterhen 

5,680 

6,540 

7,840 

Winnipeg 

249,790 

435,000 

334,000 

Total 

3,177,049 

5,234.173 
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In  Saskatchewan  extensive  water  power  investiga- 
tions  have  been  made  alon^  the  Saskatchewan,  Churchill, 
Reindeer  and  Sturgeonweir  rivers  with  particular  reference 
to  the  Klin  Flon  mining  district.  These  investigations 
have  Ix'cn  sui>nlemented  by  reconnaissance  studies 
throughout  the  Province. 

The  Southern  portion  of  the  Province  does  not 
possess  water  power  resources  suitable  for  ready  engi- 
neering development  or  favourable  economic  exploita- 
tion. The  Central  and  Northern  portions,  however, 
are  well  supplied  with  great  water  power  reserves.  Among 
the  more  important  power  rivers  in  this  section  might 
be  listed  the  Churchill,  Reindeer  and  Black.  Numerous 
important  and  easily  developed  power  sites  are  available 
on  these  and  other  rivers  throughout  this  section  of 
Saskatchewan  and  development  only  awaits  existence  of 
a  market  demand  and  of  adequate  transportation 
facilities. 

The  total  possibilities  of  Saskatchewan  at  known 
sites  and  drops  is  some  570,000  h.p.  the  details  of  which  are 
summarized  in  table  No.    2. 

Table    No.    2, — Summary  of   Undeveloped    Water    Power    in 
Saskatchewan . 

This  represents  the  estimated  total  power  at  sites  concern- 
ing which  some  record  is  available. 


River 


I   Horse-power  at  80%  Efficiency. 
I  Estimated  !  Estimated  Dependable 
Minimum    Maximum         with 


Remarks 


Develop- 

Develop- 

Storage 

ment. 

ment. 

i 

Beaver 

785 

2,300 

Black 

72,550 

217,902 

Churchill 

311,150 

582.415 

Foster 

906 

2,728 

Geikie 

2,450 

7,359 

Madjatik 

575 

1,732 

Rapid 

5.927 

15,750 

Reindeer 

93,070 

106,560 

N5askatchewan 

3.439 

14,880 

Saskatchewan 

72,240 

350,750 

(1) 

(1) 

Stiirgeonweir 

5,660 

9,695 

34,800    With  storage 
and  Churchill 

diversion. 

Total 

568,761 

1,312,071 

Alberta  brings  us  once  again  to  a  coal  producing 
province,  but  this  has  not  prevented  the  development 
of  approximately  33,000  h.p.  principally  on  the  Bow 
river  to  supply  Calgary.  Detailed  power  and  storage 
investigations  have  been  made  in  Alberta  on  the  larger 
rivers  while  a  great  amotmt  of  data  relating  to  the  smaller 
streams  have  been  collected.  The  largest  resources  are 
to  be  foimd  in  the  Northern  part  of  the  Province,  for 
of  the  466,000  h.p.  credited  to  Alberta,  three-fifths  is 
estimated  as  existing  on  the  Slave,  Peace,  and  Athabaska 
rivers,  which  offer  excellent  opportimities  for  development 
as  soon  as  a  market  demand  develops  and  transportation 
facilities  become  available. 


As  stated  the  total  power  possibilities  of  Alberta  at 
known  sites  or  drops  is  estimated  at  466,000  h.p.,  the 
details  of  which  are  summarized  in  table  No.    3. 

Table  No.    3, — Summary    of    Undeveloped    Water    Power    in 
Alberta. 

This  represents  the  estimated  total  power  at  sites  concerning 
which  some  record  is  available. 


Horse  power  at  80% 

Efficiency. 

Estimated 

Estimated 

Dependable 

River 

mmimum 

maximum 

with 

Remarks 

develop- 

develop- 

Storage 

ment. 

ment. 

Athabaska 

97,795 

333,550 

(1) 

(1) 

Bow 

14,852 

37,319 

29,085  24  hour  power. 

Brazeau 

2,360 

7,150 

Cascade 

818 

1,090 

1.090 

Castle 

1.134 

4,370 

Clearwater 

3.925 

11,813 

Crowsnets 

276 

656 

Elbow 

3,400 

10.580 

8,640 

Oldman 

478 

1,820 

1,270 

Peace 

19,000 

63,500 

Red  Deer 

1,616 

10,130 

(2) 

(2) 

N.Saskatchewan 

4,700 

25,825 

10,800 

24  hour  power. 

Spray 

1,532 

3,443 

7,386 

Slave 

313,500 

599,000 

Snake  Indian 

680 

2,000 

(Stony) 

Sturgeon 

68 

200 

Total 

466,134 

1,114,446 

Table  No.  4, —  Summary  of  Developed  Water  Power  in  the 
Prairie  Provinces. 


Company 

Location 

Head 

Turbine  or 

River 

or 

of 

in 

water  wheel 

Owner 

Plant 

feet 

horse  power 
installed 

Bow 

Calgary  Power  Co. 

Kananaskis 

Falls 

68 

11,600 

Bow 

Calgary  Power  Co. 

Horseshoe 

Falls 

70 

20.000 

Bow 

Calgary  Water  Power 

Co. 

Calgary 

10 

780 

Bow 

Canadian  Pacific  Ry. 

Bassano 

30 

135 

Lakelxjuise 

Canadian  Pacific  Ry. 

Lake  Louise 

115 

300 

Creek 

Blindman 

Municipality  of  Lacombe 

Blackfalds 

24 

200 

Wirmipeg 

City  of  Winnip^ 

Point  du  Bois 

45 

67.100 

Winnipeg 

Winnipeg  Electric 

Pinawa 

Railway  Co. 

Channel 

40 

40.000 

Miimedosa 

Canada  Gas  & 

Near 

Electric  Corp. 

Brandon 

33 

900 

Minnedosa 

Minnedosa  Power  Co. 

Minnedosa 

20 
Total 

450 

141,465 
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Administration 

The  water  powers  of  the  Prairie  Provinces  are  admi- 
nistered under  regulations  pursuant  to  the  Dominion  water 
Power  Act,  1919.  These  regulations  provide  for  the 
eixploitation  of  the  water  power  resources  under  full 
Government  control  of  rates,  rentals,  etc.,  in  such  a  way 
as  will  ensure  the  power  needs  of  the  jH-ovinces  being  met 
to  the  best  advantage  in  the  public  interest.  The  object 
of  the  regulations  is  to  prevent  unwise  or  premature 
development  of  water  power  and  provide  for  the  perman- 
ent retention  in  the  Crown  of  the  ownership  and  control 
of  the  power  project.  Concessions  are  only  made  for 
limited  periods  to  bona  fide  applicants  capable  of  prose- 
cuting the  development  to  a  successful  issue. 

In  the  administration  of  the  water  power  resources, 
the  policy  of  the  department  is  in  brief:  to  encourage 
desirable  development  of  water  power  resources;  to  dis- 
courage and  prevent  the  initiation  and  development  of 
imeconomic  and  wasteful  projects;  to  ensure  that  each 
site  developed  shall  utilize  or  provide  for  the  future 
utilization  of  the  maximum  available  power;  to  ensure 
that  river  systems  are  developed  along  comprehensive 
lines  wherein  each  unit  is  a  component  link  in  a  system; 
to  ensure  adequate  storage  measures  in  the  interests  of 
all  powers  affected;  to  prevent  unnecessary  and  costly 
duplication  of  expenditures  on  the  part  of  competing  plants  ; 
to  protect  the  public  from  inadvisable  power  schemes  and 
ill  designed  plants  and  dams;  to  safeguard  the  public  from 
monopolistic  control  by  regulation  and  periodical  revision 
of  rates;  to  see  to  the  early  carrying  into  effect  of 
agreements  issued  by  the  department  for  the  develop- 
ment of  power;  to  compel  the  development  of  existing 
plants  to  their  limit  when  the  market  demands,  and  to 
the  fullest  conservation  of  the  power  resources  of  the  West. 

When  it  is  realized  that  most  of  the  larger  streams 
are  either  interprovincial  or  international  it  becomes 
apparent  that  some  of  the  most  important  features  of 
the  above  policy  cannot  be  carried  out  by  solely  provin- 
cial control.  Dominion  administration  means  protection 
from  extra-provincial  domination,  it  means  relief  from 
international  interference,  it  assures  continuity  of  funda- 
mental investigatory  effort  by  means  of  general  water 
resource  studies,  hydrometric  surveys,  power  and  storage 
studies  and  appropriate  research,  all  absolutely  necessary 
for  a  proper  understanding  of  the  exceedingly  complex 
issues  involved  in  the  best  use  for  all  purposes  of  water 
and  power.  It  will  assure  the  fairest  and  the  most 
fearless  administration  and  the  establishment  of  a  scheme 
of  water  power  regulation  as  free  as  it  is  posssible  to  make 
administration,  from  imdue  poUtical  patronage  or  worse. 

Market  for  Power 

It  is  not  the  writer's  intention  to  discuss  at  length 
the  market  for  power  in  the  three  Prairie  Provinces. 
Attention  may,  however,  be  drawn  to  the  principal  phases 
of  the  possible  future  demand.  The  steady  influx  of  popu- 
lation to  the  cities,  to  the  rural  districts  and  throughout 
the  Northern  areas  of  the  three  provinces  is  creating  a 
heavy  and  growing  demand  for  manufactured  goods  and 
will  inevitably  result  in  a  rapidly  increasing  demand  for 


cheap  and  dependable  power.  The  rapidly  growing 
market  for  industrial  products  offers  possibilities  to  muni- 
cipalities in  industrial  lines  which  municipal  authorities  are 
quick  to  realize.  Undoubtedly  the  industrial  activity  will  be 
centered  chiefly  in  those  cities  where  cheap  power  and  good 
transportation  facilities  can  be  obtained. 

The  water  powers  of  the  Winnipeg  and  the  Bow  are 
already  utilized  in  considerable  measure  in  supplying  the 
domestic  and  industrial  lighting  and  power  requirements 
of  Winnipeg  and  Calgary  and  immediately  contiguous 
mtmicipalities.  The  rapid  growth  of  these  centres  offers 
market  for  constantly  increasing  blocks  of  power.  The 
distribution  of  Winnipeg  river  power  has  already  been 
extended  to  Portage  la  Prairie,  Carman  and  Morden. 
Further  extensions  in  this  district  will  doubtless  take 
place  as  the  market  demand  warrants,  while  the  availa- 
bility of  power  will  in  itself  tend  to  more  rapidly  increase 
the  market  for  its  use.  Similar  opportunities  for  the 
extension  of  electrical  distribution  from  central  power 
stations  offer  in  other  parts  of  the  West  and  the  future 
power  demands  of  the  prairies  can  no  doubt  be  met  by 
a  power  policy  which  will  provide  for  the  development 
of  all  available  water  powers  in  connection  with  great 
steam  plants  located  at  or  near  the  mines  from  which 
they  draw  their  fuel  supplies  and  pour  the  product  of 
the  hydro  and  steam  plants  into  the  transmission  systems 
for  distribution.  On  the  other  hand  comprehensize  pro- 
vincial-wide electrical  transmission  system  designed  to 
serve  all  sections  irrespective  of  market  demand  cannot 
be  economically  considered  under  the  present  conditions 
of  scattered  population. 

While  agriculture  is  the  great  basic  industry  of  the 
Prairie  Provinces,  they  also  possess  imique  resources  of 
mine  and  forest  which  up  to  the  present  have  been  scarcely 
realized.  The  utilization  ol  these  resources  with  the  conse- 
quent industrial  centres  which  will  be  created  offers  a 
field  of  development  which  will  excercise  possibly  as 
great  an  influence  on  the  future  of  this  region  as  has  the 
settlement  of  the  Prairies  in  the  past,  and  which  will  place 
the  prosperity  of  the  entire  territory  on  a  broader  and 
firmer  basis.  In  the  exploitation  of  these  resources  the 
water  powers  of  the  North  and  East  will  play  a  dominant 
part,  ensuring  as  they  do  an  inexhaustible  supply  of 
cheap  power. 

Already  great  activity  is  in  evidence  in  various 
districts  looking  to  the  utilization  of  water  power  as  an 
aid  to  the  development  of  other  natural  resources.  The 
dependable  data  which  has  been  systematically  secured 
with  respect  to  these  powers  is  available  in  the  department 
to  all  interested  in  legitimate  projects  of  exploitation. 

In  providing  for  the  power  needs  of  the  three  pro- 
vinces a  proper  co-ordination  of  the  water  and  fuel 
resources  is  essential.  The  provinces  are  fortunate  in 
that  there  are  vast  fuel  reserves  available  in  districts 
where  there  is  little  or  no  water  power.  It  is  profitable 
to  keep  in  mind  that  under  many  circumstances  fuel-fired 
steam  plants  can  successfully  compete  with  hydro-electric 
power.  In  the  interest  of  conserving  these  fuel  resources 
it  is  however,  desirable  that  the  use  of  water  power  be 
encouraged  wherever  economically  feasible.  Co-ordina- 
tion in  the  investigation  and  exploitation  of  these  two 
resources  will  ensure  that  the  fuel  and  power  needs  of 
the  three  provinces  will  be  properly  met  and  provided  for. 
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The  Development  of  Trunk  Highways  as  Affecting  the 

Western  Provinces: 

Types  of  highway  suitable  for  western  provinces,  speed  and  load  restrictions,  methods  of  financing. 

C.  W.  Dill,  M.E.I.C. 
Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  10th,  1921 


The  question  of  transportation  on  roads  or  main 
highways  is  one  that  has  been  of  the  utmost  importance 
since  the  earliest  days  of  settlement  of  our  Western  Prov- 
inces and,  because  of  many  reasons  apparent  to  all  those 
interested  in  our  Western  problems,  the  roads  will  continue 
to  be  of  great  importance. 

In  the  earliest  days  the  roads  consisted  of  Indian 
Trails  and  these  were  followed  by  the  better  marked, 
better  located  and  better  developed  Hudson's  Bay  Comp- 
any trails  and  waggon  roads.  Many  of  these  later  trails 
were  so  well  located  and  served  settlers  in  such  a  satis- 
factory manner  as  Main  trafhc  routes  that  they  were 
surveyed,  have  become  legal  highways  and  still  form 
important  links  in  the  Provincial  Main  roads  systems. 

Then  came  the  rectangular  method  of  surveys  and 
the  construction  of  the  various  railway  lines  crossing  the 
Provinces  in  generally  diagonal  routes,  the  combination 
of  which  has  resulted  in  many  difficult  problems  to  be 
solved  in  the  outlining  of  suitable  main  road  connections 
which  will  serve  the  double  purpose  of  serving  settlers 
in  the  most  advantageous  manner  as  well  as  acting  as 
links  in  a  connected  provincial  or  inter-provincial  main 
road  system. 

At  a  time,  when  the  long-standing  national  need  for 
more  and  better  highways  is  being  substantially  met  by 
large  appropriations  from  our  federal  and  provincial 
governments,  one  may  well  ask  the  question: — what  has 
made  this  large  expenditure  possible  and  in  what  terms 
will  the  dividends  from  the  investment  be  expressed?" 

Who  pays  for  these  highways,  for  what  purpose  are 
they  built  and  who  benefits  by  them  ? 

On  our  Western  Prairies  these  questions  are  of 
peculiar  interest.  In  the  Province  of  Saskatchwan  we 
have  a  population  of  about  750,000  of  which  about  60% 
reside  on  the  farm.  The  rural  population  is  spread  over 
a  tremendous  area,  less  than  2  per  square  mile  of  land, 
and  we  have  almost  210,000  miles  of  road  allowances. 

One  can  therefore  readily  realize  the  importance 
of  good  roads  in  the  economic  and  social  life  of  our  Prairie 
setQers. 

The  universal  use  of  motor  cars,  of  which  there  are 
some  70,000  in  this  province  and  some  55%  of  which  are 
owned  by  farmers,  for  business,  pleasure  and  social  uses, 
also  emphasizes  the  great  need  for  improved  highways. 
This  general  use  of  the  automobile  has  stimulated  road 
building  in  a  way  that  probably  nothing  else  has.  We 
are  not  yet  so  concerned  with  the  motor  truck  question 
as,  imtil  we  are  able  to  construct  roads  which  can  with 
certainty  be  used  all  through  the  year,  their  use  will  not 
become  sufficiently  general  to  become  a  problem  to  be 
dealt  with. 


SufTicient  public  interest  has  been  aroused  to  create 
the  feeling  that  good  roads  must  be  built  if  the  country 
is  to  profit  to  the  largest  extent  by  the  economic  advan- 
tages of  the  cheapest  and  best  methods  of  transportation 
along  our  highways;  and  if  we  are  to  have  good  roads, 
then  road  financing  must  be  placed  on  a  sound  economic 
basis. 

Our  provincial  main  road  system  as  outlined  comp- 
rises three  classes  of  roads  as  follows: — 

1.  Main  Highway — a  road  used  by  all  or  the  great 
majority  of  the  people  of  a  given  district  and  terminating 
at  an  important  point  such  as  a  trading  centre  or  elevator. 

2.  Inter-urban  Highway — a  road  carrying  traffic 
from  one  important  point  to  another,  located  by  the 
linking  up  of  the  main  highways  to  each  of  these  points. 

3.  Trunk  Highway — a  road  upon  which  may  be 
located  a  number  of  important  points  but  which  finally 
constitutes  a  road  connecting  cities  or  large  towns. 

The  construction  of  these  roads  becomes  a  business 
arrangement  and,  under  the  best  and  most  just  conditions, 
the  original  investment  for  construction  comes  from  the 
people  as  a  whole,  while  the  upkeep  and  maintenance  of 
the  roads  is  paid  for  by  the  vehicles  that  use  them  and  in 
accordance  with  the  amount  of  road  wear  each  causes. 

Every  vehicle  using  the  Road  should  pay  for  the  road 
wear  which  it  causes.  This  fact  is  fully  recognized  by 
all  those  concerned  with  legislation  pertaining  to  highway 
transportation  and  the  maintenance  of  roads  in  condition 
to  carry  this  transportation. 

Road  Legislation 

No  satisfactory  law  has  yet  been  framed  to  accomp- 
lish this  end,  but  the  Roads  Bureau  at  Washington  has 
been  conducting  tests  with  a  view  to  establishing  a  definite 
and  workable  basis  for  road-conservation  legislation.  At 
the  recent  Good  Roads  Convention  in  Halifax  this  matter 
was  discussed  in  the  Inter-Provincial  Congress  of  Prov- 
incial Officials  and  the  Honourable  Mr.  Veniot,  Minister 
of  Public  Works  for  New  Brunswick,  outhned  the  efforts 
being  made  in  that  Province  to  control  the  use  of  the  roads 
at  certain  times  in  the  year  and  under  certain  weather 
conditions.    Some  of  these  restrictions  are  as  follows: — 

1.  An  Act  limiting  the  weight  of  loads  to  3,000  lbs. 
exclusive  of  the  weight  of  the  waggon  or  sleigh,  between 
March  1st  to  May  15th. 

Special  permits  may  be  given  under  this  Act,  under 
bond  providing  for  the  repair  or  replacement  of  the  road 
up  to  its  previous  condition,  and  there  are  severe  penal- 
ties provided  for  its  violation. 
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After  considerable  objection  being  raised  by  the 
Lumber  and  Mining  Companies  the  Act  has  been  accepted 
and  the  Government  has  been  highly  commended  for  it. 

2.  A  regulation  was  passed  in  the  Session  of  1920-21 
limiting  truck  loads  to  five  tons  for  local  trucks  and  to 
three  and  one  half  tons  for  outside  trucks.  Fees  and 
penalties  are  provided  in  this  regulation. 

The  annual  fee  for  a  two  ton  truck  is  $134.00  made 
up  as  follows,  ($10.00  for  registration  +  fee  for  carrying 
capacity  +  fee  for  dead  weight  of  truck). 

3.  A  regulation  providing  that  no  truck  can  use 
any  road  during  heavy  rains  or  until  the  roads  are  dry 
and  the  patrolman  has  gone  over  them  and  given  per- 
mission. 

4.  A  regulation  refusing  to  permit  tractors  to  be 
used  in  hauling  loads  over  the  roads  in  the  spring  time- 
while  automobiles  cannot  use  the  roads,  while  frost  is 
coming  out  of  the  ground.  There  is  no  definite  date 
fixed  as  the  restriction  is  regulated  by  local  conditions 
and  the  district  road  supervisor  determines  when  this 
restriction  is  to  be  removed. 

5.  A  regulation  restricting  empty  motor  trucks 
travelling  at  a  speed  greater  than  12  miles  per  hour. 

6.  No  motor  vehicle  is  allowed  to  use  a  trailer 
except  by  registration  and  the  payment  of  special  fees. 

To  those  living  in  the  West  these  regulations  and 
restrictions  may  appear  to  be  drastic  and  onerous;  but, 
to  those  of  us  who  understand  the  difficulties  of  main- 
taining our  roads  up  to  a  useful  usable  standard,  at  all 
times  and  during  all  seasons,  and  particularly  the  apathy 
and  indifference  of  the  average  person  in  the  matter  of 
the  upkeep  of  the  roads,  these  regulations  contain  much 
of  merit  and  could  well  be  at  least  partially  adopted  so 
as  reasonably  to  control  the  traffic  using  the  roads  and 
bring  people  to  a  sense  of  their  responsibility  and  obliga- 
tion in  the  preservation  of  the  capital  invested  in  the  roads 
as  well  as  the  utility  of  them  when  the  weather  conditions 
are  such  that  all  use  of  the  roads,  except  in  case  of  real 
necessity,  should  be  stopped. 

Uniform  Traffic  Regulation 

Another  important  matter  was  discussed  at  the 
Halifax  Convention,  that  of  uniform  traffic  regulations 
and  the  Honourable  John  Oliver,  Premier  of  British 
Colimibia,  advanced  the  following  as  worthy  of  consi- 
deration:— 

1.    Speed  of  vehicles  using  the  roads. 
_  2.    Load     limits   for   various   types   of  vehicles — 
which  brings  in  the  question  of  permissible  amount  of 
loading  of  vehicle  to  each  inch  width  of  type  used. 

3.  Interchange  of  travel  privileges  in  the  various 
Proxances,  making  it  possible  for  motor  truck  and  auto- 
mobile owners  to  operate  in  other  provinces  than  the  one 
in  which  their  Licence  was  secured,  for  certain  periods. 

4.  Use  of  signs  indicating  railway  crossings  or  some 
other  specially  dangerous  local  concfition. 

In  connection  with  the  question  of  "Methods  of 
financing  Good  Roads,  bonding,  etc." — the  Honourable 
Mr.  Henry,  of  Tadmorden,  Ontario,  at  Halifax,  outlined 
the  methods  in  vogue  in  the  Province  of  Ontario. 


York  County  had  started  out  by  issuing  debentures 
for  30  year  periods  but  it  was  found  that  new  con- 
struction was  necessary  before  the  end  of  this  time  and 
the  period  is  too  long. 

It  is  now  generally  felt  that  a  20  year  period  for 
debenture  issues  should  be  the  limit  as  this  is  considered 
the  maximum  of  road  life  even  for  permanent  types 
of  pavements. 

For  the  ordinary  types  of  earth,  gravel  and  macadam 
roads,  Mr.  Henry  advocated  the  pay-as-you-go  system 
as  demands  will  increase  with  the  years  and  it  is  poor 
business  to  load  up  the  future  with  accumulated  debent- 
ure repayments. 

Permanent  bridges  and  culverts  should  not  be 
included  in  this  pay-as-you-go  method.  He  considers 
that  all  bond  issues  should  be  for  reasonably  short  terms 
and  be  protected  by  sinking  funds,  etc.  for  retirement 
purposes. 

Following  the  discussion  on  Mr.  Henry's  address 
this    resolution    was    passed: — 

"That  bonds  issued  for  the  purpose  of  borrowing 
moneys  for  highway  construction  should  not  be  for  a 
period  longer  than  a  conservative  estimate  of  the  perma- 
nency of  the  intended  construction  justified". 

In  connection  with  the  construction  of  a  properly 
outlined  highway  system  it  is  evident  that  this  should 
be  proceeded  with  only  after  careful  investigation  and 
selection  of  routes,  the  determination  of  the  most  suitable 
type  of  construction  to  be  used  and  the  adherence  to  a 
definite  plan  so  as  to  ensure  continuity  of  effort  and  so 
as  to  obtain  the  best  results  to  the  publics  for  the  money 
and  energy  expended. 

Selection  of  Road  Type 

In  the  selection  of  the  roads  to  be  improved  the 
first  consideration  is  naturally  that  of  service  to  the 
greatest  possible  nimiber  of  people  in  the  district.  Follow- 
ing this  are  the  questions  of  the  natural  physical  condi- 
tions of  the  country  through  which  the  road  will  nm  and 
the  nature  of  the  materials  available,  at  a  reasonable 
cost,  for  the  construction  of  the  road. 

The  selection  of  the  type  of  road  to  be  built  is  the 
next  consideration,  and,  in  most  sections  of  our  Western 
Provinces,  this  resolves  itself  into  a  question  of  utility 
and  relative  cost.  Naturally  the  question  of  selection 
carries  with  it  a  consideration  of  the  traffic  conditions 
and  what  the  road  is  intended  to  stand  up  under.  In  the 
choice  of  type  we  must  select  that  one  wWch,  in  our  best 
judgement,  will  carry  the  traffic  that  will  pass  over  it 
with  the  least  possible  expense. 

One  difficulty  we  have  to  contend  with  is  that,  even 
in  the  United  States,  engineers  have  not  yet  evolved 
an  inexpensive  light  type  of  road  which  will  carry  even 
ordinary  farm  traffic  during  all  seasons  and  imder  all 
weather  conditions  without  very  serious  deterioration 
and  the  need  for  almost  constant  expense  for  upkeep 
and  maintenance. 

Mr.  Hirst,  chief  engineer  of  Wisconsin,  speaking  at 
the  Good  Roads  Convention  in  Winnipeg  last  year  said. 
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"Wo  have  ail  kinds  of  ciiKiiuvrs  and  I'xixrt  advisers 
and  pcx)ple  quite  comix-lenl  to  built  a  standard  hard- 
surfaced  road,  hut  we  have  only  a  small  ix-rcenlaKe  of 
cnjjineers  who  can  design  and  Iniill.  a  road  out  of  the 
material  of  the  west-day" 

Types  of  roads  are  classified  as  earth  roads,  sand- 
clay,  Rravelled,  macadam  and  concrete  with  or  without 
a  bituminous  or  other  surface. 

In  the  selection  of  the  road  to  be  built  the  two 
main  things  to  be  considered  arc,— 

1.  Economy  of  construction,  not  necessarily  the 
cheapest  type  but  to  carry  the  traffic  at  the  least 
possible  expense  of  combined  construction  and  mainte- 
nance charges. 

2.  To  meet  the  demands  of  possible  future  develop- 
ment of  tralVic  without  a  destruction  of  the  whole  of  the 
capital  invested  in  the  road. 

A.  W.  Campbell,  M. E. I. C,  Dominion  Roads  Com- 
missioner at  Ottawa,  says: — 

"When  well-crowned,  well-dragged,  well-drained  and 
■well-graded,  an  earth  road,  on  a  proper  part  of  a  system, 
is  just  as  serviceable  as  a  paved  road,  if  it  has  traffic  re- 
quirements consistent  with  its   construction. 

C.  H.  Moorefield,  senior  highway  engineer  of  public 
roads  and  rural  engineering  of  the  United  States  Depart- 
ment of  Agriculture,  published  a  schedule  of  what  each 
type  of  road  would  do,  for  the  purpose  of  guiding  in  the 
selection  of  t>pes  of  roads  to  earn  Federal  Aid,  and  here 
is  his  summary: — 

Earth  Roads — will  carry  light  volumes  of  all  kinds 
of  highway  traffic. 

Sand  Clay  Roads — will  carry  a  moderate  traffic  of 
horse-drawn   vehicles  and  light  auto-traffic. 

Gravel  Roads — will  carry  heavy  traffic  of  horse- 
drawn  vehicles,  light  auto  traffic  and  light  traffic  of  auto 
trucks. 

Watei-bound  Macadam  Roads — will  carry  the  same 
general  class  of  traffic  as  gravel  roads. 

Surface-treated  Macadam  Roads — will  carry  heavy 
auto  traffic  and  light  traffic  of  heavy  trucks. 

Bituminous  surfaced  Roads — will  carry  heavy  auto 
traffic  and  moderate  traffic  of  heavy  trucks. 

Concrete  Roads — will  carry  the  same  general  class 
of  traffic  as  bituminous  roads  but  are  capable  of  with- 
•standing  heavier  traffic  without  injury. 

Brick  i?oads— will  carry  the  same  general  class  of 
traffic  as  concrete. 

In  a  paper  read  by  A.  Fraser,  A.M.E.I.C.,  engineer, 
Department  of  Roads,  Quebec,  on  "earth,  gravel, 
macadam  and  permanent  roads",  he  divided  construction 
items  into  permanent  and  non-permanent. 

Permanent  items  include  alignment,  grades,  wade- 
ning,  drainage,  permanent  culverts  and  bridges  and 
foundations,  and  Mr.  Fraser  suggested  that  money  invest- 
ed in  these  items  should  be  met  from  capital  account 
on  moderately  long  re-payment  periods. 


Non-prrmanenl  items  include  surface-treatments  of 
various  kmds,  maintenance,  etc. 

On  rarlh  roads  all  work  except  maintenance  of  surf- 
aces and  ditches  can  be  classed  as  permanent. 

On  gravel  or  macadam  Roads  the  permanent  portion 
includes  foundation  and  drainage  work.  In  this  connect- 
ion Mr.  Fraser  ;locs  not  recommend  unnecessarily  expen- 
sive preliminary  drainage  work  but  prefers  to  deal  with 
each  special  case  when  the  need  becomes  apparent. 

Construction  Features 

In  connection  with  the  construction  of  roads  the 
writer  will  not  attempt  to  emphasize  more  than  the  need 
for  constant  attention  to  the  following  points: — 

1.  As  intimate  a  knowledge  as  possible  of  the 
conditions,  for  a  period  of  years,  which  will  effect  the 
actual  location  of  the  road  and  the  establishment  of  such 
grades  as  will  render  the  road  passable  for  traffic  at  all 
seasons  of  the  year 

2.  Very  special  attention  to  drainage,  the  success 
of  which  is  probably  five-sixths  of  the  success  of  the 
road  as  a  permanent  means  of  travel. 

3.  The  proper  shaping  of  the  road  surface  so  as 
to  encourage  travel  to  spread  over  it  rather  than  to  follow 
along  defined  ruts,  as  is  unfortunately  so  often  the  case 
and  which  soon  renders  a  road  dangerous  for  travel. 

4.  The  placing  and  treatment  of  the  surfacing 
material  so  as  to  give  the  greatest  possible  value  in 
ser\àce  and  in  the  case  of  maintening  the  surface  up  to 
a  satisfactory  standard. 

On  the  types  of  roads  possible  throughout  the  West- 
ern Provinces  the  question  of  upkeep  and  mainetnance 
is  causing  much  more  concern  than  the  actual  construction 
of  roads.  This  is  because  of  the  great  difficulty  in  awaken- 
ing public  opinion  to  a  realization  of  the  great  need  of 
preserving  the  capital  invested  as  well  as  to  the  useful- 
ness of  the  roads  in  maintaining  them  in  a  much  better 
state  of  preservation. 

The  sparse  population,  the  necessity  of  labour  on  the 
land  during  the  short  simmier  season  and  the  compara- 
tive poverty  of  the  rural  municipalities,  when  one  con- 
siders the  great  mileage  of  roads,  384  miles  in  each  nine 
township  municipality,  to  be  cared  for,  all  constitute 
difficulties  to  be  overcome  before  the  maintenance  quest- 
ion can  be  given  the  prominence  it  deserves  and  must 
be  given. 

Road  Maintenance  can  be  defined  as  the  act  of 
bringing  a  good  road  to  and  holding  it  in  a  state  of  effi- 
ciency, and  a  maintained  road  is  a  usable  road  and  is 
of  uiilimited  value  to  the  public. 

As  a  result  of  experience  in  most  of  the  States  of 
the  Union  the  patrol  system  of  maintenance  has  been 
found  to  be  much  the  better  method  and,  as  a  means 
of  discovering  and  repairing  defects  before  they  have 
had  a  chance  to  become  serious  and  of  avoiding  annoyance 
and  inconvenience  to  the  travelling  public,  has  in  a  new 
way  proven  the  worth  of  the  old  adage  that,  "a  stitch 
in  time  saves  nine". 
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Northern  Territory  in  Western  Canada 
Its  Development  and  its  Problems 

Resources,  mineral  and  agricultural,  transportation  by  light  railway  and  motor  truck,  financial  problems 

R.  C.  Wallace,  Commissioner  of  Northern  Manitoba 
Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  10th,  1921 


The  Northern  Outlook 

From  the  close  of  the  homesteading  phase  of  Western 
development  in  1913  imtil  the  present  time,  increasing 
emphasis  has  been  placed  on  the  value  of  Northern  territory 
as  an  asset  of  present,  though  more  particularly  of  future, 
importance  to  the  West.  There  have  been  many  reasons 
for  this  change  of  attitude.  The  insistence  on  the  grazing 
possibilities  of  the  Barren  Lands  by  Stefansson  than  whom 
few,  if  any,  are  better  qualified  to  speak  on  the  subject, 
has  directed  our  attention  as  a  nation  to  the  Far  North, 
from  which  we  had  expected  little  or  nothing:  while  the 
discovery  of  oil  far  down  the  Mackenzie  Valley  has  more 
recently  seized  the  imagination  of  this  continent  and, 
indeed,  the  English-speaking  world.  Within  the  provin- 
cial boundaries  again,  the  Flin  Flon  ore-body  and  mining 
district  of  Northern  Manitoba,  the  Beaver  Lake  territory 
and  Lac  la  Ronge  area  in  Northern  Saskatchewan,  the 
tar  sands  and  the  Smoky  River  coal  area  of  Northern 
Alberta  and  the  very  important  Stewart  mining  territory 
of  Northern  British  Columbia,  with  the  pulp  and  timber 
areas  more  particularly  of  Northern  British  Colimibia, 
Alberta  and  Saskatchewan,  and  the  immense  water  powers 
of  Northern  Manitoba,  have  had  the  cumulative  effect 
of  impressing  on  the  dwellers  of  the  Southern  plains  the 
consciousness  that  the  industrial  life  of  the  West,  when 
it  is  established,  will  draw  its  main  support  from  Northern 
resources.  The  farmer  also  realizes  that  there  are  belts 
in  the  Western  plains  where  sufficient  rainfall  is  uncertain 
and  harvests  precarious:  and  that  wherever  agricultural 
land  is  available  in  the  Northern  bush  or  park  lands, 
the  rainfall  is  assured,  and  mixed  farming  carries  few  risks 
and  considerable  profit.  The  line  of  demarcation  between 
Northern  wilderness  and  settled  territory  moves  rapidly 
Northwards  and  will  continue  to  move  Northwards  until 
the  fanner  finds  himself  on  the  edge  of  the  Precambrian 
granite,  where  rock  exposures  are  nimierous  and  soil  of 
agricultural  value  limited,  except  in  the  clay  belts.  The 
policy  of  the  railway  companies  —  and  in  this  respect  the 
Canadian  Northern  Railway  led  the  way  —  of  extending 
their  lines  into  Northern  territory  has  resulted  not  only 
in  an  increase  of  population  and  settlement  in  the  North, 
but  has  led  as  well  to  discoveries  yet  further  North  by 
the  pioneers  who  used  those  railways  as  the  starting  point 
for  their  explorations. 

From  the  geographical  standpoint,  the  placing  of 
emphasis  on  Northern  territory  is  not  only  reasonable  but 
eminently  necessary.  Western  Canada,  viewed  as  a  strip 
of  agricultural  land  between  the  49th.  and  54th.  parallels 
fated  to  carry  for  all  time  the  burden  of  administration 
of  a  vastly  larger  hinterland  with  a  sparse  population  and 


no  revenues,  would  make  Httle  appeal  to  the  man  of 
vision.  When  our  Western  territory  occupies  a  dominant 
position  in  the  British  Commonwealth  as  it  some  day  will, 
it  will  have  attained  that  position  not  only  through  the 
wealth  ot  the  broad  prairies  but  as  well  because  of  the 
varied  contributions  from  the  resources  of  Northern 
territory. 

Northern  Resources 

A  detailed  statement  of  the  resources  of  Northern 
territory  —  as  far  as  known  —  would  be  out  of  place  in 
this  paper  and  may  be  obtained  from  publications  by  the 
various  governments,  both  Federal  and  Provincial.  There 
are,  however  some  broader  aspects  of  the  situation  that 
may  be  discussed  here.  It  is  generally  understood  tjiat 
the  major  developments  in  Northern  territory  will  be 
concerned  with  mineral  resources,  whether  metallic  or 
non-metalUc.  The  Flin  Flon  ore-body  on  the  boundary 
of  Northern  Manitoba  and  Northern  Saskatchewan,  wUl, 
when  the  copper  market  again  reaches  normal  conditions, 
give  rise  to  an  industry  in  copper  mining  and  smelting 
such  as  has  already  been  established  by  the  Granby 
interests  at  Anyox  in  Northern  British  Columbia  and  will 
stimulate  the  copper  mining  industry  throughout  the 
whole  territory.  The  tar  sands  from  the  Athabaska  River 
will  form  the  basis  of  an  industry  of  far-reaching  import- 
ance when  a  commercial  process  for  extracting  the  heavy 
oils  has  been  found.  The  gold  fields  of  Herb  Lake,  Beaver 
Lake,  Rice  Lake,  Knee  Lake  and  other  Keewatin  areas, 
will  provide  some  camps  at  least  of  great  industrial 
importance  to  the  provinces,  though  development  may 
come  somewhat  slowly  because  of  difficulties  of  trans- 
portation, while  in  the  Lac  la  Ronge  area  there  are 
possibilities  of  copper.  The  mining  population  is 
not  a  stable  population.  The  life  of  a  camp  may  be 
given  at  25  years,  but  during  that  period  latent  wealth, 
often  of  great  value,  is  released,  and  stable  population 
concerned  with  ranching,  market  gardening  and  farming 
follows  on  the  heels  of  the  mining  population  and  takes 
advantage  of  the  transportation  facilities  provided  to 
the  mining  fields.  Thus  are  the  resources  of  the  soil, 
the  forest  and  the  water  powers  made  available  through 
those  of  the  mine.  Our  single  non-renewable  asset 
provides  the  starting  point  for  the  utilization  of  resources 
which  with  careful  conservation  may  maintain  an  active 
population  indefinitely.  To  take  a  concrete  case,  the 
operations  on  the  Flin  Flon  property  would  maintain  a 
population  of  3000  people  where  at  present  there  are  only 
a  few  prospectors,  would  develop  a  minimum  of  10,000 
H.P.  where  at  present  no  water-power  is  utilized,  would 
furnish  a  ready  market    for  the  gardener  and  the  truck 
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faniKT  whore  llie  soil  is  to-day  not  tilli-d,  would  Rive  the 
fisherinaii  access  to  lakes  which  have  not  yet  ix-cn  tapped 
and  would  furnish  power  for  pulp  mills  where  the  pulp 
industry  has  not  yet  been  initiated.  There  is,  however, 
a  reversi>  side  to  the  picture.  Mvery  centre  of  industrial  life 
eslablished  in  the  North  and  every  step  forward  in  a;;ri- 
cullural  progress,  leads  inevitably  to  the  elimination  of  fur- 
bearing  animals  and  wild  life.  The  fur  industry  has  been  the 
important  activity  of  the  North  for  two  centuries  and  it 
still  holds  the  premier  place  among  the  Northern  industries. 
Even  with  the  most  careful  conservation,  however,  the 
fur-bearing  animals  decrease  in  numbers  yearly  and  we 
must  sc|uarely  face  the  fact  that  as  the  North  develops, 
this  industry  will  decline  to  extinction  ;  and  the  Indians, 
at  present  dependent  to  a  degree  on  the  hunt,  must  be 
weaned  from  their  natural  avocation  to  the  white  man's 
work  if  they  are  not  to  share  the  fate  of  the  denizens  of 
the  woods. 

Transportation  and  Communication 

In  territory  where  distances  are  great  and  settle- 
ment sparse,  the  problems  of  transportation  and  commu- 
nication ever  lie  across  the  path  of  progress.  Without 
reasonably  cheap  freight  charges,  development  is  uneco- 
nomical. Without  the  means  of  sending  messages  to 
the  outside  world,  family  life  cannot  be  successfully 
maintained.  The  period  of  railway  expansion  in  the 
West  has  passed,  and  for  many  years  it  will  be  difficult  to 
induce  the  railway  corporations  or  the  government  to 
build  Northwards,  except  where  exceptionally  important 
industrial  centres  will  be  formed.  Transportation  will 
be  provided  over  motor  truck  roads  and  narrow  gauge 
light  railways  more  extensively  than  in  the  past,  and  for 
many  purposes,  gold-mining  camps  for  instance,  such 
transportation  is  adequate.  The  onus  of  providing  such 
transportation  facilities  will  rest  more  heavily  on  the 
provincial  governments  in  the  future  than  it  has  done 
in  the  past,  no  matter  whether  the  resources  are  handed 
over  to  the  prairie  provinces  now  or  twenty  years  hence. 
The  responsibility  is  provincial  for  the  very  fundamental 
reason  that  if  not  assimied  by  the  provinces  it  will  not 
be  assumed  at  all.  Doubtless,  as  far  as  passenger  traffic 
is  concerned,  the  hydroplane  will  to  a  considerable  extent 
replace  the  canoe  in  the  North.  It  does  not  seem  probable, 
however,  that  the  air  service  will  be  in  a  position  to  quote 
a  freight  rate  for  many  long  years  that  will  compete 
with  a  light  railway  or  motor  truck  service,  except  under 
exceptional  conditions.  The  simplest  and  least  costly 
means  of  communication  in  Northern  territory  will  in 
all  probability  prove  to  be  the  wireless  telephone.  When 
the  system  has  been  reasonably  perfected,  trained  oper- 
ators will  not  be  needed  at  outlying  points  where  such 
units  are  established,  as  is  the  case  with  the  wireless 
telegraph.  With  an  ordinary  luiit  operated  by  a  3  H.P. 
oil  engine,  the  radius  of  transmission  from  40-foot  high 
aerials,  which  can  be  set  up  in  a  couple  of  hours,  is  seventy 
miles;  the  whole  outfit  can  be  transported  in  freighter 
canoes.  There  are  difficulties  due  to  "static"  charges 
which  must  yet  be  eliminated  before  the  system  can  be 
always  relied  on:  and  a  high  power  wireless  plant  opera- 
ting  in   the   district    will   always    make   conversation 


impossible.  Two  units  are  Ix-ing  installed  in  Northern 
Manitoba  territory  during  the  present  summer,  which 
will  be  the  forerunners,  if  the  units  prove  successful,  of  a 
system  will  link  up  the  impf^rtant  posts  in  that  territory. 
From  the  point  of  vi(;w  of  meflical  services  alone,  apart 
from  business  and  administrative  requirements,  such  a 
system  would  prove  a  godsend  to  the  pioneers  who  with 
their  families  are  endeavouring  to  open  up  the  Northern 
hinterland. 

Aids  to  Development 

Hitherto  the  efforts  of  governmental  authori- 
ties, whether  federal  or  provincial,  have  been  directed 
more  particularly  to  the  task  of  evaluating  such  resources 
in  Northern  territory  as  are  already  known;  and,  on  occa- 
sion, to  the  providing  of  transportation  facilities  such 
as  may  be  needed  to  assist  in  the  commercial  development 
of  the  resources.  Publicity  work  has  also  been  organized 
both  by  the  federal  and  provincial  governments  in  order 
to  place  the  latent  assets  of  the  West  before  business 
organizations  which  might  be  interested  in  securing  the 
capital  to  exploit  them.  In  our  opinion,  a  further  step 
must  be  taken  in  this  direction:  and  this  step  it  will  be 
necessary  for  the  provincial  authorities,  who  are  more 
directly  interested  in  attracting  capital  to  their  territo- 
ries, to  take.  What  is  now  demanded,  is  not  so  much  the 
description  of  our  Northern  assets  in  general  terms,  as 
a  clear  cut  statement  with  full  and  accurate  details, 
analysis  of  costs,  revenues  and  general  market  conditions 
for  each  particular  asset,  whether  mineral,  timber  or 
waterpower,  in  order  that  the  business  man  may  appraise 
the  case  without  undue  loss  of  time.  In  other  works,  it  is 
the  function  of  the  provincial  authorities  to  form  the 
connecting  link  between  capital  and  the  latent  wealth 
of  the  North.  Signs  are  not  wanting  that  the  provinces 
have  already  begvm  to  appreciate  their  fimction  in  this 
regard. 

One  further  consideration.  It  is  uimecessary 
to  point  out  that  more  population  is  needed  in  the  North. 
That  will  come  with  the  exploitation  of  Northern  wealth. 
It  is  perhaps  necessary  to  point  out  that  the  first  essential 
is  more  population  in  the  South.  To-day  our  provinces 
are  being  maintained  by  a  fanning  population  in  sparsely 
settled  prairie,  whose  obligations  in  cormection  with 
municipal  enterprise  and  better  transportation  systems 
are  such  that,  however  sympathetic  they  may  feel  to 
Northern  enterprise,  they  are  apt  to  look  askance  at  any 
considerable  expeditures  in  Northern  fields.  Our  farming 
population  are  keenly  interested  in  and  take  no  incon- 
siderable pride  in  the  w(^alth  of  their  provinces.  We  cannot 
but  realize,  however,  that  the  North  will  not  come  fully 
to  its  own  tmtil  the  population  of  the  prairies  has  been  at 
least  doubled  and  imtil,  in  place  of  the  vacant  spaces 
which  to-day  hamper  the  farming  mimicipalities,  the 
land  is  filled  with  prosperous  communities  whose  surplus 
wealth  will  be  placed  at  the  service  of  the  North.  Those 
of  us  who  have  the  Northern  vision  will  do  well,  while  we 
work  unceasingly  in  the  cause  of  the  North,  to  give  what 
aid  we  can  to  the  efforts  that  are  now  being  made  to 
colonize  the  tmoccupied  lands  of  our  broad  prairies. 
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The  Disintegration  of  Concrete  in  Alkali  Soils. 

A  Summary  of  the  results  of  laboratory  studies  together  with  details  of  the  Bureau  of  Standards 

field  investigations. 

G.  M.   Williams,  A.M.E.I.C.,  Professor  of  Civil  Engineering — University  of  Saskatchewan. 


Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  llth.  1921. 


This  paper  is  intended  to  be  a  brief  review  and  sum- 
mary of  the  conclusions  reached  by  investigators  who 
have  studied  the  deterioration  of  concrete  by  alkali  salts 
in  the  United  States  during  the  past  15  or  20  years. 

As  the  use  of  concrete  in  the  arid  and  semi-arid 
regions  of  the  West  became  more  extensive  it  was  found 
that  structures  in  many  localities  were  quickly  attacked 
and  disintegrated,  apparently  by  the  salts  in  solution 
in  soil  water  and  numerous  laboratory  investigations 
were  begim,  first  to  determine  whether  disintegration 
might  be  correctly  attributed  to  alkali,  and  second  to 
discover  some  means  of  preventing  the  action.  Later, 
the  investigation  was  carried  into  the  field  where  concrete 
of  known  quality  were  subjected  to  exposure  to  alkali 
grotmd  waters  as  well  as  action  of  the  elements  which 
cannot  well  be  duplicated  in  the  laboratory.  As  a  result  of 
these,  as  well  as  similar  investigations  imdertaken  in  other 
coimtries,  it  has  been  definitely  determined  that  such 
deterioration  of  good  quality  concrete  as  has  been  found 
in  alkali  soils  can  be  attributed  primarily  to  the  action 
of  alkali  salts  in  solution. 

The  Source  and  Distribution  of  Alkali  in  the  Soil. 

The  weathering  and  breaking  down  of  rocks  by 
long  exposure  to  the  elements  has  resulted  in  the  forma- 
tion of  soil,  and  the  salts  of  sodium,  calcium  and  magne- 
sium which  were  once  among  the  constituents  of  the 
rocks  are  now  found  distributed  throughout  the  soil, 
usually  in  greatest  quantities  in  the  clay  and  shales.  All 
ground  waters  carry  in  solution  appreciable  quantities 
of  one  or  more  of  these  salts,  but  it  is  usually  in  the  arid 
regions  of  the  West  that  concentrations  are  sufficiently 
high  to  result  in  such  waters  being  classed  as  alkali  waters. 
Water  percolating  through  the  soil  dissolves  a  portion 
of  the  salts  with  which  it  comes  in  contact  and  by  this 
means  they  are  slowly  carried  away  through  natural 
drainage  channels  to  the  sea  or  later  deposited  on  the 
surface  of  the  ground  by  evaporation  of  the  water.  In 
the  himiid  regions,  years  of  heavy  rainfall  have  resulted 
in  the  leaching  of  the  greater  portion  of  the  soluble 
material  from  the  soil,  so  that  the  groimd  water  is  now 
low  in  salt  content.  In  the  arid  and  semi-arid  regions 
relatively  small  quantities  of  soluble  salts  have  been 
removed  except  where  by  irrigation  or  other  means 
large  quantities  of  water  have  been  available  with  good 
natural  drainage  conditions. 

What  is  known  as  "white  alkali"  is  usually  a  mixture 
of  the  sulphates  and  chlorides  of  sodiimi,  calciimi  and 


magnesium,  while  "black  alkali",  so  called  because  of 
its  tendency  to  dissolve  vegetation  or  organic  matter  and 
stain  the  surface  of  the  soil  a  brown  or  black  color,  con- 
tains a  large  percentage  of  sodium  carbonate  together 
with  smaller  amotmts  of  the  white  alkali.  The  white 
alkali  is  the  most  widely  distributed  type,  and  experience 
has  shown  that  it  is  more  injurious  to  concrte. 

The  Effect  of  Alkali  Solution  on  Concrete. 

The  possibility  of  disintegration  of  concrete  by  alkali 
salts  in  the  ground  water  became  markedly  apparent 
with  the  great  development  of  irrigation  in  the  Western 
States.  The  continued  use  of  large  quantities  of  water 
for  irrigation  has  resulted  in  a  gradual  rise  in  the  water 
table  or  soil  water  level  in  many  loyalities,  bringing  this 
alkaline  water  in  contact  with  the  foundations  and  other 
portions  of  concrete  structures  below  the  surface  of  the 
the  ground.  This  disintegration  is  generally  first  noted 
and  is  most  marked,  at  and  just  above  the  groimd  line 
and  will  vary  with  soil  water  conditions.  Where  the 
alkali  water  level  is  constantly  below  the  limits  of  soil 
capillarity,  disintegration  will  usually  be  confined  to  that 
portion  of  the  structure  which  is  immersed  for  a  large 
portion  of  the  time,  with  perhaps  some  deterioration  at  the 
ground  surface  due  to  the  occasional  presence  of  surface 
water. 

Disintegration  at  or  near  the  surface  is  no  doubt 
accelerated  by  frost  action  and  .alternate  wetting  and 
drying,  but  these  effects  are  only  contributory. 

The  appearance  of  concrete  affected  by  alkali  salts 
varies  with  the  quality  of  the  concrete,  the  concentration 
of  the  solution,  and  duration  and  condition  of  exposure. 
With  good  quality  concrete  of  low  permeability,  the  first 
stage  of  the  action  is  marked  by  the  flaking  or  shelling 
off  of  the  surface  skin  of  neat  cement  or  rich  mortar, 
exposing  sand  grains  and  aggregate  particles.  As  the 
action  continues  larger  aggregate  particles  are  exposed 
and  the  new  surface  has  the  appearance  of  being  abraded 
with  white  deposits  of  salts  apparent  in  the  pores.  In  the 
last  stage  the  material  loses  its  identity  as  concrete  and 
appears  to  be  a  mixture  of  aggregate  particles  distributed 
throughout  a  white  soft  putty  like  lime  paste.  This 
change  may  be  accompanied  by  a  considerable  increase 
in  volvune.  If  soil  water  conditions  change  so  that  the  mass 
becomes  dry  soon  after  disintegration  has  been  partially 
or  fully  completed,  there  will  be  an  appreciable  hardening 
but  the  strength  regain  is  very  slight  as  compared  with 
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that  of  the  oriRinal  concrete.  DisintcRration  of  concrete 
of  low  pernK';il)ilily  is  essentially  a  surface  action  which 
gradually  progresses  into  the  mass.  In  some  cases  the 
outer  skin  apix'ars  to  l)t'  immune  to  attack  but  it  does 
not  entirely  jMi'vont  llie  ponetralion  of  alkali  water, 
which  in  reactin^;  with  the  inner  i)()rtion  causes  swellinR 
which  shatters  the  surface  skin.      Kapiciily  of  penetration 


Fig.  1. — Disintegration  of  concrete  canal  lining  by  alkali  salts 
in  the  soil  water.  After  rains,  moisture  percolating 
through  the  clay  and  shale  dissolves  alkali  salts  which 
come  in  contact  with  the  concrete. 

is  dependent  upon  quality  of  concrete  and  concentration 
of  salt  in  the  water,  but  usually  chipping  away  the  affect- 
ed portion  will  reveal  concrete  which  is  apparently 
unharmed. 

A  somewhat  different  and  more  rapid  action  occurs 
in  the  case  of  more  permeable  concrete  or  in  mortar 
mixtures  of  the  t>T)e  commonly  used  in  hand  tamped  drain 
tile  and  sewer  pipe.  The  comparative  ease  of  penetration 
of  the  alkali  water  through  the  wall  exposes  a  large 
volvune  of  cement  to  the  action  of  the  salts  and  a  rapid 
swelling  and  increase  of  volume  results,  the  whole  mass 
finally  breaking  down  to  form  the  typical  white  putty 
like  paste. 

Some  examples  of  disintegration  met  with  in  practice 
are  shown  in  Figures  1  and  2.  Figure  1  shows  the  concrete 
lining  of  an  irrigation  canal  passing  through  shale  which 
has  been  desintegrated  by  salts  removed  from  the  shale. 
Examination  of  other  portions  of  this  lining  which  had 
to  be  replaced  showed  that  the  entire  surface  in  contact 
with  the  shale  had  been  affected  by  alkali.  The  wall 
had  been  finally  so  weakened  that  it  was  bulged  into  the 
canal  by  the  earth  pressure.  This  condition  can  be 
remedied  by  draining  seepage  water  away  from  behind 
the  wall  and  taking  proper  care  of  surface  water  along 
the  top.  Figure  2.  shows  a  concrete  building  footing 
which  has  been  badly  softened  and  disingrated  by  salts 
in  the  ground  water.  The  excavation  was  made  for  the 
purpose  of  carrying  the  footing  several  feet  deeper. 
Drainage  conditions  here  are  such  that  this  deeper  footing 


will  probably  always    be    immersed   in   «round    water. 
Its  condition  in  a  few  years  can  easily  be  imagined. 

The  Theory  of  Disintcjiration  of  Concrete  by  .Salt 
Solutions. 

When  deterioration  of  concrete  in  alkali  soils  was 
first  studied,  the  action  was  generally  ascribed  to  the  use 
of  poor  aggregates  or  improper  methods  of  mixing  and 
placing  concrete  and  it  was  believed  that  disintegration 
was  brought  about  merely  by  the  crystallization  of  alkali 
salts  in  the  pores  of  the  concrete.  Since  the  salts  in 
crystal  form  occupy  a  greater  volume  than  in  solution 
it  was  believed  that  mechanical  forces  exerted  were 
sufficient  to  disrupt  the  mass.  This  being  true 
disintegration  could  be  avoided  by  producing  concrete 
of  low  permeability  which  would  prevent  appreciable 
quantities  of  salt  from  entering.  Laboratory  investi- 
gation has  shown  that  disintegration  is  not  due  to  dis- 
ruptive forces  exerted  by  salt  in  crystallizing,  but  rather 
to  the  chemical  reaction  between  salts  in  solution  and 
constituents  of  the  cement.  Disintegration  is  primarily 
due  to  chemical  action  and  any  disruption  which  may 
occur  under  certain  conditions  as  the  result  of  crystalli- 
zation is  secondary. 

The  constituents  of  the  cement  attacked  by  the 
salts  are  lime,  silica  and  alumina.  During  the  process 
of  hardening  of  concrete  calcium  hydrate  is  formed, 
and  it  is  this  material  which  is  most  readily  attacked. 
The  sulphates  of  sodium  and  magnesium  in  alkali  waters 
react  with  the  calcium  hydrate  to  form  calcium  sulphate 
and  sodium  and  magnesium  hydrates.  The  part  played 
in  the  process  of  disintegration  by  these  newly  formed 
compounds  is  not  well  understood  and  probably  varies 
with  the  permeability  of  the  concrete  and  quantity  and 
movement  of  the  alkali  water,  but  the  final  effect 
cannot  be  disputed  since  the  changes  produced  in  the 
laboratory  under  controlled  conditions  have  been  verified 
by  the  inspection  of  good  quality  concrete  exposed  to 
somewhat  similar  conditions  in  the  field. 

Results  of  Laboratory  Investigations. 

One  of  the  first  laboratory  investigations  made  to 
study  the  action  of  alkali  solutions  on  concrete  was  that 
of  Burke  and  Pinkney  at  Montana  State  Agricultural 
College  started  as  a  result  of  the  disintegration  of  concrete 
sewers  at  Great  Falls,  Mont.  The  following  conclusions 
are  outlined  in  their  Bulletin  No.  81: — 

1.  The  disintegration  of  cement  by  alkali  salts  is  prin- 
cipally due  to  reaction  between  these  salts  and  the  cal- 
cium hydroxide  necessarily  present  in  set  cement.  As 
a  result  of  these  reactions  relatively  insoluble  new  com- 
pounds are  formed  in  the  body  of  the  cement  structure.— 
these  new  compoimds  have  greater  weight  and  require 
greater  space  than  the  Ca  (OH)  replaced— New  com- 
poimds  force  apart  the  particles  of  cement  thus  weak- 
ening or  breaking  the  binding  material. 

2.  A  certain  weakening,  not  a  disruption  of  the 
cement,  is  due  to  the  loss  of  a  portion  of  the  binding 
material,  crystallized  calcium  hydroxide,  which  is  merely 
dissolved  and  moved  in  solution. 
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3.  In  order  for  destructive  action  to  become  marked, 
the  alkali  solutions  must  percolate  through  the  cement, 
or  at  least  must  penetrate  beyond  the  surface. 

4.  Any  measures  that  hinder  the  penetration  of 
the  alkali  solutions  into  the  interior  of  the  mass  will 
delay  the  destructive  action. 

The  results  of  a  laboratory  investigation  are  summar- 
ized by  Steik  in  Bulletin  No.  122,  University  of  Wyoming 
Experiment  Station,  as  follows: — 

1.  A  solution  of  magnesium  chloride  had  the  great- 
est disintegrating  effect  due  to  the  action  of  hydrochloric 
acid  produced  by  the  hydrolysis  of  the  salt. 

2.  The  presence  of  sodium  carbonate  in  solutions 
of  the  other  salts  retards  the  disintegrating  effect. 

3.  The  ultimate  cause  of  the  disintegration  of 
cement  is  by  the  alkalies  forming  compounds  with  the 
elements  of  the  cement  which  subsequently  are  removed 
from  the  cement  by  solution. 
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Fig.  2. — Disintegrated  concrete  footing  of  building  which  has 
been  below  ground  water  level,  showing  reinforcing 
steel   exposed. 

An  extensive  laboratory  and  field  investigation  of 
the  action  of  the  salts  in  sea  water  on  cement  was  con- 
ducted by  Bates,  Phillips  and  Wig  of  the  U.S.  Bureau 
of  Standards  and  reported  in  Technologic  Paper  No.  12. 
Since  the  salts  used  in  their  work  are  similar  to  those 
present  in  the  ground  waters  of  the  arid  regions,  their 
conclusions  are  applicable  to  concretes  exposed  to  alkali 
waters  as  well  as  sea  water.  Their  exposure  tests  of 
various  mortars  and  concrete  were  made  in  the  sea  at 
Atlantic  City,  N.J.  where  a  laboratory  was  fitted  up  at 
the  end  of  one  of  the  piers.  As  a  result  of  their  laboratory 
investigation  supplemented  by  exposure  tests  in  sea 
water,  they  have  drawn  up  the  following  conclusions: — 

1.  Portland  cement,  mortar  or  concrete,  if  porous 
can  be  disintegrated  by  mechanical  means  exerted  by 


the  crystallization  of  almost  any  salt  in  its  pores,  if  a 
sufficient  amount  of  it  is  permitted  to  accumulate  and 
a  rapid  formation  of  crystal  is  brought  about  by  drying. 
Porous  stone,  brick  and  other  materials  are  disintegrated 
in  the  same  manner. 

2.  In  the  presence  of  sea  water  and  similar  sulphate- 
chloride  solutions: — 

(a).  The  most  soluble  element  in  the  cement  is 
the  lime.  If  the  lime  of  the  cement  is  carbonized  it 
is  practically  insoluble. 

(b).  The  quantity  of  lime,  alumina  or  silica  present 
in  the  cement  does  not  affect  its  solubility. 

(c).  The  magnesiimi  present  in  the  cement  is 
practically-  inert. 

(d).  The  quantity  of  SO3  present  in  the  cement 
up  to  1.75%  does  not  affect  its  solubility. 

Bureau  of  Standards  Field  Investigation  of 
Durability  of  Cement  Drain  Tile  and  Concrete  Blocks. 

The  most  extensive  field  investigation  imder  way 
is  that  commenced  in  1913  by  the  U.S.  Bureau  of  Stand- 
ards in  co-operation  with  the  Drainage  Investigations 
of  the  U.S.  Department  of  Agriculture,  the  Reclamation 
Service  and  the  Portland  Cement  Association.  The 
field  work  was  originally  outlined  by  an  Advisory  Com- 
mittee representing  the  preceding  agencies.  The  Com- 
mittee was  enlarged  in  1919  by  the  addition  of  represent- 
atives from  The  Engineering  Institute  of  Canada  and 
the  American  Concrete  Pipe  Association. 

Owing  to  the  ultimate  necessity  of  draining  much 
of  the  irrigated  land  in  the  West  it  was  decided  to  study 
first  the  durability  of  cement  drain  tile  of  various  types 
and  mixtures.  Later,  in  1915  concrete  blocks  were  cast 
and  installed  in  seeped  land  at  various  points.  In  order 
that  different  types  of  alkali  waters  and  climatic  conditions 
might  be  encountered  the  installations  were  distributed 
throughout  the  Western  States  as  shown  in  Figure  3. 
The  test  specimens  are  located  on  irrigation  projects  of 
the  Reclamation  Service  and  in  territory  which  was 
being  studied  by  the  Drainage  Investigations  Branch. 
The  original  programme  provided  for  the  manufacture 
of  16  varieties  or  types  of  cement  drain  tile,  8"  in  diameter 
and  12"  long.  To  replace  tile  removed  for  test  five 
additional  types  or  series  have  since  been  provided  at 
intervals.  A  list  of  all  drain  tile  provided  for  test  as 
well  as  essential  data  relating  to  their  manufacture 
are  included  in  Table  1.  The  tile  of  the  original  series 
were  manufactured  during  the  summer  of  1913  at  a  com- 
mercial cement  tile  plant  at  Armstrong,  Iowa.  Good 
practice  was  followed  in  the  manufacture  of  these  tiles 
and  every  precaution  was  taken  to  make  as  good  and  imi- 
form  tile  as  the  proportions  of  materials  used  would  permit. 

After  a  curing  period  of  at  least  one  month  carload 
shipments  were  made  to  Garland,  Wyo.,  Fort  Shaw 
Mont.,  Himtington,  Utah,  Sunnyside,  Wash.,  Yuna, 
Ariz.,  Roswell,  N.Mex.,  Grand  Jimction,  Colo.,  and 
Montrose,  Colo,  for  the  construction  of  working  drains 
in  alkali  soils;  to  Crookston,  Minn,  and  Colvunbia,  Mo., 
for  exposure  to  fresh  water  drainage  and  to  Ames,  Iowa 
for  storage  in  the  open  exposed  to  the  atmosphere.    To 
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replace  tile  removed  for  test  in  1914,  scries  17  and  18 
of  Tahli>  No.l  were  manufactured  by  the  Universal 
Portland  Cement  Comiiany.  Chicago.  Scries  19  and  20 
used  for  replacomoiit  in  1915  were  manufactured  by  the 
Utah  Concrete  ri|x;  Company,  Sail  Lake  City,  Utah 
and  in  1919  tile  were  furnished  by  the  American  Concrete 
Pipe  Association. 


2"  from  the  face  with  a  third  rod  forming  a  kxip  at  the 
top  for  assistance  in  handling.  One  Scries  "A"  was 
moulded  at  Denver,  Colo.,  a  central  point  where  an  excel- 
lent quality  of  aggregate  was  available.  These  blocks 
were  shipped  to  all  projects.  Another  Series  "B"  was 
moulded  at  each  project  using  lfx;al  aggregates  and  cement 
and  after  curing  for  30  days  was  set  in  place  exposed 


Toble  L 
Schedule  of  Mixtures  and  Processes  of  Manufacture  of  Drain  Tile 


Proportions 

Series 

Cement-Sand 
by  volume 

Consistency 

Manufacture 

Curing 

Note 

1 

l-2>j 

Plastic 

Hand  made 

Sprinkling 

2 

1-2', 

Quaking 

do 

do 

3 

1—2 

Plastic 

do 

Steam 

Original 

4 

1—2 

do 

do 

do 

Dipped  in  cement  grout. 

Installation 

5 

1—2 

do* 

do 

do 

"    hot  tar. 

6 

1-2 

do 

do 

do 

10%  ferrous  sulphate  in 
mixing  water 

7 

1—3 

do 

Packer  head 
machine 

do 

8 

1-^ 

do 

do 

do 

9 

1-1 H 

do 

do 

Sprinkling 

10 

1—VA 

ao 

do 

Steam 

11 

1—3 

do 

do 

Sprinkling 

12 

1-^ 

do 

do 

do 

13 

.1—23^ 

do 

do 

Steam 

14 

1—3 

Fluid 

Hand  made 

Sprinkling 

15 

1—3 

do 

do 

do 

Sand-Cement  used 

16 

1-^ 

Plastic 

Packer  head 
machine 

Steam 

From  factory  stock  pile. 

1914 

17 

1-1 J^ 

Quaking 

On  jigging 
Machine 

Damp  sand 

Replacement 

18 

1—2 

Quaking 

do 

Damp  sand 

}4"  max.  size  aggregate 

1915 

19 

1-2^ 

Plastic 

Tamping 
machine 

48  hours 
steam 

Replacement 

20 

1-2J^ 

do 

do 

96  hours 
steam 

1919 

21 

1—3 

Plastic 

Packer  head 

Steam 

Aggregate  up  to  }4". 

Replacement 

machine 

"Note:  Plastic  consistency  —  Damp  sand  consistency.    As  wet  as  would  permit  immediate  removal  of  the  jacket. 
Quaking  consistency  —  Not  fluid  but  wet  enough  to  require  retention  in  the  moulds  for  several  hours. 
Fluid  Consistency  —  Soupy  mixture  which  was  easily  poured  from  a  bucket. 


The  tile  were  arranged  in  working  drains  about 
800  ft.  long  in  the  order  shown  in  Figure  4  for  convenience 
in  removal  for  test.  The  replacement  tile  are  of  course 
grouped  together  similar  to  the  "B"  sections. 

To  determine  the  effect  of  alkali  waters  on  mass 
concrete  placed  above  and  below  the  gound  line  a  large 
number  of  concrete  blocks  were  molded  and  installed 
in  1915,  as  listed  in  Table  2.  These  blocks  are  10" 
square  and  30"  long  with  two  steel  reinforcing  rods, 


to  alkali  waters.  Using  the  same  materials  a  third 
group  "C"  series,  were  moulded  in  position  in  the  alkali 
water  at  each  project.  Blocks  were  installed  at  Orman, 
S.D.,  Garland,  Wyo.,  Fort  Shaw,  Mont.,  Sunnyside, 
Wash.,  Fallon,  Nev.,  Mesquite,  N.Mex.,  Montrose, 
Colo.,   and   Grand   Junction,    Colo. 

Throughout  the  block  work  care  was  taken  to  pro- 
duce the  best  possible  quality  of  concrete.  All  materials 
were    weighed    to   ensure    accuracy     and     thoroughly 
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Pig.  3. — Location  of  projects  on  which  cement  drain  tile  and 
concrete  blocks  have  been  placed  for  test.  Field  Invest- 
igation -  Bureau  of  Standards,   1913. 

mixed  by  shovels  in  batches  sufficiently  large  for  a  single 
block.  Sufficient  mixing  water  was  used  to  result  in 
a  plastic  quaking  concrete  which  handled  and  placed 
easily.  The  consistency  was  not  fluid  as  is  commonly 
used  in  reinforced  concrete  construction  and  probably 
slightly  stiffer  than  could  be  used  in  some  types  of  work. 
Owing  to  the  different  brands  of  cement  in  use  on  the 
various  projects  and  variation  in  types  and  physical 
characteristics  of  aggregates,  a  wide  variety  of  concretes 
were  obtained  all  of  which  are  linked  up  in  such  a  manner 
that  definite  conclusions  can  be  drawn  for  all  through 
the  results  obtained  with  the  Denver  "A"  Series  blocks. 

Method  of  Field  Tests  and  Inspections 

As  shown  in  Figure  4,  the  tile  originally  installed 
were  so  grouped  that  excavation  of  a  continuous  trench 
32'  long  would  allow  the  removal  of  a  section  consisting 
of  two  each  of  the  16  types.  Field  tests  made  in  1914, 
1915,  1916  and  1919  consisted  of  the  removal  of  one  or 
more  such  sections,  and  crushing  tests  which  were  made 
near  the  drain  by  means  of  the  portable  hydraulic  tile 
testing  machine  shown  in  Figure  5.  Samples  of  tile 
were  obtained  and  observations  made  as  to  the  condition 
of  each,  such  as  apparent  amount  of  moisture  and  white 
salts  in  the  walls.  Samples  of  soils  and  waters  were 
■obtained  for  chemical  analysis. 

Concrete  blocks  were  inspected  in  1916  after  one 
year  exposure  and  again  in  1919.  This  consisted  of 
visual  inspection  of  each  block  above  and  below  the 
ground  line.  Samples  of  soil  waters  were  obtained 
for  analysis. 

Chemical  Analyses  of  Waters. 

The  chemical  analyses  of  waters  flowing  through 
the  cement  tile  drains  are  given  in  Table  3.  The  results 
shown  imder  columns  marked  "I"  are  the  average  of 
all  analyses  up  to  and  including  1916  at  which  time  the 
investigation  was  suspended  due  to  press  of  other  work. 
The  results  of  the  analyses  in  1919  are  shown  under 
-colimin  "2".    These  waters  are  all  of  the  sulphate  type 


with  the  possible  exception  of  that  at  Yuma  where  the 
alkali  water  concentration  is  low.  Of  the  bases,  sodium 
usually  predominates.  Chlorine  is  high  at  Roswell,  but 
there  is  also  a  large  amoimt  of  the  sulphate.  Concentra- 
tions are  generally  below  .5  of  one  percent  and  all  average 
below  .85%,  although  concentrations  of  about  5%  have 
been  found  in  these  localities.  Concentrations  from 
year  to  year  are  quite  constant  with  perhaps  a  slight 
tendency  towards  reductions  might  be  expected  after 
a  long  period  of  time. 

The  chemical  analyses  of  soil  and  surface  waters 
to  which  the  concrete  blocks  have  been  exposed  are  in- 
cluded in  Table  4.  The  marked  differences  in  concen- 
trations in  the  same  locality  may  be  accounted  for  by 
the  fact  that  these  pools  contain  more  or  less  surface 
water,  depending  upon  rainfall  conditions,  while  the 
tile  drains  obtain  their  water  by  slow  seepage  through 
a  body  of  soil.  These  waters  are  all  of  the  suphate  type 
with  the  exception  of  the  Fallon,  Nev.  water  which 
is  high  in  carbonates,  or  "black  alkali".  Of  these  bases, 
sodium   and   magnesium   predominate. 

Results  of  Inspections  and  Tests 

Space  will  not  permit  a  detailed  discussion  of  the 
results  of  inspections  and  tests  but  the  results  may  be 
summarized  as  follows: — 

Drain  Tile 

The  drain  tile  may  be  ground  as  to  consistency  of 
mixture  during  moulding  and  method  of  moulding  as  fol- 
lows:— 

Group  (a).  Plastic  Mix-machine  made.  Series  8 
12  and  16  (proportions)  (1-4);  7  and  (11  1-3);  13  (1-2H); 
9  and  10  (1-1^):  19  and  20  (1-2^)- 


■/y'jooSir». 

1/1 

/UIHJlJl'I-'UI^I'UI'.UI^I'd^ 

7|,|,|,|i'!-.|..I» 

.,i..i.,[„i,i/?r:n 

i5j>c^.vw. 

L 

>i'\'\'\'\'\^\.\,\,\'\'],\,\,\> 

'I'l'l'l'l'l'l' 

'I'l'l'l'l'l 

/^fiprtt,  JO  fi'/t  *f  **«*  imri*4. 


Genami  Layoc^ 


\M\J^  \M\M\M\J{\Jl\J^\M.\B\B\B  \8\B  \B\B\B\  B\B\B\B 


Fig. 


4. — Arrangement  of  Cement  Drain  Tile.  The  "A"  sec- 
tions contain  two  tile  of  each  series  and  were  thus 
arranged  for  convenience  in  removal  for  testing. 
There  are  10  "A"  sections  followed  by  "B"  sections 
each  of  which  is  composed  of  all  the  remaining  tile 
of  one  type. 


Group    (b).    Plastic     Mix-handtamped.     Series    1 
(1-21^);  3,  4,    5  and  6  (1-2). 

Group    (c).     Quaking    Mix-handtamped.     Series  2 
(1-2H);  17  (1-lH);  and  18  (1-2). 
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Table  II. 

List  of  Concrete  Blocks  Moulded  and  Installed  in  1915. 
All  blocks  molded  in  smooth  wcxxl  moulds  unless  otherwise  indicated. 
Blocks  are  10"  x  10"  square  and  3U"  long. 


Moulded  at  Denver, 
Colo. 

Moulded  at  Project. 

"A"  Series 
Proportions  by  volume. 

Central  Yard 

"B"  Series 
Proportions 
by  volume. 

In  Place  in 
Alkali  Soil 
"C"  Series 
Proportions 
by  volume. 

1-1 H-3 

1-2H-5 

1-11^3 

1-2  H-5 

1-1 H-3 

1-214-5 

Orman.  S.D. 

2 
12 

22 

2 
12 
S2 

2 

2 

2 

2 

Garland,  Wyo. 

2 
i2 

22 

2 

12 

22 

2 

2 

2 

2 

Fort  Shaw,  Mont. 

2 

2 

2 

2 

2 

2 

Sunnyside,  Wash. 

2 

2 

2 

2 

2 

2 

Mesquite.  N.  Mex. 

2 

2 

2 

2 

2 

2 

Fallon,  Nev. 

2 

2 

2 

2 

2 

2 

Montrose,  Colo. 

2 

2 

2 

2 

2 

2 

Grand  Junction,  Colo.  ' 

2 
i2 

22 

2 
12 

22 

2 

2 

2      / 

2 

1  Moulded  in  steel  lined  molds. 

2  Moulded  in  rough  wood  molds. 

»  Blocks  of  both  proportions  of  sand-cement  concrete  and  natural  cement  concrete  were  moulded  at  Denver  for  installation  at 
Grand  Junction. 


Group  (d).    Fluid  Mix-handtamped. 
and  15  (sand-cement  1-3). 


Series  14  (1-3) 


Considering  Group  (a),  one  or  more  tile  of  each  of 
these  series  has  been  foimd  to  contain  varying  qualities 
of  salts  at  one  or  more  of  the  projects.  Tile  of  the  propor- 
tion 1  part  cement  to  4  parts  sand,  plastic  consistency 
(series  8,  12  and  16),  have  been  found  in  this  condition 
in  all  drains  where  exposed  to  alkali  waters,  and  at  five 
of  the  eight  projects,  swelling,  cracking  and  partial 
disintegration  has  occurred.  Tile  made  of  one  part 
cement  to  3  parts  sand  (series  7  and  11),  plastic  consis- 
tency have  been  found  in  better  condition  than  those  of 
the  leaner  mix,  although  there  have  been  cases  of  disinte- 
gration. 


Tile  of  Group  (b)  have  been  found  to  contain  salts 
at  all  projects  where  exposed  to  alkali  water.  Some  have 
been  badly  swollen  and  cracked.  These  tile  show  the 
inefficiency  of  hard  tamping  and  the  high  permeability 
which  is  characteristic  of  dry  consistencies.  No  bene- 
ficial effects  have  resulted  from  the  addition  of  ferrous 
sulphate  to  the  mixing  water  of  the  tile  of  Series  6  or  by 
a  coating  of  neat  cement  grout,  or  the  tar  coating  of 
Series  5,  although  the  latter  has  acted  as  a  retarder 
where  concentrations  were  low.  Tar  seemed  to  have 
little  beneficial  effect  in  the  higher  concentrations. 

The  tile  of  wetter  consistencies  in  groups  (c)  and 
(d)  have  generally  shown  themselves  to  be  superior 
to  (a)  and  (b).    Series  19  and  20,  1915  replacement  tile 
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have  shown  themselves  to  be  as  resistant  as  the  (c)  and 
(d)  groups.  These  two  series  were  made  on  a  machine 
of  the  tamper  type  which  apparently  produces  a  tile 
of  lower  permeability.  Of  the  two  latter  groups,  Series 
15  have  been  found  badly  affected  in  several  of  the 
drains.  These  tile  are  not  fully  comparable  since  the 
cement  content  is  only  one  half  that  of  a  normal 
1-3  mix.  Series  17  and  18  both  high  in  cement  content 
and  of  quaking  consistency  have  been  found  affected 
in  the  drains  at  Montrose,  Colo,  and  Roswell,  N.Mex. 


In  summarizing  the  condition  of  the  drain  tile 
it  may  be  said  that  rich  mixtues  of  quaking  consistency 
have  proven  to  be  most  resistant  to  disintegration  but 
that  even  the  best  mixtures  as  represented  by  Series 
2,  14,  17  and  18  may  be  affected  under  certain  conditions, 
probably  most  dependent  upon  concentration  of  salts 
m  the  seepage  water. 

In  Figure  6  are  shown  portions  of  tile  of  Series  14,17 
and  18  which  have  been  found  disintegrated. 


Table  III. 

Analyses  (Percentage  Reacting  Values)  of  Waters  in  Experimental  Drains. 

1.  Average  results  of  analyses  including  1916  inspection. 

2.  Analyses  of  samples  taken  in  1919. 

Samples  taken  at  outlet. 


Location 


Percent 

Soluble 

Solids 

in  Water 


Percentage  Reacting  Values 


Na 


Ca 


Mg 


CI 


SCH 


CX)» 


Garland,  Wyo 

Fort  Shaw,  Mont 

Sunnyside,  Wash 

Yuma,  Arizona 

Roswell,N.  Mex 

Montrose,  Colo 

Grand  Junction,  Colo, 
Himtington,  Utah — 


.33 

.20 

.40 

.11 

.46 

.50 

.851 

.30 


.20 

.12 

.24 

.11 

.49 

.23 

.332 

no 
flow 


32.0 
30.6 
24.7 
23.5 
23.9 
9.2 
25.9 
18.3 


33.2 
29.0 
20.4 
26.3 
25.4 
.8 
25.5 


10.3 
6.6 
14.0 
16.3 
19.4 
15.8 
10.1 
20.1 


9.8 
7.4 
17.8 
12.9 
18.5 
40.6 
11.3 


7.7 
12.8 
11.3 
10.2 

6.7 
25.0 
14.0 
11.6 


7.0 
13.6 
11.8 
10.8 
6.1 
8.6 
13.2 


3.2 

1.6 

6.1 

15.4 

27.1 

.5 

17.7 

1.8 


1.8 
.7 

6.3 
14.2 
28.1 

16.2 


40.6 
34.2 
38.1 
12.9 
20.0 
46.0 
28.7 
40.8 


36.6 
25.2 
37.0 
17.4 
19.0 
46.3 
25.1 


6.2 
14.2 
5.8 
21.7 
2.9 
3.5 
1.9 
7.4 


11.6 
24.1 
6.7 
18.4 
2.9 
3.7 
3.5 


1.  1.7%  nitrates. 

2.  5.2%  nitrates.    Concentration  unusually  low,  probably  because  of  flooding  of  drains  of 
adjacent  tract  during  irrigation  at  time  sample  was  taken. 


These  tile  have  a  very  low  permeability  and  the  disinte- 
gration is  typical  of  the  action  on  the  best  quality 
concrete,  beginning  just  within  the  outer  surface  and  pro- 
gressing into  the  wall.  Series  2  and  14  have  been  the  most 
resistant  of  all  tile  used.  Tile  of  Series  14  were  found 
affected  at  Montrose,  Colo,  and  Grand  Junction,  Colo., 
in  1916.  Until  1919  none  of  Series  2  had  shown  the 
effects  of  alkali,  but  at  this  time  a  number  were  removed 
from  the  upper  end  of  the  drain  at  Montrose,  lying  in 
shale,  and  several  were  found  to  be  damaged  on  the  ends. 
No  doubt  these  particular  tile  were  exposed  to  much 
higher  concentrations  of  seepage  water  which  found 
entry  to  the  drain  at  this  point  than  was  apparent  from 
the  result  of  analysis  of  the  water  sample  from  the  outlet 
of  the  drain. 


Concrete  Blocks 

The  condition  of  the  concrete  blocks  after  four  years 
exposure  to  alkali  waters  is  best  measured  and  expressed 
by  the  salt  concentrations  which  have  been  foimd  in  the 
different  localities.  At  Fallon,  Nev.  where  concentrations 
have  been  low  all  concrete  is  apparently  unaffected. 
At  Orman,  S.D.  where  concentrations  have  been  high 
practically  all  blocks  except  1-1^-3  proportion  Denver 
blocks  have  shown  signs  of  disintegration.  At  Mesquite, 
N.Mex.  where  concentrations  have  also  been  high  all 
blocks  are  badly  disintegrated  and  cracked.  In  general 
the  Denver  blocks  are  in  better  condition  than  blocks 
molded  on  the  projects.  At  three  projects  blocks  moulded 
in  metal   lined,   planed  wood  and  rough  wood  forma 
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were  installée  for  comparison.  Results  indicate  no 
choice  amoiiK  (lifso  throe  surfaces.  The  "B"  and  "C" 
Series  bl(Kks  jxTniit  a  comparison  to  Ix-  made  between 
concrete  cured  30  days  Ix-fore  exposure  with  blocks 
which  are  moulded  in  phice  in  the  soil  and  water.  There 
is  little  choice,  but  the  "C"  Series  molded  in  place  are 
generally  in  a  better  condition.  Blocks  exposed  to  the 
mtermediate  concentrations  as  at  Garland,  Wyo.  do  not 
show  marked  si^ns  of  disintegration,  but  the  effect 
of  the  alkali  is  evidenced  by  the  shelling  and  scaling  off 


of  surfaces,  at  an  above  the  water  line,  especially  on  the 
1-2 1/^5  mixtures.  Blocks  made  of  natural  cement 
and  installed  at  (irand  Junction,  Colo,  were  completely 
disintegrated  during  the  first  winter's  exposure.  Freezing 
and  thawing  no  doubt  accelerated  this  action. 

In  Figure  7  is  shown  a  l-2'/^5  proportion  block 
which  has  had  its  surfaces  shelled  off.  Inspection  of  this 
block  in  1916  revealed  that  no  disintegration  had 
occurred  except  that  the  neat  cement  surface  had  been 
shelled  off  exposing  fine  aggregate  grains.  This  action 
progressed  during  the  three  following  years  being  most 
marked  at  the  ground  line  but  also  apparent  below  the 
ground  surface. 

In  Figure  8  are  shown  a  portion  of  the  blocks  installed 
at  Mesquite,  N.Mex.  All  blocks  here,  including  the  Den- 
ver "A"  Series,  are  badly  affected,  being  cracked  and 
swollen  so  that  complete  disintegration  is  only  a  matter 
of  time. 

Conclusions. 

Consideration  of  the  number  of  laboratory  studies 
which  have  been  made  and  the  extent  of  the  field  work 
which  has  included  all  qualities  of  concretes  and  mortars 
exposed  to  a  wide  variety  of  conditions  would  seem  to 
justify  certain  conclusions  as  to  the  affect  of  soluble 
salts    on    concrete. 

1.  Laboratory  studies  agree  that  disintegration 
is  primarily  due  to  reaction  between  the  salts  in  solution 
and  certain  constituents  of  the  cement.  Disintegration 
is  first  a  chemical  action  which  may  under  some  condi- 
tions be  accelerated  by  cr>-stallization  of  the  resulting 
products  as  well  as  by  alternate  wetting  and  drying 
and  the  action  of  the  elements. 


Fig.  S. — Portable  drain  tile  testing  machine  used  in  making 

crushing  tests  of  tile  removed  from  the  drains.     Entire  Fig-  6.— Disintegrated  tile  of  Series  14,  17,  and  18  removed  from 

machine  with  the  exception  of  the  gears  and  the  hy-  the  drains  at  Montrose  Colo.,  and  Roswell,  N.  Mex.,  in 

draulic  gauge  is  made  of  cast  aluminum.     For  ship-  1916.     These   are   rich   mixtures   of   low   permeability 

ment   the   machine   is   dismantled   and   packed   in   a  and  illustrate  the  manner  in  which  the  best  quality  of 

steamer  trunk.  concrete  is  disintegrated. 
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Table  IV 

Analyses  of  Surface  and  Subsoil  Waters  at  Block  Sites. 
1915  to  1919 


Percent 

Soluble 

Percentage  Reacting  Values 

Location 

Date 

Solids 

in 
Water 

Na 

Ca 

Mg 

CI 

SCH 

CO» 

Orman,  S.D. 

Fall       1915 

1.46 

24.7 

3  5 

21.8 

.6 

47.9 

1.5 

Spring  1916 

.93 

22.8 

9.3 

17.9 

.1 

45.4 

4.5 

Fall       1916 

1.36 

23.7 

21.8 

4.5 

.5 

47.2 

2.3 

FaU       1919 

Surface  water  at  site 

3.31 

18.3 

9.4 

22.3 

.4 

46.6 

3.0 

Subsoil  water  above  s 

ite 

.51 

10.5 

15.4 

24.1 

.2 

45.9 

3.9 

From  pond  below  site 

.93 

18.3 

9.4 

22.3 

.4 

46.6 

3.0 

Fall       1915 

.81 

42.5 

4.2 

3.3 

3.3 

41.9 

4.8 

Garland, 

Spring  1916 

.70 

41.8 

4.0 

4.2 

3.3 

41.5 

5.2 

Wyo. 

Fall       1916 

.67 

41.4 

4.2 

4.4 

3.9 

39.5 

6.6 

Fall       1919 

.41 

43.1 

3.3 

3.6 

3.2 

38.2 

8.6 

Fall       1915 

.40 

36.5 

2.4 

11.1 

2.0 

47.3 

.7 

Fort  Shaw, 

Spring  1916 

.95 

33.0 

6.7 

10.3 

1.7 

47.0 

1.3 

Mont. 

Fall       1916 

2.44 

34.7 

2.7 

12.6 

1.3 

47.7 

1.0 

FaU       1919 

1.67 

32.0 

4.7 

13.3 

2  0 

46.3 

1.6 

Fall       1915 

.22 

19.7 

13  9 

16.4 

8.5 

36.9 

4.6 

Sunnyside 

Spring  1916 

.22 

29.2 

7.0 

13.8 

6.2 

41.1 

2.7 

Wash. 

Fall       1916 

.22 

26.6 

6.9 

16.5 

8.3 

47.3 

4.4 

Fall       1919 

.23 

29.2 

6.6 

14.2 

8.9 

35.1 

6.0 

Fall       1915 

.13 

44.8 

2.4 

2.8 

9  0 

22.7 

18.3 

Fallon, 

Spring   1916 

.13 

46.7 

2.1 

1.2 

8.5 

21.2 

20.3 

Nev. 

FaU       1916 

.12 

46.4 

2.7 

.9 

9.6 

22.1 

18.3 

FaU       1919 

.10 

44.9 

2.7 

2.4 

8  5 

21.2 

20.3 

Fall       1915 

.86 

43.2 

5.5 

1.3 

21.7 

29.4 

.90 

Mesquite, 

Spring  1916 

3.02 

43.4 

3.7 

2,9 

14.8 

34.6 

0.60 

N.Mex. 

Fall       1916 

2.64 

42.8 

4.0 

3.2 

23.5 

25.8 

D.70 

Fall       1919 

.47 

39.4 

7.0 

3  6 

13.0 

36.1 

0.90 

FaU       1915 

1.61 

30.3 

4.4 

15.3 

.7 

48.0 

13 

Montrose, 

Spring  1916 

1.09 

29.5 

6.9 

13.6 

.7 

47.0 

2  3 

Colo 

FaU       1916 

1.78 

28.4 

5  6 

16.0 

.7 

48.6 

0.7 

FaU       1919 

.65 

16.4 

17.4 

16.2 

.4., 

48.5 

1.1 

Spring  1916 

2.51 

39  3 

3.2 

7  5 

2.2 

47.2 

.6 

Grand  Junction, 

FaU       1916 

.32 

30.6 

16.6 

2.8 

.8 

47.6 

1.6 

Colo. 

FaU       1919 

1.02 

45.6 

7.3 

7.2 

1.1 

47.5 

.9 
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Fig.  7. — Concrete  block  of  1 — ■2}-2 — 5  proportion  after  4  years 
exposure  at  Montrose  Colo.  Disintegration  is  most 
apparent  at  the  ground  line. 

2.  Field  investigations  verify  the  above  conclusion 
and  a  study  of  conditions  indicate  that  the  rate  of  disinte- 
gration is  dependent  upon  concentration  of  salt  solutions 
characteristic  of  the  concrete  and  exposure  conditions. 
Sulphates  appear  to  be  most  injurious,  chlorides  and 
carbonates  are  also  usually  present  but  their  affect  on 
the  reactions  cannot  be  definitely  determined  from  the 
data  available. 


3.  Concrete  of  the  highest  quality,  based  upon  pres- 
ent standards,  have  been  seriously  affected  in  high  con- 
centrations of  sulphate  waters. 

4.  Concentrations  of  salts  in  soil  water  vary  so 
greatly  only  short  distances  apart  that  our  present 
knowledge  of  underground  drainage  conditions  does 
not  permit  of  definite  conclusions  being  drawn  as  to 
maximum  concentrations  which  may  be  encountered 
in  any  locality. 

5.  Since  it  has  been  conclusively  demonstrated 
that  concrete  of  the  best  quality  may  be  disintegrated 
the  first  step  of  the  investigation  may  be  considered 
complete.  The  second  step,  the  finding  of  some  means 
of  preventing  disintegration  of  concrete  by  alkali  salts, 
other  than  by  drainage  is  dependent  upon  chemical  research , 
Bituminous  waterproof  coatings  and  that  class  of  materials, 
have  merit  but  can  be  used  only  under  certain  conditions. 
"What  is  desired  is  a  cementing  material  having  all  the 
good  properties  and  advantages  of  our  present  Portland 
cement  with  the  additional  quality  of  immunity  to  the 
action  of  alkali  salts. 


Fig.  8. — View  of  portion  of  the  blocks  installed  at  Mesquite 
N.  Mex.  after  four  years  exposure.  AU  blocks  at  the 
project  show  signs  of  disintegration.  Concentrations 
of  salt  in  water  have  been  as  high  as  3%.  < 


456 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


Notes  on  the  Audion  and  its  Application 

The  development  of  the  thermionic  valve  and  its  application  to  telephony 

H.  B.  Sherman,  A.M.E.I.C.  and  S.  R.  Parker,  A. M.E.I. C. 
Saskatchewan  Government  Telephones 

Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  10th. 


The  development  of  telephone  engineering  within 
less  than  fifty  years  since  the  original  invention  of  the 
first  crude  and  cumbersome  telephone  by  Bell  has  been 
so  rapid  that  it  has  been  practically  impossible  for  the 
engineering  profession  as  a  whole  to  keep  in  touch,  except 
in  a  very  superficial  way,  with  the  various  developments 
which  have  been  made. 

As  far  as  exchange  systems  have  been  concerned 
the  evolution  has  been  roughly  from  Magneto  to  Common 
Battery  to  Automatic,  and  the  present  equipment  and 
circuits  are  so  fundamentally  different  from  those  origin- 
ally used  that  it  can  readily  be  seen  that  the  economic 
and  engineering  problems  involved  in  converting  from 
one  system  to  another  without  interrupting  the  service 
during  this  gradual  process  of  evolution  have  been  very 
great,  particularly  to  the  pioneers  who  have  adopted  them 
thus  enabling  tests  imder  commercial  conditions  to  be  made 
without  unnecessary  delays.  This  progressive  policy  has 
probably  been  one  of  the  main  reasons  for  the  very  rapid 
strides  made  in  the  development  of  this  industry  within 
the  last  decade. 

The  very  rapid  development  and  extended  use 
of  exchange  equipment  has  naturally  lead  to  an  increasing 
demand    for   toll    facilities. 

The  development  on  toll  line  engineering  has  been 
from  iron  to  copper  circuits  with  increases  in  the  gauge 
of  copper  tmtil  economic  limits  were  reached. 

Efforts  were  then  concentrated  on  increasing  the 
circuit  facilities  without  corresponding  capital  lost,  and 
phantom  circuits  were  brought  into  use  extensively  and 
construction  methods  modified  to  suit  these  conditions. 
At  the  same  time  steps  were  developed  to  reduce  the 
distortion  on  the  lines  and  loading  coils  were  perfected 
and  used.  As  these,  however,  increased  the  attenuation 
on  the  lines  the  maximum  results  could  not  be  attained 
without  some  form  of  commercial  repeater. 

The  development  of  such  a  repeater  has  been  the 
dream  of  every  telephone  engineer,  and  when  it  is  realized 
that  in  the  telephonic  speech  wave  the  energy  available 
is  of  a  magnitude  of  1(>  watts  and  has  an  alternating 
frequency  of  roughly  200  to  2000  periods  per  second 
averaging  800  periods  per  second,  the  fact  that  any  results 
were  attained  with  mechanical  repeaters  is  marvellous. 

Variousv  ery  ingenious  devices  were  tried  from  time 
to  time  for  amplifying  the  attenuated  voice  currents 
at  intermediate  points  on  the  line  and  at  the  receiving 
station,  but  due  to  the  very  complex  nature  of  the  voice 
waves  and  lack  of  equipment  and  research  facilities 
which  involved  expert  knowledge  of  physics,  mathematics, 
etc.,  it  may  be  said  that  no  entirely  satisfactory  repeater 
was  developed  which  would  give  two  way  service  required 
for  commercial  telephonic  transmission  until  the  thermionic 
valve  was  developed  and  used  in  the  electronic  detector 


and  amplifier.  It  was  only  then  that  transcontinental 
transmission  either  by  wire  or  wireless  became  an  estab- 
lished fact.  As  a  matter  of  interest  it  may  be  stated 
that  the  loading  on  the  first  transcontinental  line  has 
now  been  entirely  cut  out  and  repeater  stations  substituted, 
it  having  been  found  that  by  spacing  these  comparatively 
close  together  the  distortion  of  the  speech  wave,  due  to 
capacity,  could  be  neglected  as  far  as  the  commercial 
transmission  was  concerned.  The  evolution  and  develop- 
ment of  the  thermionic  valve  is  probably  one  of  the  most 
far  reaching  and  remarkable  inventions  in  the  field  of 
modem  applied  science. 

The  Thermionic  Valve 

Thermionic  emmission  was  first  observed  by  Edison 
between  35  and  40  years  ago,  but  it  was  not  imtil  the 
last  20  years  that  a  satisfactory  theory  was  advanced  for 
the  thermionic  emmission  of  electrons.  This  theory 
which  has  now  been  generally  accepted,  roughly  is  that 
every  metal  contains  within  its  area  a  very  great  number 
of  free  electrons  which  being  so  minute  are  able  to  move 
freely  through  the  metal.  As,  however,  the  metal  and 
particularly  the  surface,  has  an  appreciable  attraction 
on  the  contained  electrons,  it  is  necessary  to  increase 
the  kinetic  energy  of  same,  so  that  they  can  dissociate 
themselves  from  their  containing  molecular  matter. 
When  the  metal  is  heated  the  kinetic  energy  of  the  electron 
is  increased  as  also  the  number  of  electrons  emitted 
from  the  surface.  As  the  temperature  is  raised  to  incan- 
descence the  flow  of  electrons  increases  proportionately. 
To  obtain  the  maximum  results  the  emitted  electrons 
should  be  imimpeded  by  molecular  matter,  therefore  if 
the  discharge  of  electrons  takes  place  in  a  very  high 
vacuimi  their  movements  will  approximate  as  closely 
as  possible  to  the  movement  of  free  electrons.  It  was 
later  discovered  by  coating  the  metal  conductor 
with  certain  oxides  that  the  phenomena  of  thermionic 
emmission  was  enormeously  increased  compared  with 
the  original  metal. 

One  of  the  first  practical  applications  to  which  the 
above  theory  was  adapted  was  the  thermionic  value 
developed  and  perfected  in  1914  by  J.  A.  Fleming  of 
London  University  and  universally  known  since  as 
the  Fleming  Valve. 

Fig.  1  shows  a  valve  of  this  type  and  consists  of  a 
glass  bulb  exhausted  to  a  very  high  state  of  vacuum 
enclosing  a  carbon  or  hietal  filament  "F"  and  a  metal 
plate   or   Disc    "P". 

The  Fleming  Valve 

By  passing  a  known  current  through  the  filament 
(Fig.l,  Battery  "A")  it  can  be  heated  to  incandescence, 
when    it    becomes    radio-active    emitting   streams    of 
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electrons  from  its  surface.  These  electrons  are  negative 
in  polarity  and  are  thrown  off  at  an  enormous  speed  under 
certain  conditions  attaining  a  velocity  approximating 
186,000  miles  per  second.  If  a  potential  difference  be 
now  created  between  the  filament  and  plate  (Fig.  1, 
Battery  "B")  so  that  the  plate  becomes  positive  to 
the  filament,  the  stream  of  negative  electrons  emitted  by 
the  flow  will  be  attracted  to  the  positive  plate  creating 
a  flow  in  the  vacuous  space  between  filament  and  plate 
as  the  stream  of  electrons  constitute  an  electric  current 
the  vacuous  space  may  be  said  to  have  become  a  conductor 
It  will  be  noted  that  this  flow  of  electrons  does  not  follow 
the  accepted  direction  of  flow  in  an  electrical  circuit, 
being  in  the  reverse  direction,  the  current  is  also  not 
constantly  equal  to  the  ratio  E/R  but  follows  a  curve 
similar  to  Fig.  2.  for  various  types  of  valves. 

On  the  abscissa  is  plotted  plate  voltage  in  volts  and 
on  the  ordinales  plate  current  in  milli-amperes.  From 
this  it  will  be  seen  that  with  a  given  current  on  the  fila- 
ment the  plate  current  increases  very  gradually  as  the 
plate  voltage  is  raised  from  zero  to  "A",  the  increase 
being  very  rapid  as  the  plated  voltage  is  increased  from 
"A"  to  "B"  and  is  negligible  from  this  point  on. 

The  Fleming  or  two  plate  valve  has  no  amplifying 
properties,  being  merely  a  rectifier.    The  general  adoption 
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of  the  term  valve  for  the  thermionic  detector  is  no  doubt 
due  to  the  fact  that  it  is  only  conductive  in  one  direction, 
that  is  from  the  filament  to  the  plate.  This  can  be 
shown  by  reversing  the  potential  difference  between 
filament  and  plate,  when  the  flow  of  electrons  will  cease 
as  well  as  any  current  flow  in  the  external  circuit.  This 
can  be  seen  if  a  suitable  measuring  instrument  is  placed 
in  the  external  circuit.  (A,  Fig.  1.)  Two  element  valves 
were  quickly  adopted  by  radio  engineers  as  rectifiers  and 
detectors  of  wireless  waves  but  it  was  not  until  the  discov- 
ery by  De  Forest  in  1906  that  by  introducing  an  addi- 
tional electrode  between  the  incandescent  filament  and 
plate  the  electron  flow  between  the  filament  and  plate 
could  be  controlled  and  regulated  that  the  most  sensitive 
repeating  device  at  present  known  was  developed. 

Development  from  the  Fleminê  Valve 

By  inserting  a  metal  electrode  or  Grid  "G"  Fig.  3. 
between  the  plate  and  filament  and  applying  a  difference 
of  potential  battery  "C",  Fig.  3.  between  the  grid  and 
filament  keeping  the  plate  potential  and  filament  current 
constant,  the  previous  balance  existing  between  the  plate 
and  filament  becomes  altered,  the  current  in  the  plate 
circuit  through  battery  "B"  and  instrument  "G"  alters 
correspondingly. 
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By  arranging  battery  "C"  so  that  the  grid  is  positive 
to  the  filament  additional  electrons  will  be  carried  across 
the  vacuous  space.  As  the  grid  allows  most  of  these 
electrons  to  pass  through  to  the  plate  the  current  in  that 
circuit  will  be  considerably  increased.  As,  however  a 
certain  number  of  the  electrons  strike  the  grid  there  will 
also  be  a  small  flow  of  current  in  the  grid  circuit  tending 
to  cause  a  flow  from  the  grid  to  filament.  By  adjusting 
the  potentiometer  so  that  the  grid  becomes  negative  in 
polarity  to  the  filament,  a  decrease  in  the  plate  current 
will  take  place,  due  to  the  repelling  action  of  the  negative 
grid  which  will  interrupt  the  flow  of  electrons  from  the 
filament  to  plate,  and  there  will  now  be  no  flow  of  current 
in  the  grid  circuit  as  the  negative  electrons  will  not  pass 
to  the  plate  or  grid  unless  it  is  positive  in  polarity. 
Keeping  the  current  on  the  filament  and  voltage  on 
plate  constant  and  adjusting  the  grid  voltage  from  a 
negative  to  positive  value  we  arrive  at  the  characteristic 
curve.  Fig.  4A  showing  the  relation  between  the  grid 
voltage  and  plate  current  Fig.  4  shows  the  negative 
half  of  this  curve  enlarged. 
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If  the  plate  voltage  is  now  increased  or  decreased 
the  character  of  the  curve  does  not  aher  ,  the  plate  current 
however  increases  or  decreases  in  proportion  bringing 
out  the  fact  that  the  negative  potential  which  it  is  neces- 
sary to  apply  to  the  grid  in  order  to  reduce  the  plate 
current  to  zero  value,  is  in  direct  proportion  to  the  plate 
voltage  but  of  much  smaller  magnitude.  From  this  it 
will  be  seen  that  there  are  two  methods  of  altering  the 
plate  current,  namely,  by  minute  variations  of  the  grid, 
potential  or  by  relatively  large  alterations  in  the  plate 
voltage. 

As  explained  before,  as  long  as  the  grid  potential 
is  kept  of  a  negative  magnitude  there  is  no  flow  of  current 
in  the  grid  circuit.  This  was  rendered  possible  by 
Lowenstein  in  1912  who  suggested  the  use  of  a  negative 
.battery  in  the  grid  circuit.  Therefore  if  the  circuit 
fan  be  so  arranged  that  we  can  utilize  that  portion  of 
.the  curve  between  say  "A"  and  "B",  Fig.4.,  any  varia- 
tions of  the  incoming  voltage  will  be  entirely  wattless  as 
no  current  flows  (Watt=CE).  From  the  above  it  can  be 
readily  seen  the  possibilities  of  the  3  elernent  thermionic 
valve  as  an  amplifier  are  practically  unlimited,  as  the 
slight  .variations,  of  the  incoming  voice  waves  without 
!loss  of  energy  will  create  an  exact  amplified  reproduction 
without  distortion  in  the  plate  circuit,  but  with  an  energy 
output  of  from  12  to  16  times  the  magnitude  of  the  incom- 
ing impulses. 

The  voltages  involved  in  radio  work  are  of  smaller 
magnitude  than  those  encountered  in  telephone  trans- 
mission, and  until  recently  their  work  and  requirements 
only  involved  one  way  transmission,  valves  with  slight 
variations  of  characteristics  and  containing  a  certain 
volume  of  gaseous  matter  did  not  interfere  seriously  with 
the  development  of  radio  work.  It  was  fundamentally 
different  with  telephone  transmission  and  before  the  3 


element  thermionic  valve  could  be  applied  as  an  amplifier 
and  repeater  very  considerable  research  work  had  to  be 
done  to  design  a  suitable  valve  with  a  practically  perfect 
state  of  vacuum.  At  the  same  time  research  work  was 
carried  out  so  that  valves  could  be  manufactured  with 
exactly  the  same  characteristics.  The  scope  of  this 
article  however  ,  does  not  cover  this  portion  of  the  work. 
As  a  matter  of  interest  however,  it  may  be  mentioned 
that  those  intrusted  with  this  work  have  been  entirely  suc- 
cessful thus  enabling  very  rapid  strides  to  be  made  by 
the  telephone  engineers  along  these  lines. 

Figure  5  illustrates  one  of  the  simplest  forms  of  a  tele- 
phone repeater  circuit  and  an  endeavour  will  be  made 
to  show  the  amplification  due  to  the  various  types  of 
thermionic  valves  available  with  this  circuit. 


A  slight  endeavour  has  been  made  in  the  preceeding 
paragraphs  to  show  the  scope  of  the  thermionic  valve, 
which  has  practically  revolutionized  radio  and  telephonic 
engineering,  but  there  is  another  application  of  the  valve 
wMch  will  possibly  have  even  more  revolutionary  effects 
on  the  trend  of  modem  applied  science.  This  is  the 
adaptation  of  the  3  element  valve  as  an  oscillator  or 
generator  of  high  frequency  alternating  currents  which 
with  the  devices  at  present  available  seem  to  have  a  possible 
range  up  to  100,000,000  cycles  per  second.  Its  present 
use  except  for  experimental  and  research  work  is  limited 
however  on  account  of  the  relatively  small  amoimt  of 
power  available  which  is  in  the  neighborhood  of  500 
watts,  but  Ihis^  on  account  of  the  controlling  effect  that 
can  be  obtained  by  the  grid  potential  can  be  varied 
within  the  frequencies  given  above.  From  this  it  will 
be  seen  "that  we  havein^the^^  element  valve  the  most 
easily  maintained  and  operated  and  most  flexible  gene- 
rating device  known.  ^ ^         -    -  - 

The  factors  controlling  the  power  output  of  the  valves 
as  at  present  designed  are  the  filament  current  and  also 
the  dissipating  power  of  the  plate  which  heats  up,  due 
to  radiation  from  the  filament  and  also  the  intense  bon- 
bardment  to  :which  it  is  subjected  by  the  negatively 
charged  electron's.^  These,  as  before  stated,  are  normally 
thrown  off  at  an  enormous  speed,  this  speed  being  consi- 
derably accelerated  as  the  positive  potential  of  the  plate 
is  raised  so  that  what  might  be  termed  the  saturation 
point  of  the  incadescent  Tilament  as  far  as  its  power  to 
discharge  streams  of  electrons  is  limited. 

Research  work  is,  however,-  proceeding,  and  it  is 
suggested  that  substitution  of  the  elements  concerned. 
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as  siiy  ;i  radio-active  sul)slance  such  as  radium  for  the 
filament,  tlu-  discovery  and  substitution  of  a  plate 
element  having  a  «leater  dissipaliiiK  capacity  jjcr  area 
and  m<Klifications  in  the  desif^n  of  the  vacuum  contain- 
iuR  chamlxT  would  increase  the  ran^^e  of  frequency 
and  the  power  output  available,  oix^ning  up  many  new 
fields   lor   the  euRineer   to  conciuer. 

As  pointed  out  Ixfore,  the  radio  en^;ineer  adopted 
and  utilized  the  valve  UKJst  extensively  when  it  was 
originally  ImniRlit  out.  The  telephone  ennineer  on  account 
of  the  more  riuid  rec|uirements  of  desiun  and  manufacture 
necessary  to  adapt  it  for  his  use  not  being  able  to  utilize 
it  to  full  advantage  without  further  very  necessary 
research  work.  On  account  of  having  to  do  this  research 
work  it  might  be  said  that  development  and  perfecting 
of  the  valve  has  been  largely  the  work  of  the  transmis- 
sion engineer. 

The  Thermionic  Valve  in  Multiplex  Telephony 

The  idea  of  multiplex  telephony  and  telegraphy 
are  by  no  mean  new,  and  various  inventions  were  made 
along  these  lines  from  time  to  time  but  it  was  not  until 
1910-11  when  Major  Squier  who  is  now  Senior  Signal 
Officer  of  the  U.S.A.  army,  propounded  his  theory  of 
carrier  currents  for  multiplex  work  that  any  very  marked 
progress  was  made  along  these  lines. 

The  general  principle  of  carrier  currents  or  channels 
is  that  any  number  of  audio  or  radio  frequencies,  provided 
they  are  of  a  higher  order  than  those  used  in  telegraphy 
and  telephony  and  are  not  within  the  same  range  of  har- 
monics, can  be  simultaneously  carried  over  a  pair  of 
wires  without  interference.  By  super-imposing  voice 
waves  and  telegraph  signals  on  these  channels  multiplex 
telephony  and  telegraphy  can  be  carried  out  over  a  single 
pair  of  wires  and  at  the  same  time  the  wires  can  be  used 
as  at  present  for  a  telephone  conversation. 

It  is  not  proposed  to  go  into  the  various  steps  adopted 
in  the  perfecting  of  the  equipment  and  circuits  beyond 
pointing  out  that  the  original  equipment  used  to 
obtain  the  high  frequency  oscillations  for  the  carrier  chan- 
nel, the  modulator  or  device  used  to  impress  the  voice 
currents  on  the  carrier  charmel  thus  obtained  and  the 
demodulator  used  at  the  receiving  end  to  detect  and 
restore  to  their  original  form,  the  incoming  signals  have 
all  been  discarded  in  favour  of  the  3  element  thermionic 
valve.  On  account  of  the  relatively  high  attenuation 
of  these  carrier  channels  this  valve  has  also  been  adapted 
as  an  amplifier  on  the  carrier  channels. 

One  of  the  most  important  developments  lately  has 
been  the  invention  of  what  is  known  as  the  "Band  Filter" 
by  Campbell  which  has  allowed  frequencies  within  closer 
limits  and  within  audio  ranges  to  be  more  extensively 
utilized  for  carrier  channels,  thus  reducing  the  transmission 
losses  to  a  minimum. 

As  a  matter  of  interest  it  may  be  stated  that  prac- 
tically simultaneous  developments  of  carrier  ctirrents 
or  channels  were  developed  in  America  and  Germany  but 
due  to  conditions  following  the  war  very  little  information 
is  available  on  the  German  systems.. 

Accepting  the  principle  of  artificially  created  carrier 
waves  or  channels  and  the  ability  to  invent  devices 
such  as  the  iriodulator  and  demodulator  valve  to 
harness  these  charmels  for  the  conducting  of  complex 
voice  currents  or  simple  telegraph  waves,  or  in  other 
words,  energy  and  power,  is  not  the  next  logical  pro- 
gressive step  to  survey  the  resources  of  nature  to  see  if 
we  have  not  provided  and  at  hand  a  practically  unlimited 


number  of  carrier  channels  of  indefinite  power  and  range 
not  subject  to  interference  or  distortion?  There  is  an 
almost  limitless  field  thus  opened  to  the  scientist  and 
engineer.  For  instance  with  a  simple  device  like  the 
prism,  the  4î»th  octave  of  light  can  Ije  .split  into  seven 
channels. 

P>om  results  obtained  it  would  appear  as  if  the 
human  brain  is  a  mfxJulator  and  demrxlulalor  in  as  far 
as  the  conveyance  of  "mental"  pictures  and  messages  is 
concerned,  but  with  our  occidental  minds  are  w(;  not 
all  too  apt  to  class  as  quackery  any  phenomina  for  which 
we  cannot  advance  a  reasonable  explanation  and  theory. 
The  X  Ray  tube  seems  to  have  harnessed  the  highest 
frequencies  at  present  utilized  but  the  p>ossibilities  of 
the  ranges  beyond  this  point  are  untouched. 

We  are  told  that  genius  is  akin  to  madness  but 
history  has  shown  that  things  which  appear  impossible 
or  to  be  more  correct  beyond  our  limited  comprehension 
in  our  generation  are  the  established  facts  on  which 
the  progress  of  the  succeeding  generations  are  based.  To 
what  lengths  could  not  the  engineer  go  if  he  wotild, 
instead  of  converting  the  dreaming  of  a  Jules  Verne  and 
H.  G.  Wells  or  a  Bulwar  Lytton  into  facts,  take  a  peep 
over  the  walls  of  the  narrow  ruts  and  furrows  created 
by  our  predecessors  and  allow  his  imagination  to  soar 
over  the  wider  fields  of  the  yet  imexplored  and  vast 
resources  of  nature. 

As  a  profession  we  are  creating  too  wide  a  barrier 
between  the  research  engineer  or  scientist  (physicist 
and  mathematician)  the  commercial  or  executive  engineer 
and  the  operating  engineer,  laying  too  much  stress  on 
the  latter  class  with  the  result  that  looking  over  the  names 
of  those  who  have  done  most  for  the  advancement  of 
scientific  knowledge  during  the  last  fifty  years  we  find 
scientists,  as  differentiated  from  engineers,  laymen  and 
mechanic  predominating.  The  engineer  with  his  nose 
to  the  grindstone  instead  of  being  the  creator  is  degene- 
rating into  the  copyist,  improver  and  adaptor  of  another's 
designs  and  ideas. 

The  crest  of  a  Scottish  town  whose  growth  has 
been  very  closely  associated  with  engineering  develop- 
ment, has  among  other  things  a  wharf  with  two  men 
supervising  a  third  man  rolling  a  keg.  The  motto  is  "God 
Speed ". 

We  are  getting  as  a  body,  perilously  near  to  the 
condition  of  the  supervisor,  and  unless  w'e  close  the  breach 
between  the  three  closely  allied  branches  of  the  profession 
mentioned  before,  and  allow  our  imagination  a  little 
more  play  and  develop  our  commercial  capabilities  and 
thus  become  creators  in  the  widest  sense  of  the  word, 
it  is  only  a  matter  of  time  before  the  professional  engineer 
as  at  present  designated  will  become  man  Friday  to  the 
scientist  and  executive  and  the  motto  of  the  town 
above  mentioned  would  make  a  very  suitable  epitaph. 

If  on  the  other  hand  however,  we  break  away 
from  our  narrow  ruts,  and  during  this  world  period  of 
re-construction  specialize  if  necessary,  but  not  to  the 
detriment  of  our  development  as  engineers,  and  combine 
our  scientific  and  engineering  resources  the  next  decade 
should  be  one  of  the  most  pregressive  in  the  history  of 
engineering,  and  the  day  will  not  be  so  far  distant  when 
the  limitless  resources  of  nature  will  have  been  harnessed 
for  the  benefit  and  use  of  mankind.  This  will  only  be 
possible  however,  if  We  allow  our  imagination  to  rise 
above  the  present  narrow  confinement  and  soar  into 
the  possibilities  of  the  infinite,  using  our  knowledge  and 
resources  as  engineers  to  make  our    dreams  come  true. 
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Annual  Meeting  Announcement 

The  annual  general  meeting  of  The  Engineering 
Institute  of  Canada  will  be  held  at  Montreal  on  Tuesday, 
January  24th,  1922,  at  ten  o'clock  A.M. 

At  this  meeting  the  formal  business  of  the  annual 
general  meeting  will  be  presented.  The  agenda  will 
consist  for  the  most  part  of  appointments  of  scrutineers; 


appointment  of  auditors;  reception  of  reports,  (a)  report 
of  Council,  (b)  reports  of  committees,  (c)  reports  of 
Branches;  new  business;  reports  of  scrutineers  announcing 
election  of  officers. 

This  meeting  will  be  adjourned  to  Winnif)eg,  Feb- 
ruary 21st,  22nd  and  23rd,  where  unfinished  business 
of  the  annual  meeting  will  be  continued  and  the  annual 
general  professional  meeting  will  be  held  under  the  aus- 
pices of  the  Winnipeg  Branch.  The  programme  of  the 
professional  meeting,  details  of  which  will  be  announced 
later,  is  at  present  under  consideration  by  the  Winnipeg 
Branch. 

The  Winnipeg  Branch  anticipates,  and  is  providing 
for  a  large  attendance  and  it  is  sincerely  hoped  that 
many  members  both  East  and  West  of  Manitoba  will 
plan  to  be  present.  It  is  expected  that  special  arrange- 
ments will  be  made  for  a  train  from  the  East,  and  possi- 
bly from  the  West  coast,  for  those  attending  the  meeting. 

Military  Records 

Although  a  careful  compilation  has  been  made  at 
the  headquarters  office  of  the  splendid  war  records 
of  our  many  members  who  served  with  His  Majesty's 
Forces,  it  is  realized  that  the  data  at  present  available 
is  not  sufficiently  complete  to  enable  The  Institute  to 
issue  the  final  roll  of  honour  as  a  permanent  record.  As 
the  office  has  no  mailing  address  for  the  men  of  this  group 
it  is  desirable  that  a  careful  scrutiny  be  made  of  the 
"addresses  wanted"  appearing  on  page  two  hundred 
and  forty  of  the  current  year  book  and  headquarters 
advised  of  the  present  address  of  the  men  who  are 
indicated  as  having  served  at  the  Front. 

If  each  member  on  reading  this  will  kindly  spend 
five  or  ten  minutes  going  over  this  list  and  send  to  the 
to  the  office  the  desired  information  it  will  no  doubt 
result  in  bringing  our  roll  of  honour  to  a  much  more 
nearly  complete  condition  than  obtains  at  the  present 
moment.  Any  effort  made  by  our  individual  members 
in  this  connection  will  be  greatly  appreciated. 

The  Leonard  Foundation 

Past-President  Colonel  R.  W.  Leonard,  M.E.I.C, 
has  established  a  foimdation  known  as  "The  Leonard 
Foimdation",  of  which  the  Toronto  General  Trusts  Corp- 
oration  are   trustees. 

In  view  of  the  fact  that  there  are  many  members 
of  T^e /nshÏM^ewhohave  seen  service  in  the  British  wars, 
whose  sons  would  be  eligible  for  scholarships  under 
the  Leonard  Foundation  and  because  of  the  position 
Colonel  Leonard  occupies  in  the  engineering  profession 
in  Canada,  a  brief  outline  of  the  Foundation  is  opportime. 

These  scholarships  are  designed  to  assist  in  the  edu- 
cation of  the  sons  of  clergymen  and  school  teachers. 
(British  subjects)  and  of  officers,  non-commissioned 
officers  and  men  of  the  permanent  British  and  Canadian 
army  and  navy  and  of  veterans  who  have  taken  part 
in  any  of  the  British  Empire's  wars,  who,  without  assist- 
ance would  be  unable  to  give  their  sons  the  desired 
education.  The  Foundation  will,  at  present,  permit  of  the 
granting  of  about  thirty  scholarships  annually. 
Provision  has  also  been  made  to  a  limited  extent,  for  female 
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students  of  like  parentaRC,  who  may  be  awarded  scholar- 
ships in  ;my  of  tlic  four  L'ldies  Collèges  shown  in  the  lisf 
It  IS  pn)i)osr(l  to  add  to  this  list  the  name  of  a  university 
at  which  scholarsiiips  in  civil  en^ineerinK  may  be  granted. 

The  names  of  the  Colleges  and  Schools  are  as  follows:  — 

(1)  Ridley    ColIoRe.    St.  Cnlharines.    Ont. 

(2)  Lake  Ltxige  Sch<x)l   for   Hoys,   Cîrimsby,   Ont. 

(3)  The  Lakefield  Preparatory  Schcwl  at  Lakefield 
Ontario,  of  which  Alexander  Mackenzie  is 
at  the  date  hereof  Head  Master. 

(4)  Havergal  Ladies  CollcRe,  Toronto,  Ont. 

(5)  The  Rothesay  Collegiate  School,  at  Rothesay, 
N.B. 

(6)  The  King's  College  School,  at   Windsor,  N.S. 

(7)  Edgehill  Church  School  for  Girls,  at  Windsor, 
N.S. 

(8)  King's  Hall  for  Girls,  Compton,  Province 
of  Quebec. 

(9)  Wycliffe   College,    Toronto,    Ont. 

(10)  The  Church  of  England  Deaconess  and 
Missionary  Training  House,  at  Toronto,  Ont., 
which  House  is  herein  classified  as  a  College. 

(11)  The  Roval   Military  College,    Kingston,   Ont. 

(12)  The  Royal  Naval  College,  Esquimalt.  B.C. 

(13)  The  Anglican  Theological  College  of  British 
Columbia,  of  Vancouver,  B.C. 

(14)  The  Ontario  Agricultural  CoIIege.at  Guelph, 
Ont. 

(15)  The  MacDonald  College,  Ste  Anne  de  Bellevue, 
Province  of  Quebec. 

And  such  additional  Universities,  Colleges  and 
Schools,  if  any,  as  the  Founder  may  from  time  to  time 
during  his  lifetime  designate,  or  such  as  may  be  constituted 
for  any  now  selected  or  hereafter  to  be  selected,  the  in- 
tention being  that  the  number  of  such  Universities, 
Colleges  and  Schools  shall  not  be  reduced  below  the  present 
nvmiber  of  sixteen. 

Other  information  can  be  obtained  upon  applica- 
tion to  W.  G.  Watson,  ass't  general  manager,  Toronto 
General  Trusts  Corporation,  to  whom  all  communications 
should  be  sent  in  cormection  with  these  Scholarships. 

Engineering  Societies  Dues 

A  comparison  of  the  dues  paid  by  the  various  grades 
of  members  in  The  Institute  with  those  of  other  Engin- 
eering Societies  is  pubUshed  at  the  request  of  one  of 
our  Branches.    The  figures  indicate  dollars  in  every  case. 

The  Engineering  Institute  of  Canada: 


Mem. 

Ass 

.  Mem.     Assoc. 

Jr. 

Stuc 

Entrance 

25 

15                15 

10 

Transfer 

Difference  in  entrance  Fees. 

Annual 

Res 

15 

12                19 

8 

3 

Br 

12 

10                15 

6 

3 

Non.  Res. . 

10 

8               S5 

5 

3 

Life 

150 

Entrance 

100 

Transfer 

50 

Annual 

20 

Annual 

(non-res.) . . 

15 

Inititutlon  of  Civil  Knslneera:  (Great  Britlan) 

50 

15  15  10 

12.50  12..50  7.50 

American  Society  of  Civil  Engineers: 

Entrance 30  25              20              10 

Annual 

Res 25  25              15              15 

Non-Res 20  20               15               10 

Life 250  150 

American  Society  of  Mechanical  Eni^Ineers: 

Entrance 25  25  25  15 

Annual 15  15  15  15 

Life Annuity  sufficient  to  pay  dues. 

American  Institute  of  Electrical  Engineers: 


Fellow      Member  Ass.  Mem.  Assoc. 

Entrance 20               15  5 

Transfer 5  10 

Annual 20               15  10 

Life 400             300  200 

American  Institute  of  Mining  And  Metallurgy 

Entrance 10  10 

Annual 15  12 

Life 150  150 

Note:— British  fees  at  £1.1.0  —  S5.00. 


Stud. 


i 
I 
I 
i 
i 
I 
j 


EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


Situations  Vacant 

Mine  Surveyor 

Mine  Surveyor  for  coUiery  in  Alberta.     Box  202. 

Professor 

Position  vacant.  Professor  of  Electrical  Engineering 
in  College  in  Eastern  Canada,  duties  to  commence  October 
1st,  1921,  for  particulars  write  Box  203. 
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Engineer  for  Chemical  Plant 

Plant  superintendent  for  chemical  by-product  recov- 
ery plant  in  West  Virginia  to  take  full  responsibility, 
chemical  engineer  or  mechanical-electrical  engineer  with 
chemical  experience.  Salary  about  $6000.00  per  annum. 
Box    206. 


Situations  Wanted 

Civil  and  Mechanical  Engineer 

A.M.E.I.C.,  registered  professional  engineer  (civil 
and  mechanical)  desires  change.  Would  consider  engag- 
ement with  manufacturing  firm  as  sales  engineer  or 
representative.    Box    77-P. 

Civil  Engineer 

Graduate  civil  engineer  (Toronto  University  1921) 
desires  to  locate  with  consulting  or  contracting  engineer- 
ing firm.  Four  years  experience  on  structural  steel  work 
of  all  kinds.  Good  draftsman  S.E.I. C.,  age  25.  State 
salary  offered  and  prospects  for  advancement.  Box  78-P. 

Civil  Engineer 

Graduate  civil  engineering,  A.M.E.I.C.,  age  27.  Six 
years  engineering  field  work  and  drafting  office.  Exper- 
ience includes  railways,  construction,  municipal  and 
mining.  Open  for  engagement  on  short  notice.  Details 
and  references  on  request.    Box  79-P. 

Technical  Graduate 

A  technical  graduate  is  immediately  available  for 
engagement  with  contractor  or  engineer.  Experience 
covers  industrial  plants,  pulp  and  paper  mills,  hydro- 
electric power  plants,  railway  location  and  construction 
dams,  irrigation  roads.  Suited  for  employment  as  field 
engineer,  superintendent,  foreman  or  inspector.     Box  80-P. 

Mechanical  Engineer 

Graduate  mechanical  engineer  B.Sc,  A.M.E.I.C., 
A.M.I.M.E.,  Canadian,  aged  32,  married,  with  eleven 
years  experience  in  various  branches  of  mechanical 
engineering,  desires  position  as  engineer  with  reliable 
manufacturer  or  firm  of  consulting  engineers  in  Canada. 
At  present  employed.  Thorough  training  and  testing  of 
locomotives,  marine  engines  and  turbines,  centrifugal 
pumps,  blowers  and  compressors.  Full  particulars  of 
experience  and  best  references  furnished.  Box  No.-81-P. 

Members'  Exchange 

Building  for  manufacturing  plant  wanted  in  Montreal 
or  Toronto  district.  Dimensions  150  to  200  feet  by  60 
feet,  preferably  two  or  more  stories.  Business  is  man- 
ufacture of  high  speed  tolls,  steel  castings  etc.  A  plant 
with  foundry  and  machine  shop  or  facilities  for  building 
would  be  acceptable.    Box  15-A. 


The  Library  of  Congress,  Washington,  D.C.,  desires 
a  complete  set  of  the  Journal  to  commence  with  the  first 
issue.  To  complete  the  set  we  require  a  copy  each  of 
the   following  : — 

1918  -  May  to  December. 

1919  -  January  to  April,  and  October. 

1920  -  August. 

1921  -  January,  March  and  April. 

Any  member  desiring  to  supply  a  copy  of  any  or  ail 
of  the  above  will  be  conferring  a  favour  upon  "The  Insti- 
tute" by  forwarding  such  copies  to  the  Secretary. 


if- 


CORRESPONDENCE 


Brazilian  Notes 


Editor,   Journal: — 
Dear  Sir: 

I  have  to  thank  you  very  much  for  yours  of  the 
9th  inst.  welcoming  me  back  to  Canada.  It  was  a  very 
pleasant  ending  to  a  very  delightful  trip  to  find  that  I 
had  not  been  forgotten  by  my  kind  friends  at  home. 

In  response  to  your  request  I  may  begin  by  saying 
that  my  first  realization  of  the  importance  of  South  Amer- 
ica came  home  to  me  when  I  boarded  a  luxuriously  fitted 
steamer  of  10,500  tons  in  New  York,  the  Vestris  of  the 
Lamport  and  Holt  line  and  found  that  she  was  sailing 
direct  for  Rio  de  Janeiro  and  Buenos  Aires  without  any 
intermediate  stop.  I  had  travelled  on  the  fine  steamers 
of  the  Mexican  line  and  those  of  the  Southern  Pacific 
and  had  been  several  times  along  the  Spanish  Main 
and  knew  the  Italian  and  French  liners  plying  between 
Colon  and  Mediterranean  Ports  but  here  was  a  British 
ship  making  a  straight  run  of  5000  miles  without  a  stop 
purely  in  the  interest  of  Brazilian,  Argentinian  and  Uru- 
guayan trade  and  merely  one  of  a  number  of  great  steam- 
ers fostering  this  trade.  The  United  States  has  another 
fleet  of  the  Munson  line  also  sailing  from  New  York 
and  the  Brazilian  Lloyds  still  another  line,  and  from  South- 
ampton is  the  still  finer  service  of  the  Royal  Mail  Steam 
Packet  Company. 

It  is  hard  to  imagine  a  much  pleasanter  sea  trip 
than  that  from  New  York  to  Rio  in  winter.  In  36 
hours  we  were  across  the  Gulf  Stream  and  into  sunny 
latitudes  and  on  the  3rd  day  we  picked  up  the  N.E. 
trades  which  blew  steadily  down  to  the  equator,  then 
a  day  or  two  of  "Doldrums"  and  then  the  S.E.  Trades 
on  the  port  bow  for  the  remainder  of  the  voyage.  The 
first  sight  of  South  America  was  the  lights  of  Permanbuco 
on  the  11th  day  out.  The  sea  had  been  a  lonely  one  so 
far  for  most  steamers  from  New  York  touch  at  Barbadoes 
if  not  more  of  the  West  Indian  Ports  and  we  were  far 
outside  their  track  but  from  Cape  San  Roque  South  we 
were  in  the  direct  line  not  only  from  New  York,  but  from 
England  and  the  Mediterranean  and  had  vessels  of  all 
kinds  about  us  at  all  hours  of  the  day.  On  the  14th 
night  we  rounded  Cape  Frio  and  at  daylight  next 
morning  crept  quietly  in  under  the  Sugarloaf  and  just 
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before  sunrise  anchored  in  Rio's  great  harbour.  At 
sea  we  had  almost  invariably  had  rather  commcjnplace 
sunrises  and  sunsots,  the  sun  jumijiriK  up  suddenly 
into  an  almost  cloudless  sky  but  in  Rio  this  was  the  rainy 
season  and  there  were  streaks  of  clouds  and  mist  over 
the  mountains  and  some  j;or^jeous  colouring  effects 
as  the  sun  burned  them  up  but  when  he  not  through  with 
his  work  he  came  out  very  strong  indeed  and  gave  us 
a  magnificient  view  of  the  city  and  the  bay  and  the  won- 
derful mountain  scenery  around  it.  Rio  is  built  upon  low 
flat  ground  at  the  base  of  a  chain  of  high  hills  and  through 
this  flat  stick  up  a  numter  of  conical  liiils  of  granite  and 
gneiss.  One  or  two  of  these  have  i)een  levelled  down 
to  make  room  for  the  city's  growth,  two  others  are  sur- 
mounted by  old  fortifications  and  by  an  observatory 
and  a  third  has  an  evil  reputation  as  the  home  of  the 
most  criminal  element  and  as  not  being  safe  for  pedes- 
trians at  night.  The  most  famous  and  picturesque  of 
all  is  the  Sugarloaf  guarding  the  entrance  to  the  harbour, 
and  bathing  its  feet  in  it. 

Behind  this  flat  ground  rises  the  main  mountain 
range  and  here  climbs  the  residential  suburb  Santa 
Teresa.  Higher  still  is  a  densely  forested  mountain 
slope  and  dominating  all  are  the  peaks  of  the  Corcovado 
and  Tijuca  2200  to  2500  feet  high. 

Turning  to  the  North  a  great  mass  of  mountains 
loom  up  some  40  miles  away  with  the  two  "fingers  of 
god"  sticking  up  from  the  flanks  and  to  the  East  is  the 
City  of  Nictheroy  across  the  harbour  and  more  jagged 
pinnacled  mountains  rise  behind  it. 

Rio  is  beautiful  viewed  from  the  outside  and  it  is 
scarcely  less  beautiful  when  you  get  into  it.  A  generation 
ago  it  was  a  hotbed  of  yellow  lever  and  malaria.  It  is 
now  one  of  the  healthiest  and  cleanest  cities  in  the 
tropical  world  and  is  full  of  handsome  buildings  and 
beautiful  parks  and  driveways,  while  enough  of  the  old 
city  remains  to  interest  one  and  remind  one  that  it  has 
a  history  dating  back  to  the  beginning  of  the  16th  century 
and  is  one  of  the  oldest  cities  of  the  new  world.  It 
is  also  one  of  the  largest  with  a  population  of  nearly 
one  million  two  hundred  and  fifty  thousand,  and  it  is 
the  capital  of  a  country  larger  than  the  United  States, 
with  over  25  millions  of  inhabitants  and  possessing  all 
kinds  of  climate  from  temperate  to  tropical  and  producing 
almost  everything  that  can  be  grown  in  such  climates 
on  a  fertile  soil. 

These  facts  and  a  great  many  more  can  all  be  found 
in  the  Gazetteers  and  encyclopœdias,  but  they  do  not 
seem  to  have  been  brought  home  as  j^et  to  the  ordinary 
North  American,  and  this  is  my  excuse  for  dragging 
them  up  and  parading  them. 

My  mission  to  Brazil  had  to  do  with  railways  and 
while  I  heartily  appreciated  the  beauties  and  pleasures  of 
Rio  I  had  to  keep  the  main  object  in  view  and  I  early 
introduced  myself  to  the  director  of  government  rail- 
ways, Senor  Robeiro  whom  I  foimd  to  be  a  most  courteous 
and  unassuming  gentleman  who  had  been  in  Canada 
and  spoke  English  ver>-  well  although  not  fluently.  His 
courtesy  took  a  very  practical  form  and  over  the  inevitable 
cup  of  coffee  he  tendered  me  the  freedom  of  his  line  and 
a  trip  over  the  most  interesting  portion  of  it  personally 
'(Conducted  by  his  traffic  manager  and  one  of  the  engineers; 
ynth  profuse  apologies  for  not  been  able  to  come  himself. 


The  portion  in  question  was  the  mountain  section 
of  the  "Serra  de  Mar",  the  trip  took  the  best  part 
of  a  day  and  was  of  absorbing  mterest  throughfnit. 

The  "Central"  is  the  main  artery  entering  Rio 
from  the  West  and  South  of  the  States  of  Minas. 
Geraes  and  Sao  Paulo,  a  broad  gauge  of  line  of  5' 3"  and 
has  a  very  heavy  traffic  for  the  first  70  miles  to 
Barra  Mansa  and  is  double  tracked  over  this  portion. 
The  grade  of  2%  has  had  to  be  developed  considerably 
on  the  mountain  side  hills  and  there  is  a  very  considerable 
length  of  tunnelling.  The  double  tracking  of  these  tun- 
nels without  interfering  with  traflic  is  a  work  of  which 
the  engineers  are  very  proud  and  justly  so,  for  the  material 
is  almost  always  bad  and  much  soaked  with  water, 
in  one  case  a  considerable  stream  is  carried  overhead 
with  very  small  clearance.  The  immediate  entry  to  the 
city  is  also  very  interesting  as  the  suburban  traffic  is 
enormous.  The  director  claimed  that  100,000  passen- 
gers were  handled  daily  which  I  believe  is  greater  than 
on  any  single  road  entering  New  York.  You  will  have  no- 
ticed that  the  Republic  has  recently  borrowed  $25,000,000 
the  greater  portion  of  which  is  to  be  spent  on  the  elec- 
trification of  this  particular  road.  The  electrification 
"bug"  has  taken  a  very  strong  hold  on  Brazil  and  with 
good  reason  for  coal  is  very  high  priced,  wood  nearly 
exhausted  in  this  part  of  the  country  and  water  powers 
are  quite  nimierous  and  partly  developed  with  good 
results.  The  absence  of  snow,  frost  and  ice  simplifies 
a  good  many  of  the  railway  problems  for  Brazil,  this 
among  others. 

Another  important  railway  system  entering  Rio 
is  the  Leopoldina  from  the  North  and  East.  Time  did 
not  permit  my  travelling  over  any  of  this  except  the  very 
interesting  Une  to  Petropolis,  a  summer  resort  among 
the  mountains  reached  by  a  section  of  rack  railway 
with  a  grade  of  8*^  or  107c-  From  Rio  to  Sao  Paulo 
is  a  run  of  some  300  miles,  not  especially  interesting 
after  the  mountain  section  abovementioned  is  passed. 
It  follows  the  valley  of  the  Parahyba  river  for  150 
miles  or  more  with  a  very  large  amoimt  of  curvature 
but  generally  easy  grades. 

Sao  Paulo  is  another  attractive  city  a  little  larger 
than  Toronto  and  the  capital  of  the  state  of  the  same 
name,  the  banner  state  of  the  republic.  Sao  Paulo 
is  immediately  upon  the  tropic  of  Capricorn  but  it  is 
2700  feet  above  sea  level  and  the  climate  is  decidedly 
temperate  and  ver>'  different  from  that  of  Rio  which  is 
tropical.  The  State  of  Sao  Paulo  produces  about  one 
half  of  the  world's  supply  of  coffee  and  one  hears  of 
very  little  else.  3,600,000  people  are  more  or  less  directly 
interested  in  coffee  and  they  drink  coffee,  talk  coffee  and 
I  believe  dream  coffee  almost  ad  nauseam.  Like  ever>'one 
who  puts  all  his  eggs  in  one  basket  Sao  Paulo  has  had 
some  serious  times  when  the  market  for  coffee  has  gone 
bad  or  the  season's  crop  has  not  been  up  to  standard 
and  as  in  our  own  North  Western  plains  thet  endency, 
is  to  go  into  other  products.  Sao  Paulo  can  grow  almost 
anything  in  the  way  of  tropical  and  subtropical  crops 
and  is  growing  maize,  cotton,  rice,  bananas,  grapes, 
tobacco  and  many  other  products,  and  the  more  remote 
portions  where  land  is  cheap  are  raising  cattle  and  hogs. 
There  have  been  and  are  still  magnificient  forests  in 
Sao  Paiilo  and    as  in  our  own    Ontario  and  Quebec, 
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these  have  been  partly  cleaned  and  burned  to  make  way 
for  coffee.  Coffee  could  be  marketed  readily,  the  timber 
could  not,  but  again  as  with  us  the  time  has  come  or  is 
fast  coming  when  the  timber  is  the  more  valuable  of  the 
two.  Sao  Paulo  has  the  advantage  over  Canada  that 
her  forest  growth  is  much  more  rapid  and  her  case  is 
not  so  discouraging  as  ours,  also  the  Brazilian  has  had 
the  benefit  of  North  American  experience  and  shows 
a  disposition  to  profit  by  it.  The  Brazilian  too  is  a  home 
lover  and  not  quite  so  anxious  as  our  prairie  farmers 
to  get  the  last  bushel  of  wheat  off  his  land,  sell  out, 
and  make  for  Southern  California  with  the  proceeds. 

The  State  of  Sao  Paulo  was  explored  and  settled 
from  the  little  town  of  Sao  Vicente  which  was  founded 
very  early  in  the  16th  century  on  a  sandbank  between 
the  sea  and  a  mangrove  swamp.  A  large  tidal  river 
flowed  through  the  swamp  and  floated  large  boats  and 
canoes  to  the  very  base  of  the  Serra  do  Mar.  Thence 
a  portage  ot  some  eight  miles  was  made  up  a  mountain 
gorge  and  over  a  divide  oi  800  metres  to  a  stream  flowing 
Westward  to  the  Tiete.  The  Tiete  in  turn  flowed  on 
to  the  Parana  and  the  Parana  to  the  Paraguay  and  together 
these  two  formed  the  Rio  de  la  Plata.  At  the  jvmction 
of  this  stream  with  the  Tiete  where  the  navigation  became 
wide  and  open  was  founded  the  town  of  Sao  Paulo.  The 
harbour  of  Sao  Vicente  was  not  suited  for  large  vessels 
and  was  replaced  by  that  of  Santos  a  couple  of  miles 
further  East,  and  in  1869  over  three  hundred  years  later 
an  English  company  undertook  the  construction  of  a 
railway  over  the  moimtains  to  replace  the  mule  trail, 
2700  feet  or  so  in  6  or  8  miles  was  too  steep  for  adhesion 
and  the  days  of  grade  development  had  not  arrived 
at  any  rate  in  England  or  Brazil  so  the  expedient  of  rope 
traction  on  a  10%  grade  was  adopted  and  the  now  famous 
Sao  Paulo  railway  was  evolved  and  is  to  this  day  doing 
business.  Sao  Paulo,  city  and  state  grew  and  prospered 
and  now  the  business  has  become  so  great  that  the  line 
is  congested  and  a  clamour  is  being  raised  for  a  newer 
and  more  up  to  date  railway  to  the  sea  to  provide  for 
the  ever  increasing  trade.  I  have  said  that  the  state 
had  a  population  of  3,600,000  which  seems  a  good  deal 
for  100,000  square  miles  of  tenitory,  but  as  a  matter 
of  fact  only  one  half  (the  Eastern)  is  settled  and  the  Western 
half  has  only  started.  Another  25  years  will  probably 
see  the  population  doubled  and  beyond  Sao  Paulo  are 
the  states  of  Mattogrosso,  Minas  Geraes  rich  in  cattle 
and  minerals  and  beyond  these  again  is  a  region  of  un- 
known wealth  stretching  to  Bolivia  and  the  Amazonian 
forests.  It  is  the  development  and  service  of  this  enor- 
mous territory  which  is  now  attracting  the  attention 
of  Brazil  and  the  outside  world  and  more  particularly 
the  government  of  the  state  of  Sao  Paulo  and  it  is  a 
solution  of  this  problem  which  I  went  to  Brazil  to  enquire 
into.  The  problem  is  complicated  by  the  fact  that  the 
interior  development  of  the  state  and  republic  has  been 
effected  by  metre  gauge  railways  and  something  like 
80%  oi  the  mileage  of  Brazil  is  built  to  this  gauge  which 
has  become  standard.  The  Sao  Paulo  was  built  to 
5' 3"  and  has  enforced  this  gauge  on  the  connecting 
lines  of  the  "Central"  and  to  a  certain  extent  on  that 
of  the  Paulista  because  these  use  the  same  terminals 
in  Sao  Paulo  but  a  great  mileage  of  other  roads,  some 
4000  in  Sao  Paulo  alone  showed  no  disposition  to  make 


any  change  which  is  naturally  a  matter  of  enormous 
expense  to  them  and  the  result  is  an  inconceivable  amount 
of  transhipment  which  added  to  the  already  high  rates 
makes  the  cost  of  transportation  very  Wgh.  Coffee 
being  a  high  priced  commodity  does  not  feel  this  very 
much,  one  1/5  of  a  cent  per  pound  does  not  mean 
very  much,  but  a  demand  is  growing  for  timber,  cord  wood, 
ties,  maize  and  a  number  of  other  of  the  cheaper  com- 
modities and  in  their  case  the  transhipment  is  a  heavy 
burden.  Years  ago  the  battle  of  the  gauges  was  fought 
out  and  the  Western  world  decided  in  favour  of  the  mod- 
erate 4' 83^"  but  South  America  never  accepted  this 
decision  and  thousands  of  miles  are  built  of  from  3  feet 
to  3'  6"  with  probably  about  one  half  or  more  of  the  metre 
standard.  I  have  come  to  believe  that  there  is  more 
in  the  narrow  gauge  construction  than  we  believe  and 
that  the  difference  in  cost  of  construction  and  maintenance 
is  very  considerable  but  in  any  case  5'  3"  gauge  is  almost 
unthinkable  as  a  standard  for  the  whole  of  Brazil  and  is 
neither  fish,  flesh  nor  fowl.  If  it  cannot  become  standard 
why  perpetuate  it?  To  widen  the  existing  narrow 
gauge  system  even  to  4'8}A"is,  a  much  more  serious  mat- 
ter than  is  involved  in  the  mere  spreading  of  the  rails 
and  widening  the  cuts  and  fills  and  purchase  of  new  rol- 
ling stock  such  as  was  done  on  our  own  Toronto  and  Ni- 
pissing  and  Toronto  Grey  &  Bruce  South  American 
roads  are  replete  with  tunnels  and  viaducts,  retaining 
walls  etc.  etc.  Every  yard  and  every  clearance 
would  have  to  be  altered  and  in  many  cases 
the  location  changed  as  is  actually  being  done  on  the 
Paulista  at  this  moment.  It  is  physically  possible 
to  run  standard  gauge  trains  on  curves  of  20  degree 
and  even  much  sharper.  As  a  question  of  economics 
it  seems  to  be  very  doubtful  indeed,  but  with  the 
metre  gauge  they  are  not  only  operating  such 
curves  successfully  but  in  a  great  majority  of  cases  earning 
good  money  and  paying  dividends,  whereas  with  the 
exception  of  the  Paulista  which  has  not  completed  its 
experiment  as  yet  the  broad  gauge  system  with  a  very 
considerable  traffic  is  not  paying  its  way. 

From  Sao  Paulo  I  went  Northwards  to  the  confines 
of  the  State  and  saw  what  wonders  these  narrow  gauge 
lines  had  accomplished  in  conjtmction  with  a  fertile 
soil  and  a  Uberal  immigation  policy.  Every  few  miles  was  a 
populous  well  built  town  with  water  and  electric  light 
and  all  the  modem  "frills".  Few  of  these  towns  were 
more  than  10  years  old,  many  only  3  or  4  and  the  railways 
which  had  built  them  had  seldom  cost  more  than  $18,000 
per  mile  through  a  country  by  no  means  flat  and  I  could 
not  but  wonder  what  would  have  eventuated  in  our  own 
Northwest  if  our  tastes  and  desires  had  not  outgrowm  our 
purses  and  had  we  been  content  with  the  cheap  lines  which 
had  developed  Minnesota,  Dakota  and  Manitoba.  My 
objective  in  the  North  was  the  Moribondo  falls  on  the 
Rio  Grande  but  the  rainy  season  was  on,  rivers  had 
overflowed  their  banks  and  carried  away  bridges  and 
roads  were  for  the  time  impassable  so  I  went  Southward 
again  and  then  West  and  over  a  long  stretch  of  metre 
gauge  line  into  the  state  of  Parana  and  over  the  Sao 
Paulo,  Rio  Grande  to  Punta  Grossa  and  its  capital 
Curityba  a  pleasantly  situated  cleanly  modem  city  of 
80,000.  The  Sao  Paulo,  Rio  Grande  is  a  wonderful  piece 
of  line  winding  in  and  out  of  every  stream  valley  and 
on  one  stretch  making  90  kilometres  of  running  to  gain 
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45  in  a  slraiKlit  line  and  the  profile  was  just  as  remarkable 
as  the  aliKiiniont.  but  lu-re  a^aiii  was  a  line  handling  a 
lar^o  Iratlii-  aiul  doiii^;  it  piolilably  and  in  a  lesser  degree, 
for  FaniiKi  is  not  as  old  and  wealthy  as  Sao  Paulo,  doing 
the  same  building  up  of  neat  towns  and  villages,  but 
Parana  is  a  timber  stale  lull  of  great  pine  forests  and 
frame  houses  with  shingle  rcK)fs  look  the  place  of  the 
brick  and  stucco  and  tiles  of  Sao  Paulo  to  a  large  extent 
and  instead  of  boundless  coffee  plantations  there  were 
pine  forests  alternating  with  open  "campos"  of  grassy 
uplands.  From  Curilyba  1  tcKik  another  railway,  the 
Parana  to  the  sea  coast  at  Paranagua.  It  is  one  of  the  scenic 
railways  of  the  world  breaking  suddenly  through  a  half 
mile  tunnel  from  the  plateau  to  the  wild  mountain  scenery 
of  the  Serra  de  Mar  and  descending  2700  feet  on  a  maximum 
grade  of  3',';,  to  the  coastal  flats.  For  miles  we  hung 
on  a  slope  sometimes  so  steep  that  even  a  retaining 
wall  could  not  be  trusted  and  the  line  had  to  be  carried 
on  steel;  when  it  became  still  steeper  we  dodged  into  a 
tunnel,  1,500  feet  above  the  peaks  of  the  Serra  were 
wreathed  in  mist  and  1000  feet  below  a  mountain  torrent 
roared  and  plunged  and  chafed.  It  was  a  wonderful 
trip  worth  the  long  journey  from  Sao  Paulo  in  itself 
and  I  take  off  my  hat  to  the  plucky  Brazilian  engineer 
who  claimed  that  the  thing  could  be  done  and  did  it. 
Another  side  trip  took  me  into  the  reported  coal  measures 
of  Parana.  The  coal  was  of  doubtful  value  commercially 
but  the  drive  through  the  forest  and  across  the  campos 
behind  a  foiu*  horse  team  and  a  half  drunk  driver  and 
the  glimpses  we  got  of  home  life  in  the  outlying  settle- 
ments of  Brazil  the  life  of  the  wood  especially  the  hosts 
of  chattering  parrots,  and  last  but  not  the  least  the 
multitude  of  fleas  which  made  our  nights  miser- 
able. All  these  were  things  to  be  remembered  if  not 
enjoyed,  the  fleas  enjoyed  our  company  anyway.  Still 
another  interesting  experience  was  a  trip  in  a  stern 
wheel  steamboat  down  one  of  the  coastal  rivers  and  then 
in  a  launch  along  the  "Mar  Pequeiic"  a  great  coastal 
lagoon  similar  to  those  in  Florida.  A  week's  sojourn 
in  an  old  town  at  its  outlets  with  a  trip  across  the  timib- 
ling  surf  of  its  bar  out  on  the  South  Atlantic.  The 
sun  scorched,  at  times  the  tropical  rains  beat  down, 
the  mosquitos  sucked  and  the  fleas  bit,  the  food  or  rather 
the  cookery  was  at  times  unspeakable,  but  the  kindliness 
and  hospitality  of  the  people  were  always  perfect.  The 
scenery  matchless  of  its  kind  and  it  was  with  a  feeling 
very  much  akin  to  home  sickness  that  I  said  goodby 
or  "Ate-Iago" — (so  long)  to  my  very  kind  friends  on 
the  Rio  wharf  and  saw  first  their  figures  then  the  city 
and  last  of  all  the  "Sugarloaf"  glide  away  from  me  and 
disappear  as  the  good  ship  Andes  steamed  out  of  the 
harbour  and  headed  North  along  the  Brazilian  Coast  to 
Bahia,  Pamambuco,  Madeira,  Lisbon,  Vigo  and  South- 
ampton. These  were  all  ports  of  call  and  on  the 
evening  of  the  18th  day  we  ran  into  dirty  old  London 
and  heard  English  if  not  good  Canadian  spoken  all 
about  us.  A  week  in  London  and  I  boarded  the 
Canadian  "Spinner"  and  after  a  two  week's  very  com- 
fortable voyage  sighted  my  first  Canadian  land  and 
Canadian  snow  at  Chebucto  head  after  an  absence  of 
four  and  a  half  months. 


H.  K.  WiCKSTEED,  M.E.I.C. 


OBITUARY 


'— o 


Aubrey  Granger  Robb,  M.E.I.C. 


In  the  death  of  Aubrey  Ciranger  Robb,  M.E.I.C, 
which  occurred  at  Amherst,  N.S.,  on  June  twentieth, 
from  bl(x)d  poisoning,  the  City  of  Amherst  loses  one  of 
her  foremost  sons  and  the  engineering  profession  one  of 
its  notable  mechanical  engineers. 


AUBREY  GRANGER  ROBB,  M.E.I.C. 

The  late  Mr.  Robb  was  in  his  fifty-first  year  of  age, 
being  bom  at  Amherst  on  the  fourth  day  of  October  in 
the  year  1870.  He  was  a  son  of  the  late  Alexander  Robb, 
one  of  the  pioneer  industrial  builders  of  Amherst,  who 
established  and  carried  the  Robb  Engineering  Works 
through  the  trying  and  momentous  times  from  their  early 
inception  in  1865,  imtil  his  death  some  twenty-five  years 
later.  In  the  year  1891  the  deceased  returned  to  Amherst 
from  the  Massachusetts  Institute  of  Technology,  where 
he  studied  mechanical  engineering,  and  took  up  the  design- 
ing of  engines  in  the  Robb  plant,  later  becoming  cMef 
engineer  and  superintendent,  and  holding  those  important 
positions  to  the  present  time.  In  1906  he  serv^ed  on  Town 
Council  board,  his  mechanical  knowledge  permitting  him 
to  give  the  town  valuable  service  as  a  member  of  the 
Water  Committee.  In  1909  he  won  a  spirited  mayorality 
contest  and  served  as  Mayor  during  that  year.  For  a 
number  of  years  he  occupied  the  petition  of  secretary 
of  the  Maritime  Branch  of  the  Canadian  Manufacturers' 
Association.  In  addition  to  these  prominent  and  useful 
positions  in  the  civic,  industrial  and  commercial  life  of 
the  community,  Mr.  Robb  filled  an  important  place  in 
musical  and  social  circles.  As  a  musician  he  was  a  member 
of  the  Amherst  military  band,  during  the  period  of  its. 
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early  fame,  and  his  excellent  cornet  playing  has  graced  the 
programme  of  many  a  local  concert.  As  one  of  the  origin- 
ators of  the  "Thirteen  Club,"  and  a  sportsman  of  ability, 
particularly  in  the  realms  of  angling  and  boating,  he  attain- 
ed a  popularity  among  his  fellow  citizens  that  might 
well  be  envied.  He  was  an  enthusiastic  and  capable 
yachtsman,  being  the  holder  of  a  coast  navigator's  certi- 
ficate, and  a  member  of  the  Nova  Scotia  yacht  squadron, 
possessing  the  right  to  fly  the  British  blue  ensign  on  his 
sturdy  craft  the  "Bras  d'Or." 

The  deceased  is  survived  by  his  wife,  Lavenia  Grace, 
daughter  of  Rev.  Dr.  Steele,  and  two  children,  Kathleen 
Courtenaye,  and  Victor  Graham  ;  also  by  a  sister,  Margaret 
A.  MacGregor,  widow  of  the  late  Rev.  D.  MacGregor, 
and  two  brothers,  David  W.,  late  Manager  of  the  Robb 
Engineering  Works,  and  Walter  R.  of  California. 

Speaking  of  the  late  Mr.  Robb,  the  Amherst  Daily 
News  pays  a  tribute  to  his  memory  in  an  editorial.  "From 
his  early  youth  he  took  a  great  interest  in  boy  movements 
in  town,  and  the  old  Y.M.C.A.  had  in  him  one  of  its  most 
enthusiastic  supporters.  His  fine  musical  ability  naturally 
led  him  to  membership  in  the  band,  and  from  this  to 
orchestras  of  various  kinds,  culminating  in  one  recently 
organized  by  himself  out  of  the  young  talent  in  St.  Ste- 
phen's Church;  he  gave  liberally  of  his  time  and  his  talent 
to  the  upbuilding  of  the  musical  life  of  the  town.  In  his 
own  particular  sphere,  as  chief  mechanical  engineer  for 
the  old  Robb  Engineering  Co.  and  later  for  the  Inter- 
national Engineering  Works,  he  proved  his  competence 
and  from  a  personal  standpoint  no  one  could  be  more 
popular  with  the  men. 

Always  cheerful,  always  well  groomed,  always  busy, 
without  any  wish  for  fame,  he  was  one  of  our  boys, 
who  was  a  credit  to  his  home,  to  his  school,  and  a  splendid 
asset  in  manliness  and  usefulness  to  the  whole  community. 
His  life  could  be  emulated  with  profit  by  many,  for  it 
was  a  wholesome,  manly  life,  free  from  extremes,  and 
governed  by  ideals  of  usefulness  and  service." 


R.  S.  C.  Bothwell,  A.M.E.I.C,  has  been  appointed 
superintendent  of  Construction  at  the  Canadian  Johns- 
Manville  Co.  Ltd.  of  Toronto,  Ont. 


R.  F.  Davy,  A.M.E.I.C,  has  been  transferred  from 
the  Ottawa  River  Storage  to  the  new  dry  dock  now  being 
constructed  at  Victoria,  B.C. 


K.  P.  Macpherson,  A.M.E.I.C,  has  been  transferred     J 
by  the  Northern  Electric  Company  Ltd.  to  their  Toronto      " 

branch. 

* 

A.  M.  Reid,  S.E.I.C,  recently  accepted  a  position 
with  Barber- Wynne- Roberts  &  Seymour,  consulting 
engineers,  for  the  summer. 


A.  W.  Hanks,  J.E.I.C,  has  resigned  from  the  Domin- 
ion Bridge  Co.  Ltd.,  Winnipeg,  Man.  and  is  now  with 
John  A.  Patterson,  general  contractors,  in  the  same  city. 


A.  B.  Richardson,  A.M.E.I.C,  has  moved  from 
Toronto  and  is  now  with  the  Canadian  Bridge  Company 
Limited  at  Walkerville,  Ont. 


Geo.  R.  Elliott,  A.M.E.I.C,  has  left  The  Canmore 
Coal  Company  Limited  to  take  a  special  course  in  mining 
engineering  at  Columbia  University,  in  New  York. 


Major  George  B.  Hull,  A.M.E.I.C,  who  left  Canada 
to  take  up  inigation  work  for  the  British  Government 
is  now  district  irrigation  officer,  Euphrates  Division. 
Baghdad,  Mesopotamia. 


PERSONALS 


*- 


E.  H.  Pacy,  A.M.E.I.C,  is  now  with  the  Pittsburgh 
Welding  Company,  Pittsburgh,  Pa. 


P.  R.  Phillips,  A.M.E.I.C,  has  been  appointed  assist- 
ant engineer,  at  Birtle,  Man. 


Lieut.-Col.   H.  C  Lott,  A.M.E.I.C,   recently  left 
England  to  resume  his  duties  in  Mesopotamia. 


H.  A.  Elgee,  M.E.I.C,  has  been  appointed  junior 
deputy  chief  engineer,  Back  Bay  Reclamation  Scheme 
Bombay,  India,  and  has  left  for  India. 


Geo.  D.  Macdougall,  M.E.I.C,  has  been  appointed 
chief  engineer  of  the  British  Empire  Steel  Corporation. 
For  the  past  three  years  Mr.  Macdougall  has  been  general 
superintendent  of  the  Nova  Scotia  Steel  and  Coal  Com- 
pany. 

* 

C  E.  Macdonald,  A.M.E.I.C,  has  resigned  from  the 
International  Nickel  Company  of  Canada  Ltd.,  for  which 
company  he  was  sales  manager  for  several  years  to  take 
the  position  of  manager  with  the  Electrical  Alloy  Company 
at  Toronto,  Ont. 

C  H.  Scheman,  A.M.E.I.C,  general  manager  of 
the  company  formerly  known  as  the  Canadian  Chicago 
Bridge  and  Iron  Company,  Limited,  advises  a  change 
in  the  firm  name  to  The  Horton  Steel  Works,  Limited. 
Bridgeburg,  Ontario.  Considerable  interest  is  attached 
to  the  new  name  in  view  of  the  fact  that  it  was  adopted 
by  the  officers  of  the  company  in  honour  of  Horace  E. 
Horton,  a  pioneer  engineer  who  did  much  to  advance 
the  engineering  profession  and  who  was  founder  of  the 
business.        .i-Mii.-'.' 
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Mr.  Morton  died  in  nineteen  hundred  and  twelve 
at  the  aK«'  of  sixty-nine  years.  In  a  memoir  prepared 
by  Onward  Hates,  IIuRh  L.  Ccxiper  and  Arthur  L.  Mason, 
lor  (he  'iVansaclions  of  the  American  Scniety  of  Civil 
lMi)^ineers  il  stales:  "One  of  his  striking  (|ualilies  in  his 
enjrineerinn  practice  was  his  universal  refusal  in  middle 
life  to  acceept  anythinjj:  he  had  previously  designed,  as 
a  standard  lor  the  future.  Every  new  contract  for  a 
bridge,  and  there  were  man>-,  rec|uired  an  entirely  new 
set  of  drawings  to  lirin.u;  out  new  ideas  of  main  and  detailed 
designs,  and  in  this  sort  of  work  he  seemed  to  find  great 
pleasure.  The  fact  that  in  his  later  life  he  originated  and 
perfected  to  a  line  success  the  water  tank  with  the  hemis- 
pherical bottom  that  is  now  so  generally  used,  and  that 
he  maintained  this  design  as  a  standard  over  a  term  of 
years,  durmg  which  time  he  built  some  twenty-four  hun- 
dred of  these  tanks.was  a  great  surprise  to  those  who 
knew  him  between  eighteen  hundred  and  ninety  and 
nineteen  hundred.  One  of  Mr.  Morton's  personal  charac- 
teristics, that  was  very  rare  among  men  of  his  ability 
and  always  in  evidence  with  him,  was  his  great  patience 
with  a  student  employee  who  was  trying  to  better  his 
condition  through  special  studies  after  hours  and  through 
special  hard  work  during  working  hours." 


nto  the  study  of  electric  welding  from  a  technical  stand-' 
ix)int,  in  conjunction  with  his  work  at  the  Moncton  shops. 
During  this  research  work  he  assembled  and  equipped 
a  laboratory  of  his  own  for  the  carrying  on  of  the  work 
at  his  home. 


BRANCH  NEWS 


I 
I 


Moncton  Branch 

M.  ./.   Murphy,  A.M.E.l.C,  Secretary-Treasurer. 
Honours  for  Member  of  Moncton   Branch 

Fred.  H.  Williams,  M.Sc,  A.M.E.l.C,  who  was 
among  those  upon  whom  the  degree  of  Master  of 
Science  was  conferred  by  McGill  University  on  Monday, 
June  13th.  1921,  was  born  at  Knowlton  P.Q.  on  June 
6th.  1879  and  educated  at  Knowlton  Academy,  where 
he   obtained    his   A.A. 

In  1903  he  entered  McGill  University  in  the  Faculty 
of  Science,  taking  the  Electrical  Engineering  course  and 
graduated  in  1907,  obtaining  his  degree  of  Bachelor  of 
Science.  During  the  course  he  was  successful  in  winning 
the  Fleet  workshop  prize  and  first  prizes  in  the  following 
subjects;-  Mechanical  Draughting,  Freehand  Drawing 
and  Lettering.  From  1907  to  1910  he  was  an  assistant 
engineer  in  the  Engineering  Department  of  the  Northern 
Electric  &  Manufacturing  Co.  Montreal,  P.Q. 

From  1910  to  1912  Mr,  Williams  was  with  the 
Illinois  Traction  Co.,  Decatur  Illinois,  U.  S.  A.,  and 
from  May  1912  to  April  1918  was  with  the  Montreal 
Tramways  Company  as  Engineer  in  charge  of  special 
work. 

From  April  1918  to  date  he  has  been  with  the  Enginee- 
ring Department  of  the  Canadian  National  Railways, 
Moncton  N.B. 

It  was  during  this  latter  period  that  Mr.  Williams 
obtained   his  degree  of  Master  of  Science.     He  entered 


FRED.  H.  WILLIAMS,  M.Sc.,  A.M.E.l.C. 

Mr.  Williams  has  read  two  papers  on  electric  welding 
illustrated  with  lantern  slides;  one  at  the  MaUfax  General 
meeting  in  October  1920,  and  which  was  published  in 
the  November  number  of  The  Journal;  the  other  paper 
was  read  before  our  own  Branch  at  one  of  the  first  meet- 
ings of  the  same,  this  was  also  illustrated  with  a  much 
larger  set  of  slides. 

Mr.  Williams  assures  us  that  he  is  going  to  carrj'  on 
with  his  research  work  and  we  one  and  all  wish  him  further 
success,  and  take  the  opportunity  to  congratulate  him 
on  the  recent  honour  that  McGill  University  has  seen 
fit  to  confer  on  him. 

St.  John  Branch 

Harry  F.  Bennett  A..M.E.I.C.,  Secretary-Treasurer 

The  Canadian  Air  Board  films  were  exhibited  before 
the  members  of  the  Branch  and  their  friends  at  a  special 
meeting  in  the  Imperial  Theatre  on  Wednesday  evening 
June  29th.  The  theatre  was  very  kindly  placed  at 
the  disposal  of  the  Branch  for  this  purpose  and  the  pic- 
tures were  greatly  enjoyed  by  those  present. 

Before  the  presentation  of  the  pictures,  the  Chairman 
Frank  P.  Vaughan  M.E.I.C.  welcomed  the  visitors  and 
introduced  W.  Rupert  Tumbull,  M.E.,  who  has 
closely  associated  with  the  aircraft  production  in  Great 
Britain  during  the  war.  Mr.  Tumbull  spoke  of  the 
advances    which    were  made  in    aircraft  design,  of    the 
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necessity  for  rapid  development  and  production  during 
the  war  and  the  uhimate  superiority  of  the  Allied  planes 
over  those  of  the  enemy.  His  explanations  of  the  various 
types  and  their  distinctive  features  added  greatly  to 
the  exhibition. 

University  Recognition  of  Engineers 

Banquet  in  honour  of 

Dr.  Thompson, 
Dr.  Duggan, 
Dr.  Ross. 
Dr.  Fairbairn, 

June  24th,    1921. 

In  the  past  the  honorary  degrees  granted  by  Uni- 
versities have  generally  been  confined  to  the  profession 
of  law,  médecine  and  theology,  and  when  conferred 
outside  these  limits  the  recipients  have  usually  been 
members  of  University  faculties.  The  University  of 
Toronto,  however,  has  recently  conferred  the  honorary 
degree  of  Doctor  of  Science  on  R.  A.  Ross.M.E.I.C. 
and  J.  M.  R.  Fairbairn,  M.E.I.C.  thus  making  four 
engineers  to  be  so  recognized,  the  former  two  being 
T.  Kennard  Thompson,  M.E.I.C,  of  New  York  and 
G.  H.  Duggan,  M.E.I.C,  All  these  gentlemen  graduated 
from  the  Ontario  School  of  Practical  Science,  now  the 
Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto,  and  have  become  leaders,  not  only 
in  the  engineering  profession,  but  as  citizens.  Dr.  Duggan 
and  Dr.Ross  are  both  Past  Presidents  of  The  Engineering 
Institute  of  Canada.  Dr.  Fairbairn  is  the  present 
presiding  officer,  and  Dr.  Thompson  has  long  held  office 
in  leading  engineering  bodies  of  the  United  States. 

The  Montreal  Branch  of  the  Engineering  Alumni 
of  the  University  of  Toronto,  known  as  "The  Montreal 
respects  to  their  four  fellow  graduates,  and,  on  the 
Toike  Dikes",   embraced  the  opportunity  to  pay  their 


evening  of  June  24th,  at  the  University  Club  they  were 
joined  by  a  number  of  their  friends  at  a  banquet,  nearly 
100  being  present,  representing  the  leaders  in  all  the 
faculties. 

The  chair  was  occupied  by  J.  M.  Robertson.M.E.I.C, 
President  of  the  Toike  Dikes,  who,  after  formally  receiving 
the  reports  of  the  officers,  gave  place  to  Harold  Rolph, 
M.E.I.Cthe  newly-elected  President.  Walter  J.  Francis, 
one  of  the  Past  Presidents  of  the  Toike  Dikes,  and 
Vice-President  of  The  Engineering  Institute  acted  as 
Toastmaster. 

The  Toast  to  the  King  was  received  with  enthusiasm. 

The  Toast  "It"  the  University  of  Toronto,  was 
ably  proposed  by  Arthur  Surv'^eyer,  M.E.I.C,  one 
of  the  governors  of  the  University  of  Montreal  in  a  very 
eloquent  tribute,  and  was  appropriately  responded  to 
by  the  Rev.  R.  W.  Dickie,  M.A. 

Toastmaster  Francis  then  proposed  "Them",  and  in 
doing  so  asked  the  gathering  not  to  remember  the  wonder- 
ful month  of  Jime  as  one  of  the  heat  and  mosquitos,  but 
one  of  brides  and  Doctors  of  Science,  and  referring  to 
the  characteristics  of  "Them",  said  that  Dr.  Thompson 
might  be  likened  to  one  who  conceives  the  idea  in  a  big 
way.  Dr.  Duggan  to  one  who  materializes  it.  Dr.  Ross 
to  one  who  magnetizes  it  with  the  spirit  of  life,  and  Dr. 
Fairbairn  to  one  who  operates  and  perpetuates  it.  The 
Toast  was  received  with  unbounded  applause.  Dr. 
Thompson  in  responding  recalled  the  old  days,  expressed 
his  appreciation  of  the  honour.,  and  told  a  number  of 
very  humorous  stories  and  incidents.  Dr.  Duggan, 
with  appropriate  dignity,  expressed  his  pleasure 
and  thanks,  referring  specially  to  the  honour  done 
to  the  profession  as  a  whole  by  the  University. 
Dr.  Ross  bubbled  over  with  enthusiasm  and  humour 
and  kept  his  hearers  in  laughter,  while  Dr.  Fairbairn 
spoke  of  the  importance  of  the  engineering  profession 


Menu  Complimentary  Banquet  In  honour  of  Dr.  Thompson,  Dr.  Dugftan,  Dr.  Rou,  Dr.  Fairbairn. 
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and  of  ils  place  beside  the  other  learned  professions. 
Mach  of  "Them"  was  received  with  an  appropriate 
cartcx)n  thrown  on  the  screen. 

The  'I  oast  "Us"  The  Toike  Oikes  was  eloquently 
proposed  iiy  Prof.  C  M.  McKergow,  A. M. ICI. C,  of 
Mctiill  University,  and  responded  to  by  Mr.  Rolph,  who 
expressed  the  pleasure  of  the  Montreal  Toike  Oikes  in 
honoring  their  fellow  members,  three  of  whom  were  Past 
Presidents  of  the  body. 

Montreal  Branch 

J.  L.   liusfield,  A.M.E.I.C..  Secretary- Treasurer. 

Although  the  activities  of  the  Montreal  Branch 
have  been  curtailed  during  the  summer  months,  the 
various  committees  have  been  actively  carrying  on  their 
work,  and  it  is  expected  that  the  programme  for  next 
season  will  be  one  of  unusual  importance  and  interest. 

Two  important  events  of  great  interest  to  engineers 
occurred  in  Montreal  during  the  past  few  weeks.  One 
of  these  was  the  banquet  tendered  by  the  Montreal 
Toike  Oikes  to  the  four  Doctors  of  Science  of  the 
University  of  Toronto,  a  full  account  of  which  is  given 
elsewhere  in  this  issue  of  The  Journal. 

Another  event  of  great  interest  was  the  visit  of  the 
members  of  the  Montreal  Branch  to  the  concrete  sewer 
work  under  construction  at  Longueuil  for  the  Inter- 
Municipal  Sewer  Construction  Committee. 

As  the  guests  of  the  Canada  Cement  Company 
Limited,  The  Independent  Concrete  Pipe  Company 
Limited  and  The  Canadian  Lockjoint  Pipe  Company 
Limited,  a  number  of  members  of  the  Montreal  Branch 
spent  a  very  interesting  day  recently. 

The  party  assembled  at  the  Windsor  Hotel  and  was 
driven  over  by  motor  car  to  the  plant  between 
St.  Lambert  and  Longueuil  where  the  pipe,  a  specimen 
of  which  was  tested  later  in  the  day,  is  being  man- 
ufactured. The  special  features  of  the  pipe,  which  is  being 
laid  jointly  by  the  municipalities  of  St.  Lambert  and 
Longueuil  was  explained  briefly  by  W.  G.  Chace,  M.E.I.C., 
and  the  party  was  given  an  opportunity  to  note  the 
joint  details. 

The  party  was  then  taken  by  ferry  and  car  to  the 
Montreal  East  plant  of  the  Canada  Cement  Company, 
where  after  luncheon  the  specimen  48"  concrete  pipe 
was  tested.  The  test  was  abandoned  after  fifty  thous- 
and pounds  had  failed  to  do  more  than  start  minute 
cracks.  The  joint  test  indicated  nineteen  thousand 
pounds  breaking  load,  considerably  over  contract 
strength.  Following  the  test  the  party  made  a 
brief  inspection  of  the  plant  of  the  Canada  Cement 
Company. 

Peterborough  Branch 

D.  L.  McLaren,  A.M.E.I.C,  Secertary-Treasurer. 

A  meeting  of  the  executive  conunittee  of  the  Branch 
was  held  on  July  8,  1921  and  the  following  committees 
were  appointed,  the  first  named  being  the  convenor 
in  each  case: — 


Committee  on  I^K'fila'ure:-- Messrs.  Jas.  Mackin- 
tosh, B.  L.  Barns  and  A.  P.  Miller. 

Memlx-rship  Committee:  Messrs.  P.  P.  Westbye, 
A.  L.  Killaly,  B.  L.  Barns  and  D.  L.  McLaren. 

Meetings  &  Papers  Committee:  -Mes,srs.  E.  R.  Shir- 
ley. R.  L.  Dobbin,  H.  O.  Fiske  and  R.  H.  Parsons. 

Messrs.  R.  L.  Dobbin  and  E.  R.  Shirley  were  appoint- 
ed as  a  committee  to  make  the  necessary  arrangements 
for  an  outing  for  the  members  of  the  local  Branch  within 
the  next  month. 

Toronto  Branch 

F.  B.  Goedike,  A.M.E.I.C,  Secretary-treasurer. 

Messrs.  J.  M.  R.  Fairbairn,  M.E.I.C.,  President 
of  The  Engineering  Irislitule  of  Canada  and  R.  A.  Ross, 
M.E.I.C,  Past  President  E.  I.  C.  were  the  guests  of  the 
past  and  present  members  of  the  Executive  Committee 
of  the  Toronto  Branch  E.  I.  C.  at  a  luncheon  at  the 
National  Club,  Toronto,  on  Thursday  June  9th  on  the 
occasion  of  their  recent  visit  to  Toronto  to  receive  hon- 
orary degrees  from  the  University  of  Toronto. 

The  Chairman  of  the  Branch,  G.  T.  Clark,  A.M.E.I.C, 
proposed  the  toast  of  "Our  Guests"  which  was  responded 
to  by  Mr.  Fairbairn  who,  in  a  few  well  chosen  words, 
thanked  those  present  for  the  honour  done  him.  Mr. 
Ross,  also  responded  and  in  his  inimicable  style  kept 
the  party   amused   with    a    fund    of  good   stories. 

In  the  evening  Messrs.  Fairbairn  and  Ross  received 
the  degree  of  Doctor  of  Science  in  Engineering  conferred 
upon  them  by  the  University  of  Toronto  in  recognition 
of  the  eminence  they  have  attained  in  the  engineering 
profession. 

Annual  Report  of  the  Toronto  Branch,  E.I.C. 

Presented  April  28,  1921, 

To  the  Chairman  and  Members. 

Toronto  Branch  E.I.C. 

Gentlemen  :- 

I  herewith  beg  to  submit  my  report  for  the  past  fifteen  months, 
covering  the  period  since  the  last  Annual  Meeting  held  by  the  Branch 
on  January  22nd,   1921. 

During  this  period  the  Branch  held  forty-one  general  Branch 
meetings,  this  compares  with  eighteen  meetings  held  during  the  preced- 
ing fifteen  months.  In  addition  to  the  regular  meetings,  there  were 
a  number  of  excursions  arranged  for  the  members  to  visit  engineering 
works  of  special  interest. 

The  Executive  Committee  during  the  same  period  held  twenty-one 
meetings,  at  which  the  ordinary  business  matters  of  the  Branch  were 
transacted. 

Many  special  Committees  were  appointed  and  were  active  during 
the  past  year.  These  have  been  enimierated  in  the  report  submitted 
at  the  Annual  Meeting  of  the  Institute  held  in  February  last. 

The  Library  of  the  Toronto  Branch  was  extremely  fortunate 

this  year  in  receiving  a  most  valuable  gift  from  Mr.  Frank  Moberly 

.  of  the  Public  Works  Dept.    This  gift  consisting  of  the  complete  set 

of  the  Transactions  of  the  American  Society  of  Civil  engineers  boimd 

in  half-morocco  leather,  from  the  year  1903  to  date. 

Financial  statement  submitted  shows  a  balance  on  hand  of  S159.64 


470 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


Hamilton  Branch 

W.  F.  McLaren,  M.E.I.Ç.,  Secretary-Treasurer 

The  Hamilton  Branch  E.I.C.  held  their  March 
meeting  in  the  Royal  Connaught  Hotel  at  8.15  P.M. 
on  March  23rd,  1921,  H.  U.  Hart,  M.E.I.C,  Chairman, 
presided.     The   attendance   was   very   good. 

J.  W.  Tyrrell  M.E.I.C,  gave  a  report  of  the  Town 
Planning  Convention  held  in  Toronto  at  which  he  was  the 
delegate  representing  the  Hamilton  Branch.  He  reported 
that  the  convention  would  be  held  in  Hamilton  next 
year.  A  vote  of  thanks  was  tendered  Mr.Tyrrell  for 
his  report. 

A  unique  feature  of  the  meeting  was  the  presentation 
of  a  $25.00  cheque  to  John  R.  Dunbar,  S.E.I.C,  by  Mr. 
Hart.  This  was  the  prize  given  by  The  Engineering  Institute 
for  the  best  student  paper  for  the  year  1920. 

James  J.  MacKay,  O.L.S.,  M.E.I.C,  a  member 
of  the  Town  Planning  Commission  and  also  a  mem- 
ber of  the  Wentworth  Suburban  Road  Commission 
gave  a  splendid  address  on  "Roads  and  Boulevards  and 
what  they  Mean  to  Hamilton".  Mr.  MacKay  showed 
maps  to  illustrate  his  remarks  and  described  fully 
the  different  [classes  of  roads  and  who  were  respon- 
sible for  same.  He  showed  a  well  worked  out  system 
of  driveways,  parks  and  boulevards  for  a  greater  Hamilton 
and  comprising  all  the  territory  from  the  Red  Hill  on 
the  East  to  the  Guelph  escarpment  on  the  West  and 
taking  in  the  North  shore  and  Beach  on  the  North. 
An  interesting  discussion  followed,  short  addresses  being 
given  by  the  following  gentlemen: — 

Dr.  Mullins  representing  the  Hamilton  Health 
Association,  Mr.  Rae  representing  Flamboro  Township, 
T.  S.  Morris  representing  the  Town  Planning  Commission, 
R.  K.  Palmer,  G.  C  Martin  and  others. 

A  vote  of  thanks  was  tendered  to  Mr.  MacKay  for 
his  splendid  paper  and  the  Secretary  was  instructed  to 
secure  a  synopsis  of  same  and  have  it  sent  to  the  Journal 
for  publication. 

Annual  Meeting 

The  Annual  Meeting  of  the  Hamilton  Branch  of 
The  Engineering  Institute  oj  Canada  was  held  in  the  Royal 
Connaught  Hotel  on  May  6th,  1921  at  8.15  P.M. 

H.  U.  Hart,  M.E.I.C,  Chairman,  called  the  meeting 
to  order  and  gave  a  short  resume  of  the  year's  business 
showing  that  material  gains  had  been  made  in  all  branch- 
es of  activity.  He  expressed  his  thanks  to  the  chairmen 
of  the  different  committees  for  their  good  work  and  co- 
operation during  the  yeqr  and  referred  especially  to  the 
good  work  of  Mr.  Dwight,  Chairman  of  the  Papers  Com- 
mittee in  securing  good  meetings  for  the  year. 

The  Secretary's  report  was- read  by  J.  A.  McFarlane 
M.E.I.C,  and  showed  increases  in  receipts  and  member- 
ship. 

The  Treasurer's  Report  was  referred  to  the  auditors. 

On  motion  Messrs.  Paulin  and  Darling  were  appoin- 
ted Auditors  to  report  at  the  final  meeting. 

Mr.  Dwight  reported  very  fully  for  the  Papers 
Committee  and  '  outlined  several  papers  which  could 
be  secured  by  the  incoming  executive. 


E.  R.  Gray  A.M. E.I.C,  reported  for  the  Legislation 
Committee.  He  stated  that  the  Engineers'  Bill  was  given 
its  second  reading  in  the  House,  and  in  the  Committee 
opposition  arose  which  was  formidable  enough  to  cause 
postponement  of  the  Bill  until  next  session. 

The  Nominating  Committee  according  to  the  by-laws 
was  elected  and  asked  to  report  to  the  Executive  as  early 
as  possible.  Scrutineers  were  also  selected  to  report  at 
the  final  meeting. 

The  advisability  of  dividing  the  Branch  into  sections 
was  discussed  at  some  length  and  it  was  decided  to  leave 
this  over  to  the  new  Executive  for  their  consideration. 

The  question  of  The  Engineering  Institute  taking 
a  greater  interest  in  civic  affairs  was  discussed.  It  was 
felt  that  engineers  should  take  an  active  part  in  the 
work  of  such  boards  as  Town  Planning  Commission, 
Board  of  Education,  Board  of  Health,  etc.  A  committee 
was  selected  to  investigate  into  this  question  and  report 
at  the  October  meeting. 

The  Nominating  Committee  made  report  to  the 
Executive  on  May  16th  and  the  ballot  was  returnable 
on  the  30th  of  May.  A  ballot  revising  the  Branch 
by-laws  to  allow  juniors  to  vote  was  also  issued  at  the 
same  time  returnable  for  the  final  meeting  of  the  season 
which  it  was  decided  to  hold  on  May  30th. 

Final  Meeting  of  Season 

The  final  meeting  of  the  season  took  the  form  of  a 
luncheon  in  the  Arcade  Tea  Rooms  at  12.30  noon  on 
May  31st.,  Mr.  Hart,  Chairman,  presiding.  There 
was  a  very  good  attendance. 

The  Auditor's  report  was  read  and  adopted.  This 
report  showed  a  balance  on  hand  on  May  30th  of  $144.80. 

Short  addresses  were  given  by  Messrs.  Hart,  McKay, 
Tyrrell  and  others. 

The  scrutineers  announced  the  result  of  the  ballot 
as  follows: — 

Honorary    Chairman: — Robert      Hobson,    M.E.I.C 

Chairman:— H.  U.  Hart,    M.E.I.C. 

Vice-Chairman: — E.  H.  Darling    M.E.I.C. 

Secretary-Treasurer: — W.  F.  McLaren  M.E.I.C 

Committee:— W.  G.  Milne  A.M.E.I.C.,one  year, 
J.  W.  Tyrrell  M.E.I.C.  one  year,  H.  Graham  Bertram 
M.E.I.Ctwo  years,  F.  W.  Paulin  A.M.E.I.C.two  years. 

Ex-Officio:— R.  K.  Palmer  M.E.I.C,  E.  R.  Gray, 
A.M.E.I.C 

The  above  names  were  declared  members  of  the 
Executive  Committee  by  the  Chairman. 

The  by-law  allowing  Juniors  to  vote  was  declared^ 
carried.  . 

A  vote  of  thanks  was  passed  by  the  meeting  to  the 
retiring  members  of  the  Committee. 

Roads  and  Boulevards  and  what  they  mean  to  Hamilton 
James  J.  MacKay,  M.E.I.C,  O.L.S.,  . 

Member    of  The    Town    Planning    Commission    and    The    Wentworth 

Suburban  Road  Commission 
Gentlemen: 

When  I  wag  first  asked  to  speak  to  you  on  some  phase  of  Town 
Planning,  as  it  was  considered  that  you  would  be  interested  in  the 
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Rubjec't.  i-Hpoi'iiilly  as  rclatiiiK  Id  Ihimilton,  I  naturully  lii-Hitatvd  iilxmt 
ronsonliiiK  t<>  do  h<>  as  I  am  iiol  n  public  H|u-akcr,  l)ut  u»  Town  riaiuiiriK 
has  birn  a  hobby  of  mine  for  Home  years  antl  aa  I  never  lei  a  chance 
slip  to  boosi  for  ILimiltoii  an<l  its  iinprovcmi'iit.  I  consented  to  do  so. 
I  was  somcwiiat  in  I  he  position  nf  the  man  from  l/)s  Anuelcs.  At 
the  Ontiirio  (iood  KikkIs  Convention  held  in  Toronto  last  week,  one 
of  the  speakers  from  California  prefaced  his  remarks  by  tellinK  a  story 
to  show  thai  a  Californian  never  missed  an  op|)orl unity  to  boost  for 
his  home  town.  .\  man  who  lived  in  one  of  the  centres  died.  As  he 
had  no  relatives  or  friends  to  look  after  any  funeral  arransements.a 
group  of  neiKhlKHirs  thouKht  that  it  was  only  riijhl  that  the  man  should 
have  a  decent  burial.  The  funeral  was  accordinRly  arranged  and  while 
they  sttxxl  around  the  coffin  and  before  lowerinn  it.  the  spokesman 
suKK'estwl  that  it  only  seemed  risht  and  fit  that  someone  say  a  few 
words  about  the  deceased.  There  was  silence  for  simetime,  no  one 
volunleerinn  to  say  anything.  The  man  from  Los  Angeles  spoke  up 
and  said, ".As  there  appears  to  be  no  one  who  wishes  to  speak  about 
the  deceased.    1  would  like  to  say  a  few  words  for  Los  Angeles." 

I  think  that  we  Hamiltonians  could  very  reasonably  adopt  this 
man's  example  and  boost  for  Hamilton. 

Town  planning  is  a  very  large  subject,  taking  into  consideration 
as  it  does  every  phase  of  civic  development.  It  does  not  simply  mean 
the  laying  out  of  new  streets  and  subdivisions  as  is  the  popular  impres- 
sion, but  embraces  a  study  and  planning  of  a  city's  sewage  and  water 
system,  its  streets,  suburban  and  steam  railway  systems;  its  muni- 
cipal buildings,  its  schools,  its  factory,  business  and  residential  dis- 
tricts, its  parks  and  boulevards,  in  fact,  everything  that  goes  to  make 
a  great  city  all  come  under  the  scope  of  Town  Planning  and  I  do  think 
that  it  is  wise  economy  for  every  town  and  city  to  have  prepared  a 
comprehensive  Town  Planning  scheme  so  that  they  will  be  developed 
along  right  lines  and  not  grow  up  in  a  hap-hazard  way,  poorly  laid 
out,  narrow  streets  where  they  should  be  wide,  factory  and  dwelling 
mixed  indiscriminately,  poor  railway  facilities,  inadequate  water  and 
sewer  systems  and  various  other  things  which  happen  when  no  com- 
prehensive system   is  being  followed. 

In  thinking  over  what  might  be  of  the  most  interest  to  you  and 
having  just  come  from  the  Annual  Convention  of  the  Ontario  Good 
Roads  Association,  held  in  Toronto,  it  struck  me  that  I  might  talk 
to  you  on  "  Roads  "  and  what  they  mean  to  Hamilton.  The 
Department  of  Public  Highways,  under  whose  jurisdiction  practically 
all  roads  are  administered,  leaving  out  city  streets,  have  designated 
six   different   svstems  of  roads. 


1. 
2. 
3. 
4. 
5. 
6. 


Township  Roads 
County  Roads 
Provincial  County  Roads 
Provincial  Suburban  Roads 
Suburban  Area  Roads 
Provincial  Highways 


All   these  systems   receive  government   aid  for  their  construction  and 
maintenance. 

The  Township  Road.  SO'/c  is  borne  by  the  Township  and  20^0 
by  the  Province.  County  Roads.  60%  is  borne  by  the  County 
and  40%  by  the  Province.  Provincial  County  Roads.  40%  is  borne 
by  the  County  and  60%  by  the  Province.  Provincial  County  Subur- 
ban. 20'  f  by  the  County.  20%  by  the  City  and  60'  c  by  the  Province. 
Suburban  Area  Roads.  30%  by  the  County,  30%  by  the  City  and 
40%  by  the  Province.-    Provincial  Highways.    20%  by  the  County, 


10%  by  the  Provincial  and  10%  by  the  Federal  Gwornment.  A» 
Baid  before,  there  in  no  government  aid  in  the  construction  of  «trcct» 
within  the  limits  of  a  city  or  incorporated  town. 

Many  of  you  may  not  be  aware  that  swcn  Provincial  Hixhwayi 
enter  the  City  of  Hamilton.    These  Highways  are:- 


1. 
2. 
3. 


5. 


6. 


7. 


Main  Street  East  from  Hamilton  to  Niagara  Falls. 
Caledonia  Road  from  Hamilton  to  Caledonia  and  Port  I>)vcr. 
Ancaster  Stone  Roa-l  frrjm  Hamilton  to  Ancastcr.  Brantford 

and  on  to  Windsor. 
The   Hamilton   and    Dundas  Stone   Road    from    Hamilton. 

through  Dundas  to  Gait  and  Kitchener. 

Town  Line  Road  from  city  limits  through  Clappison's  Comers, 
Freelton  and  on  to  Guelph  and  Owen  Sound. 

Dundas  Street  from  Clappison's  Corners  easterly  through 
Waterdown  to  Toronto 

Toronto  and  Hamilton  Highway. 


These  roads  are  built  and  miintained  under  Government  super- 
vision and  receive,  as  stated  above,  the  most  liberal  grants.  They  will 
all  be  of  a  permanent  type  of  construction,  such  as  concrete  like  the 
Toronto  and  Hamilton  Highway,  Warrenite  or  other  bituminous 
surface  materials  like,  the  Dundas  and  Ancaster  Stone  Road. 

The  county  roads  connect  up  with  the  Provincial  Highways  and 
form  a  regular  network  of  roads  leading  to  every  part  of  the  County 
and  connect  with  similar  systems  in  the  adjoining  Counties. 

The  suburban  area  roads  are  those  very  heavily  travelled  roads 
in  the  immediate  vicinity  of  Hamilton.  These  roads  are  under 
the  jurisdiction  of  the  Suburban  .Area  Commission,  a  commission 
of  five  members,  two  of  which  are  appointed  by  the  City  of 
Hamilton,  two  appointed  by  the  County  of  Wentworth  and  a  fifth 
appointed  by  the  Provincial  Department.  The  cost  of  these  roads 
as  I  said  before,  30%  is  paid  by  the  City,  30%c  by  the  County  and  40% 
by   the   Province. 

You  will  thus  see  that  Hamilton  is  a  hub  of  a  perfect  network  of 
highways  reaching  out  from  the  City  in  every  direction  into  the  sur- 
rounding districts,  enabling  the  country  people  to  come  into  the  city 
with  their  produce  with  the  least  amount  of  inconvenience  and  also 
enabling  the  tired  city  dweller,  be  he  business  man  or  workman,  to  hie 
himself  and  family  in  his  flivver  out  into  the  country  to  enjoy  the  clear, 
fresh  air  and  beautiful  scenery  which  surrounds  Hamilton  on  every  side. 

Coming  closer  into  the  city.  I  would  like  to  describe  to  you  some 
of  the  schemes  which  have  been  suggested  towards  making  Hamilton 
an  ideal  city.  A  number  of  these  are  pet  schemes  of  my  own  and 
naturally  they  seem  all  right  to  me  and  I  hope  they  will  appeal  to  you 
also. 

For  instance,  we  have  our  city  parks.  Harv^ey,  Dundurn.  North 
End  or  Eastwood  Park,  the  Stewart  Park.  Canal  Reserve  Park.  VVabasso 
Park  or  Oaklands  Park.  Just  see  how  easily  it  would  be  to  connect 
up  all  these  parks  with  a  regular  boulevard  system.  You  can  leave 
Dundurn  Park  via  Tecumseh  Street  to  Barton  Street,  to  Bay,  to  Bur- 
lington Street  and  along  Burlington  Street  Eastward  touching  Eastwood 
and  Stewart  parks,  divert  to  Beach  Road  at  Ghent's  Crossing  to  keep 
alongside  the  Radial  Railway  to  Beach  Road  proper,  thus  avoiding 
all  the  various  railway  crossings.  Thence  along  the  Beach  Road  to 
Brant's  Pond,  passing  through  the  Canal  Park,  then  along  the  North 
Shore  Boulevard  to  Wabasso  and  Oaklands  Park  and  back  into  Harvey 
Park  via  York  street.  Think  what  a  drive  that  would  be  if  the  City 
only  planned  this  as  a  comprehensive  boulevard  scheme,  make  pro\dsion 
for  widening  the  roadway  to  a  proper  width,  planting  trees  along  both 
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sides  and  in  addition  have  a  civic  street  car  line  following  this  route 
and  entirely  circling  the  Bay.  It  would  only  be  necessary  to  bridge 
the  gap  from  Burlington  to  the  cemetery  on  York  Street,  along  the  North 
Shore  and  we  would  have  one  of  the  finest  boulevard  drives  in  Canada, 
connecting  up  seven  city  parks  and  having  a  view  of  the  waters  of  the 
bay   throughout   practically   its   entire   length. 

At  this  point  it  might  be  well  for  me  to  describe  to  you  the  new 
Valley  Inn  entrance  scheme.  This  scheme  consists  of  five  bridges 
linked  up  with  a  roadway  between.  That  is,  abridge  over  the  C.P.R. 
and  Grand  Trunk  over  what  is  known  as  the  London  Branch,  a 
bridge  over  the  Grand  Trunk  at  the  Junction  Cut,  these  two  bridges 
being  within  the  City  limits  have  to  be  financed  by  the  City  and 
Railway  companies.  Bridge  No.  3  is  over  the  old  channel  leading 
to  Coote's  Paradise.  A  fourth  bridge  over  the  Grand  Trunk  main 
line  and  the  fifth  bridge  over  the  Waterdown  Road  and  crossing 
from  the  East  side  of  the  Grand  Trunk  Railway  to  the  hills  just 
West  of  the  Hendrie  Farm.  The  last  three  bridges  are  being 
constructed  by  the  Provincial  Highway  Department  with  a  contribution 
from  the  City  of  Hamilton.  You  will  thus  see  that  this  scheme  elimi- 
nates all  the  bad  features  in  the  vicinity  of  the  Valley  Inn  in  order 
to  get  to  either  Toronto,  Waterdown  or  Clappison's  Corners  and  should 
be  a  large  factor  in  the  development  of  this  section  of  the  immediate 
vicinity   of  Hamilton. 

Hendrie  Memorial  Park 

While  I  am  speaking  about  this  section,  I  would  like  to  point  out 
the  great  possibilities  of  the  Hendrie  Valley  as  an  ideal  park.  All  the 
broken  land  in  the  vicinity  of  the  Valley  Inn  and  leading  through  the 
Hendrie  Valley  is  ideal  for  park  purposes.  The  stream  which  comes 
down  through  Waterdown  and  through  the  Valley  could  very  easily 
be  widened  and  deepened  to  enable  boats  to  come  from  the  Bay  right 
into  the  heart  of  the  Valley.  At  the  present  time  there  are  winding 
roads  leading  up  from  the  Valley  with  the  hillsides  beautifully  wooded 
and  every  condition  favorable  for  a  most  wonderful  park  system  and 
this  park  also  would  be  on  the  boulevard  drive  before  referred  to. 

Mountain  Face  Park 

You  are,  no  doubt,  aware  that  the  city  for  some  time  past  has  been 
acquiring  practically  the  whole  face  of  the  mountain  from  Chedoke 
Ravine  Eastward,  past  Ottawa  Street  and  just  last  year  the  City 
employed  Messrs.  Cauchon  and  Dunnington  Grubb  to  develop  a  system 
of  driveways  and  parkways  for  this  Mountain  Face  Park  and  a  start 
was  made  early  last  Fall  towards  constructing  one  of  these  drives, 
having  a  3%  grade  and  leading  from  Charlton  Avenue  up  the  face  of 
the  Mountain  and  coming  out  on  Sherman  Avenue.  When  this  scheme 
is  completed  we  shall  have  one  of  the  most  magnificent  parks  in  America. 

Red  Hill  Valley  Park 

I  have  suggested  for  a  number  of  years  that  the  City  should 
acquire  the  valley  of  the  Red  Hill  Creek  from  the  Lake  Front  to  Van 
Wagner's  Beach  southward  to  Rosedale  and  ending  at  Mount  Albion 
Falls.  This  section  is  another  natural  park,  having  a  winding  stream 
running  throughout  its  length,  w^ith  wooded  hillsides,  ample  grounds 
for  recreational  purposes  of  all  kinds  and  a  commanding  lake  frontage. 
Every  important  highway  leading  Eastward  from  the  city^ would  land 
you  in    this  park.     The  Beach    Road    would  land  you  at  the   upper 


end,  Burlington  Street,  Barton  Street,  Britannia  Avenue,  Cannon 
Street,  Roxborough,  Dunsmuire,  Main,  Maple  Avenue  and  King 
Street  all  lead  directly  into  the  park  so  that  in  this  way  the  park 
would  be  available  for  the  entire  Easterly  district  of  Hamilton.  Your 
can  see  that  Hamilton  has  an  opportunity  of  having  one  of  the  most 
park  schemes  that  anybody  could  desire. 

Pipe  Line  Boulevard 

You  doubtless  have  heard  and  read  in  the  local  papers  the  scheme 
of  opening  up  the  Pipe  Line  as  a  boulevard.  The  Pipe  line,  as  you 
know,  runs  in  a  diagonal  direction  Northeasterly  from  the  intersection 
of  Main  and  Ottawa  Streets  to  the  pump  house  at  the  Beach.  Origin- 
ally this  was  a  thirty-three  foot  right  of  way  for  the  water  pipe  bringing 
the  water  supply  in  the  City  of  Hamilton.  For  some  years  past  we 
have  been  working  to  the  end  of  having  a  width  of  sixty-six  feet  thirty- 
three  feet  to  be  provided  on  the  South  side  of  the  original  pipe  line 
right  of  way.  This  has  now  been  accomplished  and  the  idea  is  to  have 
a  broad  thoroughfare  running  diagonally  from  the  crossing  at  Main 
and  Ottawa  Streets  to  the  Beach  along  this  route.  This  is  going  to 
give  much  more  rapid  commimication  to  the  Northeasterly  district  than 
at    the    present    time. 

Forty  Mile  Boulevard 

Another  boulevard  which  has  been  proposed,  would  start  say  at 
Wentworth  Street  and  follow  the  Mountain  Brow  Boulevard  Easterly 
through  the  City  Park,  following  the  Mountain  Brow  Road  Southerly 
to  Mount  Albion.  •  Then  following  the  existing  roadw-ay  and  certain 
proposed  diversions  along  the  East  bank  of  the  Red  Hill  Valley  Park 
before  mentioned,  to  a  junction  with  the  Van  Wagner's  Beach  Road 
just  East  of  the  filtering  basins.  We  will  then  follow  the  Beach  Road 
Northerly  as  previously  described  to  Biu-lington  and  along  the  North 
Shore  Boulevard  to  the  Valley  Inn  Bridge  scheme  at  the  Town 
Line  Road,  follow  the  Town  Line  Road  to  where  it  intersects  what  is 
known  as  the  old  "York  Road"  which  leads  from  Dundas  to  Water- 
town  at  the  foot  of  the  Mountain.  We  would  follow  this  York  Road 
Westerly  into  Dundas  joining  the  Provincial  Highway  at  Dundas. 
We  would  then  follow  the  Provincial  Highway  back  towards  Hamilton 
to  the  Junction  of  the  Ancaster  and  Dundas  Roads  at  Binkley's 
Hollow;  then  following  Southward  along  the  Horning  Mountain  Road 
until  we  reach  the  top  of  the  Mountain,  where  we  would  join  the 
proposed  Mountain  boulevard,  following  the  brow  of  the  mountain 
Eastward  through  the  Sanitorium  property,  Calquhoim  property, 
coming  out  onto  Fennel  Avenue  at  Garth  Street.  Thence  through 
the  asylum  grounds  to  the  Mountain  drive  road,  between  upper 
James  Street  and  the  head  of  the  Hamilton  and  Barton  Incline,  down 
the  John  Street  Mountain  Road  to  Strongman's  Road,  up  Strongman's 
Road,  to  Concession  Street,  along  Concession  Street  and  Wentworth 
Street  to  where  we  began  at  the  head  of  the  Wentworth  incline.  This 
driveway,  as  you  will  see,  entirely  circles  the  City  of  Hamilton  and 
Hamilton  Harbour  so  that  a  view  is  obtained  of  the  City  from  every 
direction  and  I  venture  to  say  that  no  city  in  Canada  would  have  a 
driveway  which  would  be  comparable  with  this  one. 

I  have  endeavoured  in  this  short  talk  to  give  you  a  general  outline 
of  some  of  the  schemes  which  are  proposed  for  the  beautification  of 
Hamilton  and  which,  if  carried  out,  would  be  one  of  the  greatest  adver- 
tising features  that  Hamilton  could  possess  and  would  undoubtedly 
mean  a  great  deal  in  the  future  growth  of  Hamilton,  making  it  an  ideal 
city  to  live  in  and  in  which  to  do  business. 
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Sault  Ste.  Marie  Branch 

F.   T.  (l'nardiiiyci;  Jr.  E.I  A'.,  Srrrilarii-Treaaurer, 

The  annual  dinner  of  the  Sault  Ste.  Marie  liranch 
of  Thr  Enijiiinriuii  [iislitiitr  iif  ('(tnnila  was  lield  al  the 
Country  Club  on  (lie  evening  of  June  28th.  Covers 
were  laid  for  fort)-.  The  quests  of  honour  were  J.  M.  R. 
Fairbairn,  M.I'M.C.  I'resiclent  of  Tin  hluijiiiin-iiKj  Inslilulf 
of  C.itiuida  and  ctiief  enj^ineer  of  the  Canadian  Pacific 
Railway,  and  Fraser  S.  Keith,  tieneral  Secretary  of  The 
hisliltilc.  A  disliii.uuished  KatherinR  of  prominent  men 
representing  the  leading  industries  and  ix'cupations  of 
the  Sault  enjoyed  this  opportunity  of  meeting  together 
as  guests  of  the  local  Branch  of  The  In.'ititulf.  Among 
those  present  were: — 

Messrs.  W.  C.  Franz,  J.D.  Jones,  C.  C.  Irvine. 
Judge  Stone.  Mayor  Farquhar.  G.  W.  Goodwin,  Chas. 
Warnock,  W.  G.  Atkin,  G.  A.  Montgomery.  R.  Olzendam, 
Wm.  Seymour.  H.  B.  Greensted,  A.  E.  Pickering,  C.  H. 
Speer,  B.  F.  Avery,  C.  Stenbol,  J.  H.  Jenkinson,  G.  S. 
Cowie,  E.  E.  Litz,  S.  B.  McConnell  and  others. 


The  following  memlx-Ts  of  the  local  Branch  were 
present:  Messrs.  B.  E.  Barnhill.  L.R.  Brown,  II.  Buck, 
VV.J.  Fuller,  F.  T.  (;naedinger,  F.  F.  (;riffin,(;.  \V.  IIold<-r 
L.  L.  Jacobs,  C.  M.  Macreath,  J.  G.  McLaurin,  J.  W.  LeB. 
Ross,  C.  II.  E.  Rounlhwaite,  A.  W.  Sinnamon,  F.  Small- 
wood,  A.  G.  Tweedie  and  W.  S.  Wilson. 

During  the  course  of  the  evening  several  speeches, 
intersix-rsed  with  musical  numbers,  contributed  to  the 
enjoyment  of  ail  present.  With  C.  H.  Speer  at  the 
piano  Miss  Edith  Speer  sang  "Morning"  by  Oley  Speaks, 
and  for  an  encore  "The  Banjo  Song"  by  Homer,  and  was 
warmly  applauded.  Miss  Helen  Myers'  violin  selection.s, 
"Lieberfreud"  and  the  "Old  Refrain"  by  Kreisler,  were 
also  given  an  enthusiastic  reception.  Before  the  close 
of  the  entertainment  Miss  Speer  and  Miss  Myers  were 
each  presented  with  a  bouquet  of  roses  by  the  Chairman 
of  the  Branch,   L.   L.  Jacobs.  A.M.E.I.C. 

Mr.  Fairbairn,  in  a  short  interesting  address,  talked 
on  the  results  of  the  organization  of  The  In.stiluti;  upon 
the  engineering  profession.  He  stated  that  it  had  raised 
the  status  of  the  individual  members,  put  engineering 
"on  the  map"  and  in  general  had  raised  the  dignity  of  the 
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whole  profession.  Touching  upon  the  new  so-called 
"100  pound"  standard  rail  which  is  being  rolled  for  the 
C.  P.  R.  by  the  Algoma  Steel  Corporation,  he  outlined 
the  work  of  the  committee  on  standards  of  the  American 
Railway  Engineer's  Association  and  pointed  out  the 
benefits  to  be  derived  from  such  work. 

W.  C.  Franz,  President  of  the  Algoma  Steel  Corpor- 
ation ,  emphasized  the  great  part  that  engineers  have 
played  in  the  history  of  the  Sault,  and  remarked  upon 
the  large  number  of  very  high-class  engineers  connect- 
ed with  the  steel  and  paper  industries  of  this  District. 

The  Relationship  of  Engineering  to  the  Community 
was  the  subject  of  a  short  address  by  Judge  Stone.  He 
pointed  to  the  Sault  as  an  inspiring  example  of  the  found- 
ing and  maintaining  of  a  modern  community  by  the  untir- 
ing efforts  of  engineers  to  utilize  the  resources  of  the 
District.  He  spoke  of  the  building  of  the  Ship  Canal; 
the  development  of  the  St.  Mary's  River  Rapids  for 
electrical  power;  the  conception,  erection  and  operation 
of  the  large  industries  here  ;  the  construction  of  the  A.C.R.  ; 
the  utilization  of  the  products  of  mine  and  forest.as 
all  combining  to  show  the  nobility  of  the  profession, 
the  members  of  which,  he  said,  properly  belonged  to  a 
high  plane  in  society. 

Representing  the  Spanish  River  Pulp  and  Paper 
Company,  C.  C.  Irvine  referred  to  the  extreme  importance 
of  the  various  branches  of  engineering  to  the  paper 
industry,  and  mentioned  specific  instances  of  what  the 
application  of  engineering  skill  had  accomplished  for  it. 

Crown  Attorney  Goodwin  provided  most  of  the  laughs 
of  the  evening  in  his  usual  inimitable  manner.  He  was 
followed  by  Mayor  Farquhar  who  spoke  shortly  on  muni- 
cipal affairs.  For  the  information  of  the  out-of-town  guests 
he  mentioned  among  other  things  that  the  city  of  Sault 
Ste. Marie  had  10  miles  of  paved  streets,  45  miles  of 
sanitary  and  storm  sewers,  its  own  self-supporting  water 
and  light  systems,  17  schools  with  about  4,500  pupils 
and  21  churches. 

Fraser  S.  Keith,  our  genial  General  Secretary,  then 
addressed  the  gathering  upon  the  aims  and  activities 
of  The  Institute,  and  drew  attention  to  the  increased 
interest  which  is  being  taken  in  it  throughout  the  whole 
of  Canada.  The  evening's  entertainment  was  then 
brought  to  a  close  by  the  singing  of  God  Save  the  King. 

Annual  Meeting  June  30th.  1921 

The  third  annual  meeting  of  the  Sault  Ste.  Marie 
Branch  of  The  Engineering  Institute  of  Canada  was 
held  in  the  Algoma  Steel  Corporation  Board  Room,  the 
Cornwall  Building,  on  the  evening  of  June  30th.  1921. 

L.  L.  Jacobs,  A.M.E.I.C.,  the  retiring  Chairman, 
was  in  the  Chair.  Upon  calling  the  meeting  to  order 
he  announced  the  election  of  the  following  Officers  and 
Committees  for  the  ensuing  year: — 

Chairman  :— K.  G.  Ross,  A.M.E.I.C, 

Vice-Chairman  :~B.    E.    Barnhill,    A.M.E.I.C, 

Secretary-Treasurer: — F.   T.   Gnaedinger,  Jr.E.I.C. 

Executive  Committee  for  one  vear: — C.  H.  E. 
Rounthwaite,  A.M.E.I.C,  J.  G.  McLaurin,  A.M.E.I.C. 
L.  R.  Brown,  A.M.E.I.C.  For  two  years:^.  W.  LeB. 
Ross,  M.E.I. C.,F.  F.  Griffin,  A.M.E.I.C,  L.  L.  Jacobs, 
A.M.E.I.C. 

Papers  and  Publicity  Committee: — W.  S.  Wilson, 
(Chairman), A.M.E.I.C,  A.  W.  Sinnamon,  M.E.I.C, 
G.  H.  Kohl,  A.M.E.I.C,  J.  W.  LeB.  Ross,  M.E.I.C, 
W.  J.  Fuller,  A.M.E.I.C. 

Legislation  and  Remuneration  Committee:  —  A.  G. 
Tweedie,      (Chairman),      A.M.E.I.C,    B.    E.    Barnhill, 


A.M.E.I.C,  G.  H.  Kohl,  A.M.E.I.C,  C  H.  E.  Rounthwaite 

A.M.E.I.C. 

Membership  Committee: — L.  R.  Brown  (Chairman), 
A.M.E.I.C,  G.  H.  Kohl.  A.M.E.I.C,  L.H.Derrer,  S.E.I.R. 
W.  J.  Fuller,  A.M.E.I.C. 

Entertainment  Committee: — L.  L.  Jacobs  (Chairman 
A.M.E.I.C,  A.  G.  Tweedie,  A.  M.E.I.C,  J.  G.  McLAU- 
rin,  A.M.E.I.C 

Nominating  Committee: — J.  W.  LeB.  Ross  (Chair- 
man), 

M.E.I.CW.S.Wilson,  A.M.E.I.C,  L.R.  Brown,  A.M. 
E.I.C. 

Before  yielding  the  Chair  to  his  successor  Mr.  Jacobs 
thanked  the  officers,  committees  and  members  of  the 
Branch  for  their  support  during  his  term  of  office.  It  was 
due  to  their  efforts  that  he  could  look  back  over  the  past 
year  as  being  one  of  the  most  interesting  and  success- 
ful in  the  history  of  the  Branch. 

B.E.  Barnhill,  Vice-Chairman,  then  took  charge 
of  the  meeting  in  the  absence  of  the  newly-elected 
Chairman,  K.  G.  Ross.  The  report  of  the  retiring 
Secretary  G.  H.  Kohl,  was  read  and  adopted.  The 
Papers  Committee  reported  a  successful  year.  During 
the  past  season  the  following  papers  were  read  before 
the  Branch. 

Oct.  26th.  1920:— C  H.  E.  Rounthwaite,  A.M.E.I.C, 
History  of  Engineering  In  and  Around  the  Sault. 

Dec.2nd.  1920  L.  L.  Jacobs,  A.M.E.I.C,  and 
H.  Buck,  M.E.I.C, — Purchasing  Methods  and  Procedure. 

Jan.  26th.  1921  G.  L.  Durgin,  : — Decay  in  Timber. 

March  3rd.  1921  Wm.  Seymour: — Oxidation  of  Coal 
in  Storage. 

March  24th.  1921  B.  E.  Barnhill,  A.M.E.I.C, 
Cause  and  Effects  of  an  Explosion  at  a  Blast  Furnace. 
«  '  ■  April  28th.  1921  Spanish  River  Pulp  and  Paper  Co. 
Moving  Picture,  Spruce  to  Newsprint. 

May  26th.  1921  G.  S.  Cowie:— Mining  and  Mining 
Methods   in   Algoma. 

The  Legislation  and  Remuneration  Committee's 
report  was  read  by  F.  F.  Griffin,  A.M.E.I.C.  They  re- 
commended the  adoption  by  the  Branch  of  the  Salaries 
Schedule  of  the  Toronto  Branch  of  The  Institute  with 
the  addition  to  the  Industrial  Schedule  of  Field  Engineers. 
Instrumentmen,  Chainmen  and  Rodmen.  The  same  rates 
should  apply  to  them  as  to  similar  grades  in  the 
Municipal  Schedule.  The  present  situation  with  regard  to 
Provincial  Legislation  was  commented  upon. 

The  report  of  the  Membership  Committee  was  then 
read  and  adopted.  C  H.  E.  Rounthwaite  A.M.E.I.C, 
in  reading  the  report  drew  attention  to  the  awakened 
interest  in  The  Institute  and  the  Local  Branch.  This 
was  due  to  a  large  extent  to  the  canvassing  done  by 
members  of  the  Committee  and  to  the  very  successful 
missionary  work  done  at  the  Annual  Dinner  held  earlier 
in  the  week.  A  number  of  applicatioms  for  membership 
in  The  Institute  was  the  result  of  this  campaign. 

B.  E.  Barnhill,  A.M.E.I.C,  read  the  report  of  the 
Committee  on  the  Annual  Dinner,  turning  over  monies 
in  hand  and  outstanding  accounts  to  the  Secretary 
for  settlement.  It  was  generally  conceded  that  the 
dinner  had  been  a  great  success  in  every  way  and  a 
hearty  vote  of  thanks  was  tendered  to  the  Committee  for 
their  work  in  connection  with  it. 

The  meeting  then  adjourned.  The  next  regular 
meeting  will  be  held  on  the  last  Thursday  in  September. 
In  the  meantime  the  various  committees  will  have  met 
and  prepared  their  programmes  for  the  next  season. 
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Saskatchewan  lirancli 

n.  A.  /.'.  McCiuiiirl  A. M. h'. I.e.,  Secrelnru-Treniium: 

W.R.Warrcn  A.M.E.I.C.  chief  engineer.  Saskalch- 
waii  Dci^ailmi'iit  of  Téléphone  and  Chairman  of  the  Sas- 
katiluvaii  Rramh  of  the  E.  I.  ('.  has  left  for  an  extended 
business  trip  through  eastern  Canada  and  the  United 
States. 

Il.N.  Maeplierson  A.M.E.I.C.  of  Retina  has  entered 
the  l)rid.ue  eonlractint;  business  and  is  at  present  con- 
st ruclini;  two  reinforced  concrete  bridges  for  theSaskatch- 
wan  Department  of  Highways. 

Julv  27lh  has  been  set  as  the  date  for  voting  on  the 
supplying  of  water  from  tlie  Saskatchwan  River  for  the 
cities  of  M(xise  Jaw  and  Regina  and  the  intervening 
tenitory.  Lt-Colonel  .\.  J.  McPherson  A.M.E.I.C. 
Ciiairman  of  tlie  Water  Supply  Commission  has  been 
busily  engaged  for  the  past  few  weeks  explaining  the 
projiosal  liy  addressing  public  meeting. 

C.  E.  Malone  .Ir.,  M.E.I.C.  who  has  completed  his 
third  year  at  Queen's  lîniversity  has  accepted  a  position 
as  instrumentman  for  the  summer  with  the  city 
engineer's  department  Regina. 

C.  J.  Mackenzie  M.E.I.C,  professor  of  civil  engin- 
eering. University  of  Saskatchewan.  Saskatoon,  has  left  for 
the  East  w-here  he  \\'ill  spend  the  summer  months.  Professor 
NIackenzie  has  been  one  of  the  most  active  members 
of  the  Saskatchwan  Branch  particularly  in  connection 
with  the  investigations  into  the  effect  of  alkali  on 
concrete. 

The  A.  G.  McVean  Co.Ltd.  (H.  G.  McVean  M.E.I.C.) 
president  and  manager)  have  been  awarded  the  contract 
for  a  new  school  in  Regina  the  contract  amounted  to 
approximately  $110,000.00 

L.  A.  Thornton  M.E.I.C.  city  commissioner.  City 
of  Regina  has  been  appointed  a  member  of  the  Com- 
mission of  Inquiry  into  the  Equalization  of  the  Public 
Revenue  Tax  which  is  now  holding  sessions  throughout 
the  Province. 

Lt-Colonel  A.  C.  Garner  D.S.O..  M.E.I.C.  chief 
engineer  Land  Titles  Department ,  Province  of  Saskatche- 
wan has  been  forced  to  leave  for  a  short  stay  at  Banff 
Alta.,  to  take  a  rest  and  medical  treatment.  Lt-Colonel 
Garner  as  chairman  ot  the  papers  and  library  committee 
has  had  charge  of  the  arrangements  for  the  Western 
Professional  Meeting  in  Saskatoon,  August  10th,  11th, 
and  12th  and  has  personally  been  largely  responsible 
for  successfully  completing  the  preparatory  details  for 
the  meeting.  He  expects  to  return  in  time  for  the  meeting 
and  during  his  absence  the  work  of  the  committee  is 
being  ably  directed  by  D.  W.  Houston  A.M.E.I.C. 

W.  R.  W.  Parsons  M.E.I.C.  of  the  Parsons  Engin- 
eering Company  Regina  expects  to  leave  in  the  near 
future  for  Toronto  where  he  will  reside. 

W.  H.  S.  Richardson  (capt)  Jr.  M.E.I.C.  late  of 
the  G.  T.  R.  Valuation  Department  has  accented  a 
position  with  the  Canadian  National  Railways  at  Regina. 

J.  W.  D.  Farrell  Jr.  M.E.I.C.  assistant  superintendent 
of  waterworks.  City  of  Regina,  is  expected  to  return 
to  Regina  with  his  bride  from  Los  Angeles,  Cal.,  U.S.A. 
about  the  end  of  July.  To  Mr  and  Mrs.  Farrell  the 
Branch    extends    its    best    wishes   and    congratulations. 


Vancouver  Branch 

('.   lirukeiiriilgc  A.M.E.I.C'.,  Secretary-Treasurer. 

When  on  a  recent  visit  to  Vancouver,  A.  D.  Swan, 
M.IC.I.C.  of  Montreal,  consulting  engineer  for  the 
Ballantyne  Pier  in  course  of  construction  for  the  VancfAi- 
ver  Harbour  Commission,  donated  twenty-five  dollars 
for  a  book  prize  to  be  competed  for  by  the  student  grade 
of  this  Branch. 

The  subject  chosen  is  "Town  Planning  in  relation 
to  N'ancouver". 

The  Vancouver  Branch  has  moved  to  Room  510 
Board  of  Trade   Building. 

This  Branch  has  a  very  good  reference  library 
which  has  been  further  added  to  through  the  kindness 
of  Charles  Garden,  M.E.I.C.  who  has  presented  several 
valuable  engineering  books  and  reports. 

Mr.  Garden  has  recently  left  Vancouver  for 
Woodstock,  N.B. 

Limiting  the  size  of  the  City 

//.   L.   Seymour,   A.M.E.I.C 

Note  —  In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  town  planning  interest  will  be  appreciated 
Address:  H.  L.  Seymour,  A.M.E.I.C.  \o  Jarvis 
Street,    Toronto. 

Limiting  the  size  of  the  City 

That  the  size  of  a  city  can,  or  should  be  limited, 
is  a  matter  that  has  been  little  considered  by  most  en- 
gineers. But  it  surely  is  a  matter  of  some  importance. 
The  garden  city  idea  is  probably  as  old  in  its  conception 
as  town  plamiing  but  it  is  only  receiving  real  considera- 
tion in  the  last  few  years  just  as  is  town  planning. 

What  are  the  advantages  of  a  large  city  and  what 
are  its  disadvantages?  In  a  recent  paper  on  the  Paris 
Town  Planning  competition  Prof.  A.  Barrington  of  The 
University  ot  Toronto  makes  the  statement  that  a  city 
of  20,000  people  can  offer  all  the  amenities  that  the  aver- 
age person  can  take  advantage  of.  In  the  last  analysis 
we  must  admit  that  our  efforts  should  be  directed  towards 
the  attainment  of  the  ideal  of  the  greatest  happiness 
for  everyone.  The  writer  submits  that  large  cities  are 
not  conducive  to  the  best  happiness. 

It  is  not  intended  here  to  inquire  into  ways  and  means 
but  to  raise  the  question  as  to  whether  or  not  it  is  desir- 
able that  the  size  of  a  city  should  be  artificially  limited. 
But  if  the  city  has  power  to  acquire  and  maintain  parks 
it  also  could  conceivably  control  the  use  of  land  around 
the  built-up  portion  to  be  used,  as  in  the  case  of  English 
Garden  Cities,  only  for  agricultural  purposes.  This 
becomes  easier  as  the  principles  of  the  city  planning 
and  of  zoning  for  certain  prescribed  uses  become  reco- 
gnized. The  tendency  of  modem  times  is  apparently 
towards  decentralization  of  industry  giving  rise  to  "Satel- 
lite Cities".  The  attention  of  municipal  engineers  should  be 
directed  to  the  problem  of  limiting  the  size  of  cities. 
Opinions  will  of  course  vary,  but  a  number  of  well  planned 
small  cities  with  breathing  spaces  between  seem  to  offer 
many  advantages  over  one  large  mass  of  struggling 
humanity  living  in  a  city  that  has  grown  without  par- 
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ticular  planning  and  absorbed  in  its  growth  various  suburbs 
that  might  better  have  existed  as  separate  units. 

A  Town  Planner's  Library 

In  the  May  issue  of  The  Journal  a  list  of  books  re- 
commended by  the  Town  Planning  Institute  of  Canada 
was  given.     For  ready  reference  these  might  be  repeated  :- 

The  Planning  of  the  Modem  City— By  Nelson 
P.  Lewis  (E.I.C.  Library  971-L67). 

Town  Planning  in  Practice — By  Raymond  Unwin. 

Rural  Planning  and  Development — By  Thomas 
Adams,   Commission   of  Conservation   Report. 

Introduction  to  Landscape  Architecture — By  Pro- 
fessor Hubbard  and  Theodora  Kimball. 

There  are  many  books,  of  course,  that  might  be 
added  to  this  list  and  many  of  the  public  libraries  now 
carry   them.     The   following  are  a   few  suggestions: — 

The  Case  for  Town  Planning— By  H.  R.  Aldridge. 

Practical   Town   Planning — By   J.  S.  Nettleford. 

Cities  in  Evolution — By  Patrick  Geddes. 

Ancient  Town  Planning — By  F.  Haverfield. 

Mediaeval  Town  Planning — By  F.  T.  Tout. 

The    Garden    City— By    C.  B.  Purdom. 

New  Towns  after  the  War,  — By  New  Towsnmen, 
(the  above  published  in  England). 

City    Planning — By    C.  M.  Robinson. 

City   Planning — By   John   Nolen. 
Re  Planning  Small  Cities,  by  John  Nolen. 

New  Ideals  in  the  Planning  of  Cities,  Towns  and 
Vilages, — By    John    Nolen, 

Satellite    Cities,    G.  R.  Taylor, 

Principles  of  City  Land  Values,  —  By  R.  M. 
Hurd,  (the  above  published  in  United  States). 

Magazines 

The    Town    Planning    Review, 

The  Garden  Cities  and  Town  Planning  Magazine 
(the  above  published  in  England) 

The  American  City   (City  Edition) (E.I.C.  Library) 

The  National  Municipal   Review 
(the  above  published  in  United  States) 

The  Journal  of  the  Town  Planning  Institute  of 
Canada  (the  above  published  in  Canada) 

Convention  of  Anglo-Saxon  Chemists 

Final  arrangements  have  been  made  for  the  Annual 
Meeting  of  the  Society  of  Chemical  Industry  to  be  held 
in  Montreal  during  the  week  of  August  29th.  On  this, 
the  first  occasion  on  which  the  Annual  Meeting  of  the 
parent  society  of  Great  Britain  has  been  held  in  Canada, 
many  of  the  most  eminent  chemists  of  the  world  will  be 
gathered  together. 

The  overseas  delegation  will  be  headed  by  Sir  William 
Pope  D.Sc,  F.R.S.,  K.B.E.,  etc. 

Other  prominent  figures  of  the  party  include  Dr. 
Louis  A.  Jordan,  Chevalier  of  the  Crown  of  Italy,  F.I.C., 
A.R.C.Sc,  etc.  whose  work  as  a  member  of  the  British 
Mission  on  Explosives  to  the  Italian  government  is  well 
known;  Dr.  Andrew  Smith,  managing  director  of  the 
firm  of  Leech,  Neal  and  Co.  Limited;  Dr.  C.J.Goodwin  of 
the  firm  of  Oscar  Goodwin  and  Sons,  explosives  engineers. 

Dr.  Frederick  William  Atack  whose  principal  work 
has  been  the  chemistry  of  dyes,  and  to  whom  we  are 
indebted  for  the  excellent  translation  of  Professor  Wahl's 
"Manufacture  of  Organic  Dye  Stuffs",  will  also  be  present. 


Dr.  Atack  also  organized  the  publication  of  the  Chemists" 
Year  Book,  which  is  now  in  its  sixth  edition. 

The  steel  industry  will  be  represented  by  Dr.Andrew 
McWilliams  C.B.E.,  A.R.S.M.,  whose  experience  in  the 
management  of  Steel  Works  coupled  with  scientific 
researches  have  earned  him  a  notable  among  steel  metal- 
lurgists. 

Dr.  C.  S.  Garland,  the  pioneer  manufacturer  of 
thorium  nitrate  will  also  be  a  visitor. 

Dr.  Frederick  William  Gamble,  director  of  Allen  and 
Hanbury's  Limited  and  professor  J.  W.  McBain  are 
accompanying  the  party. 

Among  the  notable  visitors  from  the  United  States 
will  be  Dr.  W.  A.  Noyes,  professor  of  chemistry  of  the 
University  of  Illinois  and  past  president  of  the  American 
Chemical  Society;  Dr.  Charles  Herty,  editor  of  Indus- 
trial and  Engineering  Chemistry;  Dr.  W.  H.  Nichols, 
president  of  the  Allied  Chemical  and  Dye  Corporation. 

There  will  be  a  general  gathering  of  chemists  from 
every  portion  of  the  Dominion  of  Canada. 

The  principal  feature  of  the  opening  session  will  be 
the  address  of  the  retiring  president  Sir  William  Pope, 
which  will  be  followed  by  the  introduction  of  the  president 
elect.  Dr.  R.  F.  Ruttan. 

The  succeeding  two  days  will  be  confined  to  tech- 
nical papers  and  discussion  at  both  the  morning  and 
afternoon  sessions. 

The  annual  banquet  of  the  Society  will  be  held  at 
the  Windsor  Hotel  on  the  evening  of  Tuesday  August 
thirtieth. 

The  Montreal  programme  will  conclude  with  a 
special  convocation  at  McGill  University,  followed  by 
a  garden  party  which  will  be  given  by  the  ladies  of  Mont- 
real. 

On  leaving  Montreal  the  visitors  will  be  the  guests 
of  the  Shawinigan  section  of  the  Society,  where  every 
facility  will  be  afforded  them  for  the  inspection  of  the 
many  interesting  industries  which  have  grouped  them- 
selves  around  Shawinigan  Power  development. 

From  Shawinigan  Falls  the  party  will  proceed  to 
Ottawa  thus  giving  the  Ottawa  chemists  opportunity 
of  adding  their  welcome. 

Leaving  Ottawa  Friday  night  the  guests  will  arrive 
at  Toronto  the  following  morning  where  the  itinerary 
will  include  a  visit  to  the  Canadian  National  Exhibition. 
An  opportunity  for  rest  will  be  afforded  during  Sunday 
at  Niagara,  followed  by  inspection  of  plants  around  the 
Falls.  At  noon  on  Monday  the  party  will  cross  the  Inter- 
national Bridge  and  become  the  guests  of  the  American 
Chemical  Society,  who  have  arranged  a  most  excellent 
programme  including  visits  to  Buffalo,  Syracuse,  to 
New  York  via  the  night  line  down  the  Hudson  River.  At 
New  York  opportunity  will  be  afforded  them  of  meeting 
the  members  of  the  New  York  Section  of  the  Society 
of  Chemical  Industry.  The  guests  will  then  be  privileged 
to  attend  the  annual  meeting  of  the  American  Chemical 
Society  the  banquet  of  which  will  be  held  on  Friday 
evening.  The  following  two  days  vnW  be  devoted  to 
sight  seeing  and  such  rest  as  may  be  thought  desirable 
to  enable  the  visitors  to  enjoy  the  National  Exposition 
of  Chemical  Industries  which  opens  on  the  week  of 
September  the  twelfth.  This  exposition  is  unique 
and  forms  a  fitting  climax  to  the  tour. 
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Preliminary    Notice 

of  Applicatluns  fur  AdmiMHlon  and  (or  Transfer 


l>7lh  July  1021 

Till)  Hv-liiwH  now  pioviilo  tlmt  llio  (\)iinril  of  the  IiiHlituto  hIihII 
np|irove,  cliisMify  iiixl  eloct  cimclidiilcs  Uy  iiiciiiliur!)lii|i  iiiul  truiisfer 
from  oiio  urmli!  of  iiioiiil«ir,shi|>  to  ii  liinlier. 

It  i»  iiTao  providoil  tlmt  tlioro  »li!ill  be  issuoil  to  nil  corpornto  member 
a  Iwt  of  the  now  iipplinmt.s  for  iidmission  ami  for  triiiiNfer,  conlnininK 
n  concise  stjitoment  of  llic  record  of  each  iipplicii;it  mid  the  iminc-s  of  liiu 
rofcrcnccH. 

In  order  tlint.  the  ('oimcil  miiy  detonniiio  jiislly  the  olinibility  of 
CMcli  ciindidiilc,  every  inoniber  is  iisked  to  read  carefully  the  lint 
siibmitled  licrewilli  and  to  report  promptly  to  Secretary  any  facta 
which  may  alTcct  the  classification  and  election  of  any  of  the  candidates. 
In  cases  where  the  professional  career  of  an  applicant  Ls  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

if  to  your  knowledge  facts  exist  whicli  are  derogatory  to  the  i^rsonal 
eputation  of  anv  applicant,  should  be  promptly  communicated. 

C'onimunications  relatlnft  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
August,  1921. 

Fraser  S.  Kbith,  Secretary. 


*The  professional  requirements  are  as  fotlowa: — 

Kver>'  candidate  for  election  as  MKMBICU  must  he  at  least  thirty  years  of  age, 
and  must  have  been  engagiMt  in  some  branch  of  engineerinR  for  at  least  twelve  yeare, 
which  period  may  include  apprenticeship  or  pupilnse  in  a  quaUfied  enKineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age,  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years.  _ 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  p."iss  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  RAilway.  Municipal,  Hydraulic, 
Mechanical,    Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  p.assed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography,  History 
(that  of  Canada  in  particular),  .arithmetic.  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry.  Algetira  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  .\SSOCI.\TE  shall  be  one  who  by  his  pursuits 
scientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

n.WIS — GEORGE  SANFORD,  of  Montreal,  Que.  Born  at  Cincinnati,  Ohio, 
Nov.  2,Sth,  1S74:  1S94-1902,  with  various  companies,  in  Cincinnati,  Niagara  Falls, 
New  York  and  Shawinigan  Falls  on  electrical  repairs,  mtce  and  constrn.;  1902  (-Vpr.- 
Dec).  foreman,  experimental  dept., Pittsburg  Reduction  Co.,  Niagara  Falls, N.Y.; 
1902-04,  in  charge  of  switchboard  constrn.,  .^hawinigan  Water  &  Power  Co.:  1904-05, 
supt.  of  constrn..  .Mbion  Power  Co.;  1905  (Mar.-Xov.),  in  charge  of  temporary  light- 
ing and  power,  Ontario  Power  Co.;  1905-1920,  constrn.  supt.,  specializing  in  switch- 
boards, generators  and  high  tension  transformers,  Can.  General  Electric  Co.;  .\ugust 
1920  to  date,  electrical  engineer,  J.  M.  Robertson,  Montreal,  Que. 

References:  J.  M.  Robertson,  J.  C.  Smith,  L.  A..  Herdt.  R.  S  Kelsch,  F.  T.  Kaolin, 
W.  H.  Wardwell,  H.  W.  Fairlie,  J.  Baxter. 


nO.VAI.I)— JAMKS  ItlCIIAUnHON.of  Montrc«l,Que     Bomat  Montrod.Od. 

IWIO;  I'jhle  .  n.A  .  It  Sc  ,  Mi-(;ill  l^niv  I'Hi  n.  1..,..  ,„i„|  ,  rh.m  .-.^r-,,  ^,.,1,  I  „„o 
ConiletiNiNl  .Milk  (%i  I.ld  .  Iluiitlni{<lr>n  1:  ,ri  I'uln  A.  I'  -i- 

liijian.  CitnifliiHutrch  f 'o    l.t^l.;  lltl.'M  I  noIii  r'fienii-  l.-, 

Onl.;   11)11-1.'..  gin.  .onnllg    willi  J      I      .i Co    l.til  ;    I  i r  . 

explfmiven  and  rheiiiiral  in  ^'anuiln,  for  Minmtry  of  Munitions,  nitmtti  report  on 
innnrction  and  inuniifacture  of  exiilonivfji,  (jmil  flritain,  llflH;  PII9-21,  rhrrn  nugr. 
and  cliii'f  cliemtnl,  Caimdinn  I'uckuiK  Co.  Ltd.,  Toronto;  At  prcfl«nt,  rorullf.  cheut. 
eiiir.J.    r.    Uoiialil    &   Co.   Ltd. 

Referenew:  N.P.DaUiel,  V.  li.  Brown.  L.  M.  Arkloy.  W.  Chipnun,  F.  8.  Keith. 
It.  J.  Uurley.  W.  J.  Frnnci».  J.  C.  Kemp, 

.  EDWARDS— COIIDON  MAXWKM-  MEIGHEV,  of  Ottnw»,  Ont.  Born 
at  Perth.  Ont  .  July  1st.  1S9R;  lOdue  ,n..Sc..l920,  M..Sc..  1(121,  Mcf)ill  IJniv  ;  I'Jltt 
(4  nioB  ),  Instr'man  .  G.T.R..  Ottawa  Divn  ■  7  mo«.  "Jlh  .Seige  Bty  .  CE.  F  .  .St  John, 
N.I).;  1020,  3  iiios.  transitman  for  Montreal  bnxr'g.  Co.  at  Cbcbca,  Que.,  1  mo*,  rrcon. 
survey,  for  Riordon  Co.,  1  mos.  trail  smelter. 

References:  E.  Brown.  II.  M.  Mac  Kay.  H. M.Lamb,  J.  B.  PortCT,  C  M.  McKerxow. 

EMSLIE— PETER,  of  Montreal.  Que.  Born  at  .South  Alloa  Scotland.  June 
(ith.  1881;  Educ.  Science  course  (,'5  year»)  Perth  Academy..  Dundee  Technical  Collcm 
(  1  year);  189ri-99,  pupil  with  Jas  Smart  A  .Son.  Arch't  and  Surveyor^  Perth;  1899- 
1902,  draftsman  and  outside  supervision  for  James  Sibbald.  A.MI.C.E.,  Dundee; 
1902-04, private  practice,  Dundee;  190.>.07.  draftsman  under  works  engr  .  Cox  Bros. 
Ltd..  Jute  &  Hemp  Mfrs.,  Lochee;  1907-09,  mgr  ..Dundee  Branch,  Ollendorff  4  Clark- 
son,  Ltd.,  Scotland,  engrs.  and  agents  for  reinforced  concrete  and  fireproof  avstems; 
1909-20  (with  exception  of  active  service),  with  Currie  &  Co.  Ltd..  BIdg.  Trade  Mer- 
chants, Lime  Mfrs.  &  Mine  Owners.  Scotland,  as  branch  manager  and  technical 
advisor  for  cement  and  other  bldg.  materials;  1918-19.  mapping  dftsman.  on  gen.  «Uff 
hqrs.  lines  of  communication.  Royal  Engrs.,  France;  .\pril  1920  to  date,  with  J.  .M. 
Robertson.  M.E.I.C..  Consltg.  engr.,  Montreal,  as  res.  engr.  in  charge  of  erection  of 
cotton  mill,  St.  Hyacinthe,  and  power  house  and  power  plant  installation.  Montreal. 

References:  J.  M.  Robertson.  J.  T.  Farmer,  W.  I.  Bishop.  J.  M.  Begg.  H.  W.  Fair- 
lie,  L.  A.  St.  Pierre,  E.  L.  Lyons,  J.  Baiter 

FAULKNER— CHARLES  FREDERICK  PETER,  of  Victoria.  B.C.  Born 
at  St.  Albans,  Herts..  England.  June  29th.  1888;  Educ,  Heriot  Watt  Ollege,  Edin- 
burgh. Prof.  C  E.  Prov.  of  B.C.;  I90r.-09.  (summers)  workshop  training.  James  Milne 
<(:  Sons  Ltd..  Edinburgh;  1910,  transitman  &  and  drafteman  with  G.  H.  Broughton. 
CE.,  B.C.L.S.,  Penticton,  B.C.;  1911-14.  with  A.  I.  Robcrtson.B.C.L.S.,  Victoria.  B.C., 
18  mos.  in  cliarge  of  parties  in  field,  and  1  year  in  charge  of  dfting  office;  1914.  assist- 
ing in  design  of  new  acifl  plant.  Victoria  Chemical  Co.;  1914-18.  overseas.  Lieut. ;  1918 
to  date,  with  C.N.R.  in  charge  of  the  laying  out  and  constrn.  of  the  Victoria  Terminals. 

References:  D.  O.  Lewis,  D.  McMillan.  H.  L.  Johnston,  E.  F.  Cooke,  H.  M. 
Bigwood,  K.  M.  Chadwick. 

HAGARTY — BERTRAND,  of  Winnipeg,  Man.  Born  at  Portage  la  Prairie. 
.Man..  Mav  2.5th.  1879;  Educ.  3  years  engr'r..  Univ.  of  Manitoba.  Prelim.  M.L.S.  and 
D.L.S.  .Intermediate  M.L.S.;  Member.  Assn.  of  Prof.  Engrs.  of  the  Prov.  of  Man.; 
lS9S-99.asst.  on  right  of  way  and  constrn.  work.  C.N.R.;  1910  13.  instr'man  and  res. 
engr.,  T.C.RY.;  1914.  res.  engr.  on  rly.  and  asst.  on  power  site.  Winnipeg  River  Power 
Co.;  1915.  instr'man  and  res.  engr..  Hudson  Bay  Rly.;  1916-17  and  1919.  asst.  on 
Dom.  Gort.  Surveys;  1918,  res.  engr.  on  mtce.,  G.T.P.;  1920,  asst.  engr..  Grand  Trunk 
Valuation,  Dept.  of  Rlys.  and  Canals.     .\t  present  not  employed. 

References:  E.  E.  Brydone-Jack,  G.  F.  Cairnie,  T.  B.  Campbell,  M.  C  Macfar- 
lane,  V.  Michie,  J.  G.  Sullivan. 

HAMILTON— JOHN  BROWN,  of  Estevan.  Sask.  Born  at  Bellshill,  Scotland. 
March  31st.  1892:  Educ,  Royal  Technical  College,  Glasgow.  Cert,  of  the  Inc.  Samtary 
.\ssn.  of  Scotland.  .\p'ticed  to  mech.  engr'g.,  including  experience  in  mach.  shop;  fit- 
ting and  erecting  shop,  elect'l  and  drawing  office  experience.  G.  Russel  &  (Jo..  Crane 
Bldrs..  Motherwell  Scotland;  4  years  (1912-15).  asst.  sanitary  engr.  and  insp  r..  Burgh 
of  Motherwell,  Scotland;  During  War  was  asst.  insp'r..  Aeronautical  Inspection  Du-ect- 
orate.  Great  Britain  for  about  4  years  (1915-19).  Rank.  Lieut.;  1919-20,  asst.  plant 
mgr.,  Messrs.  Harland  &  Wolff,  Belfast,  constrn.  of  new  plant.  Also  carried  out  the 
constrn.,  erection  and  tests  of  the  Super  Handley  Page  1500  H.P.  aeroplanes  built 
by  this  firm;  At  present  town  engr..  Estevan. 

References:  D.  A.  R.  McCannel,  J.  N.  deStein,  I.  F.  Roche,  W.  Chipman,  J. 
Hamilton. 

H-\RDING — SIDNEY,  of  Regina,  Sask.  Born  at  Greenwich.  England,  Jan. 
27th  1881;  D.L.S.;  1902-04,  rodman,  C.N.R.;  1905,  leveller  and  transitman,  G.r.K.; 
1906,  res.  engr.,  G.T.R.Ry.:  1907-10  and  1919,  rid  and  irrig.  constrn.  by  contract; 
1911  re«  engr  .G.T.P.Ry.;  1912-17,  in  charge  of  party  making  townsite  and  right  of 
way  surveys  under  direction  of  E.  C.  Brown.  D.L.S.  with  the  G.T.P.Ry.;  1918.  making 
plans  and  computations  in  connection  with  proposed  hydro-electric  power  plant  for 
C.P.R.  under  direction  of  S.  E.  Junkins  Co.  of  Vancouver;  1920.  with  Parsons  Engin- 
eering Co.  of  Regina,  making  surveys  and  supt'ing  constrn.  of  rural  highways;  At 
present  partner  in  above  firm.  Municipal  engr'g  works,  surveys,  etc. 

References:  L.  R.  Ord.  A.  J.  Gayfer,  J.  A.  Heaman,  J.  N.  deStein,  J.  L.  R.  Parsons, 
W.  R.  W.  Parsons.  F.  P.  Wilson. 

HA WKES— HORACE  HENRY',  of  Grand  Mere.  Que.  Born  at  Bournemouth, 
Hampshire.  England.  March  14th,  1886:  Educ,  1902-04,  unfinished  electr  I  course. 
Hartley  University  College,  Southampton,  England;  2  yrs  tramways  constrn.,  Bour- 
nemouth Municipal  Tramways;  1907-O.S,  car  draftsman.,  C.P.R. .  Angus  shops;  190S- 
09.  strucfl  draftsman.  G.T.P'.Ry  .  Montreal;  1909-10,  steel  car  drafstman,  Domimon 
(Canadian)  Car  &  Foundry,  Montreal.  Que.;  1910-19,  detailer.  checker  and  estimator. 
Dominion  Bridge  Co..  Lachine;  March  1919  to  date,  struct  1  designer,  Laurentide 
Company,  Grand  Mere. 

References:  F.  B.  Brown.  H.  O.  Keay,  D.  C.  Tennant.  J.  J.  O'Sullivan,  J.  A. 
Jamieson. 
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JOHNSON— HAMMOND,  of  Bienfait,  Sask.  Born  at  Charlottetown.  P.E.I., 
March  20th,  1892;  Educ,  B.Sc,  McGill  Univ..  1915;  1912,  P.E.I,  provincial  surveys: 
1913,  tiniekpr,  and  representative  for  McKinnon  &  Holmes,  Sherbrooke,  in  struct'], 
steel  e  ection  for  Intercolonial  shops  at  Moncton;  1914,  drafting  for  above  firm  in  Sher- 
brooke^ also  auptinK.  erection  of  reinforced  concrete  bridge  at  Cardigan,  P.E.I.;  1915- 
19,  ovetseas.  C.F.A.;  Feb.  1919  to  date,  asst.  engr.  with  the  Lignite  Ulilization  Board 
in  Ottawa,   Montreal  and  Bienfait. 

References:  R.  A.  Ross,  R.  DeL.  French,  L.  R.  Thomson,  E.  Stansfield,  G.  R. 
MacLeod,  I.  F.  R.  Roche,  C.  M.  McKergow,  H.  M.  Lamb. 

LENNOX—JOHN  GEORGE,  of  Lachine.  Que.  Born  at  Glasgow.  Scotland. 
August  29th,  1890;  Educ,  1904-11,  engr'g  subjects,  Royal  Glasgow  Tech.  College; 
Aprticeship  with  Sir  Wm.  Arrol  &  Co.  Ltd.,  Glasgow,  as  follows.  1904-01^,  drawing 
office,  1906-08,  fitting,  erecting  and  machine  shops.  1908-11,  drawing  office; 
1911-14,  detailing,  designing  and  supervising  outside  erection  of  mcch.,  elect'I.  and 
struct'!  work,  with  above  firm.;  1914-17,  leading  draftsman,  Herbert  MorrisLTD., 
Loughborough,  on  lifting  and  conveying  mach.  of  all  types;1917-19,  designing  and 
estimating  on  all  types  of  cranes,  steelworks  plant  etc..  Sir  Wm.  .■\rrol  &  Co.  Ltd., 
Glasgow;  1919-20,  designing  special  cranes  and  opening  up  new  dept.,  Armstrong  & 
Main  Ltd.;  At  present  design  and  estimating,  mech.  dept.,  Dominion  Bridge  Co.  Ltd. 

References:  F.  P.  Shearwood,  F.  Newell,  R.  H.  Findlay,  T.  A.  Chubb,  C.  E. 
Herb.  K.   O.   White. 

LITZ— EARL  EWING,  of  Sault  Ste  Marie,  Ont.  Born  near  Lincoln  Center, 
Kansas,  May  31st.  1878;  Educ.,  1899-1902.  student  l^niv.  of  Colorado;  1902,  sec,  and 
mgr..  Home  Coal  Oil  &  Gaz  Co.,  Boulder,  Colorado;  1903,  assayer.  Porter  Reduction 
Co.,  Boulder.  Colo.;  1905-12,  employed  by  the  Henry  L.  Doherty  Syndicate  with  of- 
fices in  New  York,  as  follows:  1905,  industrial  gas  engr.,  Pueblo,  Colo..  1906,  indust- 
rial gas  engr.,  Union  Gas  &  Elect.  Co.,  Cincinnati,  1908,  combustion  engr..  Combust- 
ion Utilities  Corpn.,  and  1909,  près,  and  mgr.  with  same  firm.  President  and  mgr. 
Allentown  Brick  Co.,  Director,  Glen-Gary  Brick  &  Cement  Co.,  also  Près,  and  mgr. 
of  the  following, New  York  &  New  Jersey  Brick,  Co..  Earl  E.  Litz.,  Saxton  Vitrified 
Brick  Co.,  Saxton  Coal  Co.,;  1917,  combustion  engr.,  Illinois  Steel  Co.,  Jan.  1920  to 
date,  combustion  engr.,  Algoma  Steel  Corpn.  Ltd. 

References:  A.  W.  Sinnamon,  B.  E.  Barnhill,  F.  F.  Griffin,  LeR.  Brown,  L.  L. 
Jacobs,   R.   S.    McCormick. 

MERCIECA— ALBERT  LEWIS,  of  Toronto.  Ont.  Born  at  Malta,  Europe, 
March  1st  1880;  Educ.,  Land  Surveyor  and  Architect,  Valletta.  Malta,  1903. 
2  years  in  struct'l  steel  and  reinforced  concrete,  Toronto  Technical  School;  1900-03, 
pupil,  P.  W.  D.,  Valletta;  1904-11,  private  practice  in  arch'tute  and  land  surveying, 
Valletta;  asst.  engr.  on  dockyards  and  breakwater  constrn.,  Valletta,  with  Pearson 
&  Sons  Ltd.  (London,  England);  1911-13,  estimator,  draftsman  and  instr'man., 
dept.  of  location,  C.N.R.,  Toronto;  1913  to  date,  designer  of  transformer  stations 
and  general  hydro  development  with  H.E.P.C.  of  Ontario. 

References:  H.K.  Wicksteed.  F.  F.  Clarke,  E.  E.  Wells,  S.  A.  Lanzon,  S.  G.  Smith. 
H.  V.  Armstrong. 

PEARCE— WALTER  RICHARD,  of  St.  John,  N.B.  Born  at  Wallacetown, 
Ont.,  Jan.  21st,  1881;  Educ.,  B.A..  Queen's  Univ.,  1905.  Four  years  student's  course 
for  grad.  only  with  the  Western  Electric  Co..  Chicago,  in  telephoning  engr'g.;  1909- 
21,  with  Alta.  Govt.  Telephones  as  follows:  1909-12,  in  direct  charge  of  all  outside 
plant  etc,,  1912,  in  charge  of  all  engr'g  constrn.  and  from  1014,  also  in  charge  of  all 
depta.  of  the  system;  March  1921  to  date,  chief  engr.,  N.B.  Telephone  Company. 

References:  R.  S.  L.  Wilson,  G.  G.  Murdoek,  F.  G.  Goodspced,  F.  H.  Peters, 
A.  W.  Haddow.  B.  L.  Thorne,  S.  G.  Porter,  C.  A.  Robb. 

SPEER—CHARLES  HENRY,  of  Sault  Ste  Marie.Ont.  Born  at  Richmond. 
Indiana,  U.S.A.,  Dec.  21st,  1869;  Educ,  grad.  St.  I^uis  Manual  Trainig  School 
(equals  Univ.  matric.),  1887.  1890-94.  served  time  as  machinist.  St  Louis  &  Iron 
&  Mach.  Works  on  corless  engines;  1894-98,  draftsman.  American  Brake  Co.  (West- 
inghouse).  St.  Louis,  Mc;  1898-1901.  master  mechanic  and  engr..  American  Steel 
Foundries.  East  St.  Louis,  Illinois  plant;  1901-05,  draftsman.,  Cambria  Steel  Co.. 
Johnston,  Pa.;  1902-05,  in  charge  as  chief  dftsman.,  pngr'g  dept.,  Lackawanna 
Steel  Co.,  Buffalo.  N.Y.;  1905-07,  chief  draftsman,  Milliken  Bros.  Inc.,  New 
York  City;  Carr  &  Speer.  Engrs..  New  York  City,  1907-09;  1909  to  date,  with  Algoma 
Steel  Corpn.,  1909-17.  supt.  constrn.,  1917,  purchasing  agent,  1917.  to  date,  works 
engr. 

References:  R.  S,  McCormick,  R.  U.  Hart,  C.  H.  Marrs,  S.  B.  McConnell,  R.  E. 
Chadwick,  A.Allaire,  B.  E.  Barnhill.  F.  F.  Griffin. 

STENBOL — CARL,  of  Sault  Ste  Marie,  Ont.  Born  at  Askim,  Smaalenene, 
Norway,  Nov.  21st,  1881;  Educ.  Amer.  School  of  Corres.,  Mech.  engr'g.  course; 
1909-li,  chief  draftsman,  Dom.  Iron  &  Steel  Co.;  1911-12,  chief  draftsman,  Algoma 
Steel  Corpn;  1912-14.  smelter  engr.  and  chief  draftsman,  Canadian  Copper  Co.;  1915 
(Jan. -Sept. 1.  designer,  Anaconda  Copper  Co.;  1915  (Sept. -Nov.),  mech.  engr.. 
Dome  Mines  Co.;  Nov.  1915, chief  engr.  having  full  charge  of  design  and  building  of 
a  small  steel  and  forge  plant  for  the  Canada  Cement  Co.,  Montreal..  Appointed 
supt.  of  steel  and  forge  dept.,  same  firm.  June  1910,  resigned  when  this  plant  shut 
down  May  1917;  Came  to  Sault  Ste.  Marie  May  1917,  as  gen.  mgr.  of  the  Algoma 
Construction  Co.,  then  to  be  formed.  Shortly  afterwards  transferred  to  the  Algoma 
Steel  Co,  as  asst.  to  the  Managing  director.  Appointed  mech.  supt.  of  the  Algoma 
Steel  Corpn.  Sept,   1917,  which  is  present  position. 

References:  D.  H.  McDougall,  G.  D.  MacDougall,  L.  L.  Jacobs,  A.  W.  Sinnamon, 
LeR.  Brown,  F.  F.  Griffin,  A.  C.  Tagge. 

STRONG— ROBERT  AMBROSE,  of  Bienfait,  Sask.  Born  at  Victoria,  B.C.. 
Oct.  7th,  1891;  Educ.  B.Sc,  B.A.  Univ.  of  Illinois.  1915;  1910-11,  cost  clerk,  Stude- 
baker  Corpn.,  South  Bend,  Ind.;  1913  (summer),  sampled  mines  for  Peabody  Coal 
Co.,  Illinois;1914  (summer),  Illinois  Mine  Rescue  Station:  1915-18.  asst.  chemist  and 
metallurgist.  Dominion  Bridge  Co..  Lachine;  1918-19,  overseas.  Can.  Engrs.;  1919 
<May-Oct.),  asst.  foreman  of  copper  refinery,  Dominion  Copper  Products  Co.;  Oct. 
1919  to  date,  asst.  chem.  engr..  Lignite  Utilization  Board;  At  present  acting  chem. 
engr.,  for  above  concern. 

References:  R.  DeL.  French,  R.  A.  Ross,  I.  F.  R.  Roche,  E.  Stansfield,  L.  R. 
Thomson,  J.  H,  Bradley,  H.  H.  Vaughan. 


TURNER— JACK,  of  Grand  Falls,  Nfld.     Born  at  St.  John's,  Nfld.,  Nov.  5th. 
1889;  Educ, I. O.S.  civil  engr'g.;  1906,  rodman,  boundry  survey,  1907-08,  inst'nian., 

f)apcr  mill  constrn.,  Anglo- Newfoundland  Development  Co.;  1909,  transitman. 
ocation.  1910-11,  engr.  on  track.  Reid  Newfoundland  R.  R.;  1912-13,  transitman  on 
transcontinental  highway  (B.C.  section)  Cleveland  &  Cameron,  Vancouver.  B.C.; 
1914,  sub-contraetor.  Kettle  Valley  R.  R.,  B.C.;  1914-19,  overseas.  Comm'd.  Feb. 
1917,  Awarded  M.C.  April  1917;  June  1919  to  date,  togging  engr.  and  asst.  to  genl. 
logging  supt-,  .'Vnglo-Newfoundland  Development  Co.,  Grand  Falls,   Nfld. 

References:  C.  S.  L.  Hertzberg,  R.  W.  Powell,  W.  Scott.  F.  H.  Balfour.  J.  W. 
Morris,  F.  W.  Angel,  J.  B.  Baird. 

FOR  TRANSFER  FROM  CLASS  OF  JDNIOR  TO  A  HIGHER  GRADE 

FARRELL— JAMES  WARDROPE  DICK,  of  Regina.  Saak.  Born  at  Smith's 
Falls,  Ont.,  Sept.  20th,  1890;  Educ,  B.A..  1912,  B.Sc,  1915,  Queen's  Univ.;  1913- 
14  (summers),  asst.  to  D.S.  &  E..  Saskatoon  highways  dept.;  1914-19.  overseas.  Can. 
Engrs.,  and  R.A.F.  Capt.  when  demobilized;  1919-20,  field  and  office  draftsman, 
irrig.  branch.  Dept.  of  the  Interior,  Calgary;  Jan.  1920  to  date,  asst.  supt.,  Waterworks, 
Regina,    Sask. 

References:  J.  M.  Mackay,  L.  A.  Thornton,  D.  .\.  R.  McCannel,  A.  N.  Ball, 
I.   R.  Strome. 

GARRONI— MELITON  C,  of  Winnipeg.  Man.  Born  at  Island  of  Malta,  Eu- 
rope, Sept.  29th,  1888;  Bach,  of  Engr'g  and  Ardh'ture,  Malta  Univ.,  1912;  Member, 
Assn.  of  Prof.  Engrs.  of  the  Prov.  of  Man.;  1912-18.  draftsman.  C.C.  Chattaway.  L.S. 
and  Engr.;  1913-14,  draftsman,  constrn.  dept.,  C.P.R.  Winnipeg;  1915  (Aug. -Nov.), 
draftsman,  J.  Chisholm,  Arch't.,  Winnipeg;  191.5-16,  acct.,  constrn.  dept.,  C.P.R., 
Winnipeg;  1916  to  date,  office  engr.  and  draftsman,  mtce.  of  way  dept.,  C.N.R.  Win- 
nipeg. 

References:  A.  V.  Redmond,  E.  N.  Johnson.  N.  M.  Waddell,  A.  W.  Smith, 

A.  M.  Macgillivray.  E.  R.  Millidge.  J.  W.  Porter,  T.  W.  White. 

GNAEDINGER— FREDERICK  THEODORE.  Sault  Ste  Marie,  Ont.  Born 
at  Montreal,  Que.,  Aug.2nd.  1889;  Educ,  B.Sc. (Met.  Eng.),  McGill  Univ.  1912; 
Surveying,drfting  and  constrn.  work  during  vacations;  1911  (May-Sept.),  on  operation 
of  By-Product  Recovery  Coke  Ovens,  Algoma  Steel  Corpn.,  Sault  Ste  Marie,  and 
Slay  to  July,  1912,  constrn.  work  and  field  engr'g.  for  same  company;  1912  (July- 
Dec),  dftsman  and  field  engr..  Lake  Superior  Paper  Co.  (now  Spanish  River  Pulp 
&  Paper  Co.),  Sault  Ste  Marie:  1913  (Jan.-Aug.),  efficiency  and  production  engr. 
for  same  company;  1913  (Sept.-Dec).  in  charge  of  field  party  for  hydro  elec  dev. 
survey  for  Mond  Nickel  Co.,  and  Jan.  1914  to  July  1915,  res.  engr.  on  constrn.  of  dam 
and  power  house  at  Nairn  Falls,  Spanish  River  for  same  company;  1915-16,  metallur- 
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1897;  Educ.  B.SC  (CE.),  N.S.  Technical  College,  1920;  1916.  rodman,  Foley  Bros. 
Welch  Stuart  &  Fanquier;  One  month  ao'tice.  Nova  Scotia  Steel  &  Coal  Co.;  1918 
(May-Sept.),  asst.  at  Nova  Scotia  Tech.  College,  power  house:  1919.  rodman,  land  sur- 
vey in  Cape  Breton;  May  1920.  to  date,  asst.  engr.,  city  engr's. office,  Halifax. 

References:     F-  W.  W.  Doane.  F.  R.  Faulkner,  H.  W.  L.  Doane,  G.  S.  Stairs, 
W.    J.    DeWolfe. 


JOURNAL    OF    T  H  K     ENGINEERING     INSTITUTE     OF     CANADA     479 


The  Journal  of 
The  Engineering  Institute 

of  Canada 


SEPTEMBER  1921 


CONTENTS 


Volume  IV,  No.  9 


TENTH  GENERAL  PROFESSIONAL  MEETING 481 

Re[x>rt  of  Committee  on  Standard  Specifications  for  Highways 482 

Considerations  in  the  Adoption  of  a  Road  Policy  and  Standard  Specifications,  M.  A.  Lyons, 

A.M.E.LC 486 

Concrete  in  Alkali  Soils 489 

Report  of  Calgary  Committee  on  Deterioration  of  Concrete  in  Alkali  Soils 490 

Report  of  Manitoba  Committee  on  Deterioration  of  Concrete  in  Alkali  Soils 492 

Water  Supply  and  Irrigation  in  Saskatchewan 494 

Coal  Fields  of  the  Four  Western  Provinces 495 

The  Coal  Situation  of  Western  Canada,  Wm.  Pearce,  M.E.I.C 495 

Water  Powers  of  the  Prairie  Provinces 499 

Northern  Territory  in  Western  Canada 500 

The  Banquet 504 

General  Welfare  of  the  Institute 506 

Registration 511 

EDITORIAL  ANNOUNCEMENTS:— 

W'estem  Professional  Meeting - 512 

Canadian  Engineering  Standards  Association  Sub-Committee  on  Watt-hour  Meters 513 

Expression  of  Appreciation ■. 513 

McGill  Re-union 513 

ELECTIONS  AND  TRANSFERS 515 

CORRESPONDENCE 517 

EMPLOYMENT  BUREAU 518 

PERSONALS 518 

BRANCH  NEWS 519 

TOWN  PLANNING  NOTES  AND  COMMENTS,  H.  L.  Seymour,  A.M.E.LC 522 

PRELIMINARY  NOTICE 523 

ENGINEERING  INDEX  (facing  page  524) 121 

The  Institute  does  not  hold  itself  responsible  for  the  opinions  expressed  by  the 
authors  of  the  papers  published  in  its  records,  or  for  discussions  at  any  of  its  meetings, 
or  for  individual  views  transmitted  through  the  medium  of  The  Journal. 


Published  by 

THE    ENGINEERING    INSTITUTE    OF    CANADA 

176  Mansfield  St.,   Montreal 
BRANCHES: 


Halifax  Branch,  Halifax,  N.S. 

Cape  Breton  Branch,  Sydney,  Cape  Breton. 

Moncton  Branch,  Moncton,  N.B. 

St.  John  Branch,  St.  John,  N.B. 

Quebec  Branch,  Quebec,  Que. 

Montreal  Branch,  Montreal,  Que. 

Ottawa  Branch,  Ottawa,  Ont. 

Kingston  Branch,  Kingston,  Ont. 

Peterborough  Branch,  Peterborough,  Ont. 

Toronto  Branch,  Toronto,  Ont. 


Hamilton  Branch,  Hamilton,  Ont. 

Niagara  Peninsula  Branch,  Niagara  Falls,  Ont. 

Border  Cities  Branch,  Windsor,  Ont. 

Sault  Ste.  Marie  Branch,  Sault  Ste.  Marie,  Ont. 

Winnipeg  Branch,  Winnipeg,  Man. 

Saskatchewan  Branch,  Regina,  Sask. 

Edmonton  Branch,  Edmonton,  Alta. 

Calgary  Branch,  Calgary,  Alta. 

Vancouver  Branch,  Vancouver,  B.C. 

Victoria  Branch,  Victoria,  B.C. 


480 


JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF    CANADA 


Members  of  Council  for  1921 

PRESIDENT 
J.  M.  R.  FAIRBAIRN,  MontrMl. 

VICE-PRESIDENTS 
tH.  G.  ACRES,  NUftara  FalU,  Ont.  «W.  G.  CHACB.  Wlonlpcfl.  Man. 

(WALTER  J.  FRANCIS,  Montreal  'Brlft.  Gen.  C.  H.  MITCHELL.  Toronto 


H.  H.  VAUGHAN.  Montreal 


•Brig.  Gen.  Sir  ALEX.  BERTRAM,  Montreal 
{A.  C.  D.  BLANCHARD.  NiaHara  Fall». 
•W.  P.  BRERETON.  Winnipeg,  Man. 
tFREDERICK  B.  BROWN,  Montreal 

IF.  A.  BOWMAN,  Halifax.  N.S. 
H.  M.  BURWELL,  Vancouver.  B.C. 
H.  S.  CARPENTER,  Reglna,  Sa*k. 
IJ.  B.  CHALLIES.  Ottawa.  Ont. 
tG.  W.  CRAIG.  Calâary,  Alta. 
•H.  B.  R.  CRAIG.  WIndaor.  Ont. 
tA.  R.  DECARY.  Quebec,  P.O. 


•For    1921 


PAST  PRESIDENTS 
Lt.-Col   R.  W.  LEONARD.  St.  Catharine*.  Ont. 

COUNCILLORS 
tR.  L.  DOBBIN,  Peterborough,  Ont. 
JG.  B.  DODGE,  Ottawa.  Ont. 
tGUY  C.  DUNN,  Winnipeg,  Man. 
*L.  B.  ELLIOT.  Edmonton,  Alta. 
•G.  GORDON  GALE,  Hull,  P.O. 
•J.  E.  GIBAULT,  Quebec,  P.Q. 
•ALEX.  GRAY,  St.  John,  N.B. 
IE.  R.  GRAY,  Hamilton,  Ont. 
JH.  L.  JOHNSTON,  Armstronft,  B.C. 
tC.  C.  KIRBY.  St.  John,  N.B. 
•G.  D.MACKIE,  Mooae  Jaw,  Satk. 
tFor  1921-22 


R.  A.  ROSS,  Montreal. 


tS.  S.OLIVER,   Quebec,  P.O. 
tS.  G.  PORTER,  Letbbrldge,  Alta. 
•W.  A.  McLEAN.  Toronto,  Ont. 
tJ.  R.  C.  MACREDIE    Moote  Jaw.  Satk. 
JW.  M.  SCOTT,  Winnipeg,  Man. 
IF.  P.  SHEARWOOn.  Montreal. 
IJULIAN  C.  SMITH,  Montreal 
•ARTHUR  SURVEYER.  Montreal 
IK.  B.  THORNTON,  Montreal. 
tC.  R.  YOUNG.  Toronto,  Ont. 
GEO.  A.  WALKEM,  Vancouver 
tFor   I92I-21.23 


TREASURER 
Brla.-G«D.  SIR  ALEX.  BERTRAM,  Montreal 


SECRETARY 
ERASER  S.  KEITH,  Montreal 


HALIFAX 

Chairman.    C.  E.  W.  DODWELL 
S«c.-Trea».,0.  S.  COX 

Asst.  Engineer  Public  Works  Dept., 

Halifax,  N.S, 
Executive,     H.  W.  L.  DOANE 

F.  R.  FAULKNER 
J.  B.  HAYES 

W.  P.  MORRISON 
K.  H.  SMITH 
L.  H.  WHEATON 
(Ei-Offlcio)  F.  A.  BOWMAN 

CAPE  BRETON 
Chairman.    C.  M.ODELL 
Sec.-Trea».,  K.  G.  CAMERON 

195  Charlotte  St.,  Sydney.  N.S. 
Executive,      T.  J.  BROWN 

H.  F.  LAWRENCE 
D.S.MORRISON 
ST.JOHN 

Chairman.    FRANK  P.  VAUGHAN 
Sec.-Treai.    HARRY  F.  BENNETT 
P.  O.  Box  1417,  St.  John.  N.B. 
Kiecutlve.     G.  G.  MURDOCH 
A.  G.  TAPLEY 
A.  DUFRESNE 

G.  N.  HATFIELD 
(Ex-Offlcio)  ALEX.  GRAY 

C.  C.  KIRBY 
W.  G.  CHACE 
MONCTON 
Chairman,   J.  D.  McBEATH 
VIce-Chalr.,  F.  B.  FRIPP 
S«c.-Trea«.,  M.  J.  MURPHY 
Executive.     A.F.STEWART      F- O.  CONDON 
R.  G.  GAGE  R.  McMANUS 

H.J.  GRUDGE 
QUEBEC 

Chairman,    A.  R.  DECARY 
VIce-Chalr..  ALEX.  FRASER 
Sec.-Trea».,  H.  CIMON. 

8  Laporte  St.,  Quebec 
Executive,     L.  C.  DUPUIS      PAUL  JONCAS 

J.  A.  BUTEAU     A.  B.NORMANDIN 
(Ex-Offldo)  J.  E.  GIBAULT 
S.  S.  OLIVER 
MONTREAL 
Chairman,    J.  H.  HUNTER 
VIce-Chalr.,  J.  A.  DUCHASTEL 
Sec.-Treaa..  J.  L.  BUSFIELO 

260  St.  Jamea  St.,  Montreal 
Eiccudve,      tA.  E.  DUBUC 

tCHAS.  M.  McKERGOW 
tS.  F.  RUTHERFORD 
•JOHN  T.  FARMER 
•O.  O.  LEFEBVRE 
•GEORGE  R.  Macleod 
(Ex-Offido)  Brig-Gen.  Sir  ALEX.  BERTRAM 
FRED.  BROWN 
WALTER  J.  FRANCIS 
R.  A    ROSS 

F.  P.  SHEARWOOD 
JULIAN  C.  SMITH 
ARTIU'R  SLRVEYER 
K.  B.  THORNTON 

OTTAWA 
Chairman,    C.  P.  EDWARDS 
Sec.-Treaa.,  F.  C.  C.  LYNCH 

Dent,  of  Interior.  Motor  Building  Ottawa. 
Execurive.     K.  M.  CAMERON     A.  FERGUSON 
O.  S.  FINNIE  J.  E.  BROWN 

M.  F.  COCHRANE 
(Ex-OfflcIo)  J.  B.  CHALLIES 

G.  B.  DODGE 

G.  GORDON  GALE 
PETERBOROUGH 
Hon.  Chair.  R.  H.  PARSONS 
Chairman,    P.  L.  ALLISON 
VIce-Chalr.,  P.  P.  WESTBYE 
Secretary      D.  L.  McLAREN 

291  Stewart  St.,  Peterborough,  Ont 
Treaiurer,     A.  B.  GATES 
KxacutlTa.     E.  R.  SHIRLEY 
H.  O.  FISK 

A.  L.  KILLALY 
G.  R.  LANGLEY 
JAS.  MACKINTOSH 

B.  L.  BARNES 
(Ex-Effldo)  R.  L.  DOBBIN 


OFFICERS  OF  BRANCHES 

KINGSTON 
Chairman,    J.M.CAMPBELL 
VIce-Chalr.,  ALEX.  MACPHAIL 
Sec.-Treaa.,  W.  P.  WILGAR, 

Queen'a  University,  Kingston.  Ont. 
Executive,     A.  L.  CLARK 
TORONTO 

Chairman,  G.  T.  CLARKE 
Vice-Chair.,  Wm.  STORRIE 
Sec.-Treas.,  F.  B.  GOEDIKE 

201  Humberslde  Ave.,  Toronto 
Executive,     PETER  GILLESPIE 
G.  G.  POWELL 
M.  V.  SAUER 
H.  J.  LAMB 
J.  M,  OXLEY 
R.  C.  MUIR 
(Ex-0£Bcio)  W.  A.  McLEAN 
C.  R.  YOUNG 
HAMILTON 
Hon.  Chair.  ROBERT  HOBSON 
Chairman,    H.  U.  HART 
VIce-Chalr.,  E.  H.  DARLING 
Sec.-Treas.,  W.  F.  McLAREN 
c/o  Canadian  Westinghouse  Co.,  Hamilton,  Ont. 
Executive,     H.  GRAHAM    BERTRAM 
W.  G.  MILNE 
F.  W.  PAULIN 
J.W.TYRRELL 
(Ex-Officio)   R.  K.  PALMER 
E.  R.  GRAY 
NIAGARA   PENINSULA 
Chairman,    N.  R.  GIBSON 
VIce-Chalr.. F.  S.  LAZIER 
Sec.-Treaa.,  REX.  P.  JOHNSON 

Box  245,  Niagara  Falls.  Ont. 
Executive.     F.  E.  STERNS 
S.  R.  FROST 
W.  H.  SULLIVAN 
H    L    BUCKE 
(Ex-Offielo)  Lt.-Col.  R.  W.  LEONARD 
H.  G.  ACRES 
A.  C.  D.  BLANCHARD 
BORDER   CITIES 
Chairman.    A.  J.  RIDDELL 
Sec.-Treas..  J.  E.  PORTER 

c/o  J.  J.  Newman,  Davis  Bldg.,  Windsor,  Ont. 
Executive,     H.  THORNE 
M.  E.  BRIAN 
J.  J.  NEWMAN 
(Ex-Officio)  H.  B.  R.  CRAIG, 
SAULT  STE.   MARIE 
Chairman,    K.  G.  ROSS 
VIce-Chalr.,  B.  E.  BARNHILL 
Sec.-Treaa.,  F.  T.  GNAEDINGER 

Const.  Depart.,  Algoma  Steel  Corp., 

Sault  Ste.  Marie. 
Executive,    tJ.  W.  Le  B.  ROSS 
tF.  F.  GRIFFIN 
tL.  L.  JACOBS 
•C.  H.  E.  ROUNTHWAITE 
•J.  G.  McLAURIN 
•L.R.  BROWN 
WINNIPEG 
Chairman,    E.  P.  FETHERSTONHAUGH 
Sec.-Treas.   GEO.  L.  GUY 

503  Tribune  Bldg.,  Winnipeg 
Execurive,    tJ.  G.  LEGRAND 
tD.  A.  ROSS 
•A.  J.  S.  TAUNTON 
•B.  S.  McKENZIE 
•J.  M.  LEAMY 
(Ex-Officio)   W.  P.  BRERETON 
GUY  C.  DUNN 
W.  M.  SCOTT 
SASKATCHEWAN 

Chairman,    W.  R.  WARREN 
VIce-Chalr.,  J.  R.  C.  MACREDIE 
Sec.-Treas.,  D.  A.  R.  McCANNEL 

City  Engineer*  Dent.  Reglna,  Seek. 
Executlv*,     C.  J.  MACKENZIE 
W.  H.  GREEVE 
J.  W.  CALDER 
H.  MclVOR  WEIR 
C  W.  DILL 

A.  J.  Mcpherson 

(Kx-Offlcio)  G.  D.  MACKIB 

H.  S.  CARFRNTBR 
J.  R.  C.  MACREDIE 


EDMONTON 

Chairman,    D.  J.  CARTER 
VIce-Chalr.,  A.  W.  HADDOW 
Sec.-Trea*..  C.  C.  SUTHERLAND, 

City  Engineer'*  Department,  Civic 
Block,  Edmonton,  Alta. 
Executive,     R.  W.  ROSS 

J.  D.  ROBERTSON 
E.  KBLLS-HALL 
R.  S.  L.  WILSON 
(Ex-OfficIo)  L.  B.  ELLIOT 

CALGARY  • 

Chairman,    B.  C.  THORNE 
Sec.-Trea*..  ARTHUR  L.  FORD 

District  Clilef  Engineer,  Domlnloti 

Water  Power  Branch,  Calgary,  Alta. 
Execurive,     F.  W.  ALEXANDER 

P.J.JENNINGS 
(Ex-offlcIo)  R.  S.  TROWSDALL 

P.  TURNER  BONE 

G.  W.  CRAIG 

VANCOUVER 

Chairman,    G.  A.  WALKEM 
VIce-Chalr.,  C.  BRAKENRIDGE 
Sec.-Treas.,  J.  N.  ANDERSON, 

510  Board  of  Trade  Building,  Vancouver,  B.C. 
Execurive,     A.  E.  FOREMAN 

W.  G.  SWAN. 

J.  MUIRHEAD 

A.  R.  BONNYCASTLE 

J.  ALEX.  WALKER 

A.  C.  EDDY 
(Ex-Officio)  H.  M.  BURWELL 

GEO.  A.  WALKEM 

VICTORIA 

Chairman,    E.G.MARRIOTT 
VIce-Chalr.. E.  N.  HORSEY 
Secretary,     H.  M.  BIGWOOD. 

610  Belmont  House,  Victoria,  B.C. 
Treasurer.     E.  P.  GIRDWOO 
Execurive,     E.  F.  COOKE 

D.  O.  LEWIS 

J.  B.  HOLDCROFT 


ONTARIO  PROVINCIAL  DIVISION* 

Chairman,      Col.  W.  H.  MAGWOOD 
Vice-Chair.,  W.  A.  McLEAN 

EX-OFFICIO  MEMBERS 
Lt.-Col.  R.  W.  LEONARD 
Brig.-Gen.  C.  H.  MITCHELL 
H.  G.  ACRES 
G.  G.  GALE 
J.  B.  CHALLIES 
G.  B.  DODGE 
W.  A.  McLEAN 
C.  R.  YOUNG 
R.  L.  DOBBIN 
E  R.  GRAY 
A.  C.  D.  BLANCHARD 
H.  B.  R.  CRAIG 
GEO.  HOGARTH 

REPRESENTATIVES  OF  BRANCHES 
P.  L.  ALLISON.  Peterborough  Branch 
WILLIS  CHIPMAN,  Toronto  Branch 
REX.  P.  JOHNSON.  Niagara  Peninsula  Branch 
A.  B.  LAMBE,  Ottawa  Branch 
J.  J.  NEWMAN,  Border  Citlee  Branch 
R.  K.  PALMER,  Hamilton  Branch 
F.  M.  PERRY,  Sault  Ste.  Marie  Branch 
W.  P.  WILGAR,  Kingston  Branch 

REPRESENTATIVES  OF  NON-RESIDENT 
MEMBERS 

J.  A.  BELL 

H.  A.  BRAZIER 

G  H.  BRYSON 

S.  B.  CLEMENT 

Col.  W.  H.  MAGWOOD 

r.  D.  REID 
Sac.-Traaa..  A.  B.  LAMBS,  Dominion  Power 
Baartf.  Jmira^  BnUdloA,  Ottawa.  Cat- 


THE  JOURNAL  OF 
THE  ENGINEERING  INSTITUTE 

OF  CANADA 


Published  Monthly  at  176  Mansfield  Street,  Montreal 

By 

THE      ENGINEERING      INSTITUTE      OF      CANADA 

INCORPORATED    IN    1887    AS 

THE  CANADIAN  SOCIETY  OF  CIVIL  ENGINEERS 


Ehterkd  at  the  Post  Ornca,    Montreal  As  Second  Class  Matter 


Volume    IV                                           MONTREAL.  SEPTEMBER  1921  Number  9 

Tenth  General  Professional  Meeting 

Saskatoon,  August  10th,  11th  and  12th 
Under  the  Auspices  of  the  Branches  of  the  Four  Western  Provinces. 

Under  ideal  weather  conditions  and  surroundings  disappointement  of  some  of  the  delegates,  he  announced 

the  Tenth  General  Professional  Meeting  oi  The  Institute  that,  although  a  physician,  he    did    not  issue  prescrip- 

was  opened   in  the   new   physics  building    of  the  Uni-  tions. 

versity  of  Saskatchewan  at  9.30  on  the  morning  of  Wed-  At  this  point  in  the  proceedings  one  of  the  outstand- 

nesday,  August  10th,  with  George  W.  Craig,  M.E.I.C.,  ing  features  of  the   convention  occurred,  when,  for  pos- 

city  engineer  of  Calgary,  in  the  chair.     Secretary  Keith  sibly  the  first  time  in  Canada,  an  audience  was  given 

announced  receiving  a  telegram  from  President  Fairbaim  an  exhibition  of  the  working  of  the  audion,  in  being  pri- 

in    which    he    extended    his  cordial    greetings    to    the  vileged    to    listen    to    an    address   of  welcome    from 

meeting,  and  sincere  wishes  for  its  success,  and  regretted  His  Honour  W.  H.  Newlands,  Lieutenant  Governor  of 

his  inability  to  be  present,  due  to  illness.     He,  however,  Saskatchewan,   seated  at  his  desk  in  Regina,  one  hun- 

was  looking  forward  to  meeting  the  Western  members  at  dred  and  sixty  miles  away.     By  means  of  the  magnavox, 

an  early  date.  with  a  megaphone  attachment,   his   voice  was  clearly 

In  the  absence  of  President  Murray,  George  H.  Ling,  heard  in  all  parts  of  the  hall. 

Ph.    D.    dean    of    the    faculty    of    arts,    and    acting  In  part.  Lieutenant  Governor  Newlands  said  "The 

president  of  the  University,  extended  a  cordial  note  of  development  of  the  telephone  and  the  gramophone  make 

welcome  to  the  gathering,  and  expressed  the  pleasure  it  it  possible  for  me  to  be  present  at  several  conventions  at 

gave  the  University  to  provide  quarters  for  such  a  gather-  different  points  on  the  same  day.     To  those  of  you  who 

ing  as  this.    On  behalf  of  the  City  of  Saskatoon,  Mayor  come  from  other  provinces  I  extend  a  welcome  to  Sas- 

A.  MacG.  Young  expressed  his  appreciation  of  the  op-  katchewan.     We  have  not  in  this  province  many  engin- 

portunity  of  meeting  the  Western  members  of  The  Engin-  eering  problems  which  you  have  in  Alberta  and  British 

eerinq  Institute.     He  announced  that  arrangements  had  Columbia,  because  we  have  not  the  mountains  to  traverse, 

been  made  whereby  all  delegates  to  the  convention  were  We  have  rivers,  however,  but  any  problems  in  connect- 

tendered  the  privileges  of  the  Saskatoon  Club,  the  River-  ion  with  them  have  been  solved  by  our  men,  as  you  will 

side  Country  Club  and  the  City  Golf  Club.    Much  to  the  see  by  many  fine  bridges  across  the  Saskatchewan  river 


482 


JOURNAL    OF    THE     ENGINEERING    INSTITUTE    OF    CANADA 


in  Saskatoon.  In  this  South  country  we  have  one  problem 
which  requires  solution,  and  that  is  to  make  a  satisfact- 
ory road  for  wet  weather.  The  soil  is  too  chalky  to  build 
them  of  material  impervious  to  water,  but  we  hope  that 
you  engineers  will  be  able  to  devise  something  so  that  a 
road,  when  built,  will  remain  passable  in  wet  and  dry 
weather.    The  transportation  question,  whether  by  road 


or  rail,  is  to-day  one  of  the  most  vital  in  Canada,  and  we 
look  to  our  engineers  and  business  men  for  a  solution. 
In  making  those  remarks,  however,  it  is  not  for  the  pur- 
pose of  making  a  speech,  but  for  testing  the  magnavox. 
I  hope  your  convention  will  be  a  successful  one,  not  only 
to  those  present,  but  for  the  benefit  of  the  whole  country. 
(Loud  and  prolonged  applause). 


The  Development  of  Trunk  High^vays  as 
Affecting  the  Western  Provinces 


The  first  professional  paper  on  the  programme  was 
"The  Development  of  Trunk  Highways  as  Affecting  the 
Western  Provinces"  byC.  W.  Dill,  M.E.I.C.  superintend- 
ent of  highways,  Province  of  Saskatchewan.  Mr.  Dill, 
in  introducing  his  subject,  said:  "This  question  of  road 
building  while  perhaps  of  greater  importance  to  the 
business  and  social  welfare  of  the  residents  of  the  prairie 
provinces  than  any  other,  is  one  that  has  become  worn 
a' most  threadbare  through  constant  repetition,  and  it  is 
difficult  to  introduce  new,  interesting  matter.  But  being 
of  such  importance,  and  constantly  brought  to  our 
attention,  it  is  my  firm  belief  that  in  spite  of  disap- 
pointments due  to  conditions  difficult  to  control,  and 
the  more  or  less  general  apathy  in  the  maintaining  of  the 
roads  in  a  satisfactory,  usable  condition,  we  should  per- 
severe and  do  our  utmost  to  awaken  a  more  general 
interest  in  the  value  of  good  roads  and  their  necessity. 
While  attending  the  recent  Halifax  Good  Roads  Conven- 
tion it  was  apparent  that  the  Eastern  provinces  were 
more  interested  in  types  of  roads  much  more  expensive 
than  we — with  our  long  distances  and  sparse  population, 
can  afford  to  consider  for  many  years  to  come.  They 
are  building  trunk  highways  of  a  permanent  nature  for 
through  traffic,  and  the  increasingly  heavy  motor  truck 
transport.  We  are  chiefly  concerned  in  building  main 
market  roads  to  enable  our  farmers  to  market  their  grain 


and  other  products  as  cheaply  and  as  expeditiously  as 
possible,  and  to  give  them  means  of  social  intercourse 
and  pleasure  without  which  life  on  the  prairies  is  rather 
a  colourless  experience. 

The  assistance  being  given  the  various  provinces 
by  the  federal  government  has  enabled  us  to  extend 
our  work,  and  to  develop  highways  parallelling  the 
railways,  forming  main  routes  for  business  and  tour- 
ist travel  between  the  provinces,  as  well  as  to  provide 
opportunities  for  our  prairie  residents  for  more  extensive 
motor  trips,  whether  they  be  for  business  or  for  pleasure. 
We  as  engineers  have  a  duty  to  the  public  in  developing 
this  road  building  programme  in  such  a  way  as  to  win 
their  confidence  and  to  prove  our  value  as  efficient 
public  servants.  With  this  idea  in  mind,  a  short  paper 
has  been  prepared  which  will  be  presented  as  an  introduc- 
tion to  the  discussion  on  the  development  of  trunk  high- 
ways as  affecting  the  Western  provinces." 

Mr.  Dill  then  read  his  paper,  published  on  page 
four  forty  one  in  the  August  Journal,  following  which 
H.  S.  Carpenter,  A.M.E.I.C.  deputy  minister  of  high- 
ways for  the  Province  of  Saskatchewan,  presented  a 
progress  report  of  the  Committee  on  Standard  Specifi- 
cations for  Highways.  At  the  introduction  of  this 
report  Mr.  Carpenter  made  it  clear  that  the  report  was 
not  a  unanimous  one. 


Report  of  Committee  on   Standard  Specifications  for  Highways 

Presented  by  H.  S.  Carpenter,  A.M.E.I.C. 


At  the  General  Professional  Meeting  of  the  Western 
Branches  of  The  Engineering  Institute  of  Canada  held, 
in  August,  1918,*'at  the  City  of  Saskatoon,  a  committee 
was  appointed  "to  draw  up  a  standard  road  specification, 
including  a  road  policy,  and  to  report  to  the  next  Western 
Professional  Meeting." 

This  committee  was  composed  of  J.  D.  Robert- 
son, A.M.E.I.C,  of  Edmonton,  now  deputy  minister 
of  public  works  for  the  Province  of  Alberta,  M.  A. 
Lyons,  A.M.E.I.C,  of  Winnipeg,  chief  engineer  for  the 
Good  Roads  Board  for  the  Province  of  Manitoba,  and 
H.  S.  Carpenter,  A.M.E.I.C,  of  Regina,  deputy  minister 
of  highways  for  the  Province  of  Saskatchewan. 

Progress  Report 

We  regret  to  have  to  report  on  behalf  of  your  com- 
mittee that  although  some  progress  has  been  made  through 
correspondence  the  committee  has  been  unable  to  get 
together  and  prepare  a  final  report  on  the  matters  sub- 


mitted to  it.  The  following  material  is  submitted, 
therefore,  in  the  form  of  a  progress  report  with  the  hope 
that  it  will  form  the  basis  of  a  useful  discussion  on  the 
matters  dealt  with,  but  your  committee  is  not  prepared 
to  recommend  the  adoption  of  this  report  as  embodying 
standards  which  should  be  adopted  by  this  meeting  of 
western  engineers. 

Your  committee  decided  to  deal  with  the  question  of 
roads  as  applicable  to  the  three  prairie  provinces  of 
Manitoba,  Saskatchewan,  and  Alberta  under  the  follow- 
ing general  heads: — 

1.  Standard  cross-sections  for  earth  roads, 

2.  Standard   specifications  for  the  construction  of 

earth  roads, 

3.  Standard  culverts  and  bridges  for  earth  roads, 

4.  Suggested  road  policy  to  be  adopted  in  the. 

prairie  provinces  for  the  administration  of 
the  construction  and  maintenance  of  high- 
ways. 
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GOVERNMENT  OK  THE  PROVINCE  OF  SASKATCHEWAN 

DKPARTMENT  OF  HIGHWAYS 
Figure  1 
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Figure  5 
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'Ihis  progress  irporl  deals  only  witli  subjects  1.  2 
and  .'{  ol  (he  alxnr.  'l'iial  jiarl  of  Ihc  rcix)rl  dealing 
witli  "Standard  cross  sriiions  l'or  oarlli  roads"  and 
'Standard  sptrifuations  for  the  construction  of  earth 
roads"  lias  Ix'en  i)reparecl  hy  Mr.  Carpenter,  and  that 
part  dealin^;  with  "Standard  culverts  and  bridges  for 
earth  roads"  has  Ix'en  jMepared  by  Mr.  Lyons. 

(Ma.sslHcatioii  of  Kuads 

Preliminary  to  the  carrying  out  of  a  scheme  of  high- 
way improvement  it  is  necessary'  to  classify  the  roads 
with  regard  to  the  nature  and  intensity  of  the  Irallic  to 
be  borne  by  each  road.  In  this  report  the  roads  are 
classified  as: 

a.  provincial    or   trunk    roads, 

b.  main  market   and  interurban  roads, 

c.  feeder  roads. 

Provincial  or  trunk  roads  may  be  described  as  main 
arteries  of  travel  between  the  larger  centres  of  population 
or  trans-provincial  roads  connecting  with  similar  roads 
in  adjoining  provinces. 

Main  market  roads  are  the  roads  carrying  the  accumu- 
lation of  traffic  between  a  rural  district  and  the  market 
center. 

Interurban  roads  are  the  roads  selected  as  the  main 
lines  of  traffic  between  adjoining  urban  municipalities. 

Feeder  roads  include  all  the  other  roads.  They 
serve  the  local  neighbourhood  traffic,  and  provide  the 
means  of  reaching  the  more  important  roads  included 
under  classes   a.   and  b. 

Standard  C^ross  Sections  for  Earth  Roads 

Standard  cross  sections  applicable  to  the  different 
conditions  met  with  in  the  construction  of  earth  roads 
are  submitted  on  the  diagram  sheet  attached. 

Figure  1  shows  cross  section  of  earth  embankment, 
ligure  2  shows  cross  section  of  roadway  in  cut,  figure 
3  shows  cross  section  of  prairie  grading  or  turnpiking,  and 
figure  4  shows  cross  section  of  side  hill  roadway. 

The  roadway  illustration  in  figures  1  to  4  shows  a 
travelled  surface  of  20  feet.  For  roadways  of  greater 
or  less  width  the  only  variation  will  be  the  width  of  the 
roadway  and  a  corresponding  proportionate  increase 
or  decrease  in  the  crown. 

It  is  recommended  that  the  minimum  width  of  trav- 
elled roadway  for  each  class  of  road  be  as  follows — for 
provincial  or  trunk  roads  20  feet,  main  market  and  inter- 
urban roads  18  feet,  feeder  roads  16  feet. 

The  maximum  longitudinal  grades  permissible  on 
roads  of  class  a.  or  b.  is  5^,  and  on  roads  of  class  c.  7%. 

Ditches  and  Slopes 

All  ditches  should  be  given  a  uniform  grade  to  a 
safe  outlet.  The  width  of  the  bottom  of  the  ditches  will 
vary  with  the  amount  of  water  to  be  carried,  and  the 
grade  of  the  ditch.  If  additional  earth  is  required  to 
make  up  embankments  this  may  be  obtained  by  widen- 
ing the  ditch  but  never  by  deepening  the  ditch  so  as 
to  interfere  with  the  desired  gradients. 

Slopes  of  embankment,  sides  of  road  in  cut,  and  sides 
of  ditches  should  be  generally  made  IJa  horizontal  to 
1  vertical. 

To  insure  that  water  falling  on  the  surface  of  the 
roadway  be  shed  quickly  to  the  side  ditches  the  earth 


roads  should  be  crf)wned  so  as  to  slope  each  way  from  the 
centre  line  at  the  rate  of  abf)Ut  ('>-]()  inch  to  the  i(X)\, 
giving  a  crown  of  (>  inches  to  a  roadway  with  a  ditch  of 
20  feet.  This  crown  should  be  rounded  olT  towards  the 
centre  of  the  road  as  shown  on  cross  sections,  figures  1, 
2.  3  and  4. 

F"igure  5  gives  cross  sections  showing  method  of 
construction  of  sand-clay  surfacing  and  figure  6  shows 
elevation  and  cross  section  of  standard  guard  rail. 

Location 

Highways  in  the  prairie  provinces  generally  coincide 
with  the  road  allowances  surveyed  under  the  Dominion 
Lands  System  of  Survey.  The  location  of  these  surveyed 
road  allowances  was  made  to  conform  to  the  arbitrary 
system  of  subdividing  the  land  into  sections  of  uniform 
dimensions  and  these  road  allowances  were  thus  staked 
out  without  any  reference  to  their  adaptability  as  high- 
ways of  travel.  In  the  open  level  prairie  country  no 
objection  to  this  system  of  locating  roadways  can  be 
taken,  but  it  will  be  recognized  that,  even  here,  numerous 
small  diversions  from  the  road  allowances  are  necessary. 
In  the  more  broken  parts  of  the  west  many  miles  of  these 
road  allowances  are  altogether  unsuitable  for  permanent 
roads,  and  new  locations  have  to  be  made.  Short  diver- 
sions are  necessary  to  avoid  obstructions  to  the  road  allow- 
ances due  to  deep  sloughs  and  lakes,  hills,  sand  deposits, 
to  cross  deep  coulees  by  means  of  easy  side  hill  grades, 
and  to  afford  better  locations  for  bridges  than  those 
obtainable  on  the  road  allowances.  A  great  deal  of 
useless  and  wasteful  expenditure  is  made  every  year  by 
inexperienced  road  builders  attempting,  to  construct 
roads  over  obstacles  of  this  nature  because  of  a  mistaken 
idea  that  the  road  allowances  must  be  adhered  to  no 
matter  what  difficulties  they  present.  The  decision  as 
to  whether  or  not  a  diversion  is  advisable  is  a  matter 
requiring  judgment  and  experience  and  the  services  of 
an  engineer  should  always  be  obtained  to  determine  this 
and  to  select  and  stake  out  the  necessary  new  location. 

Contract  and  Specifications 
The  contract  and  specifications  for  the  improvement 
of  roads  is  that  now  used  by  the  Department  of  Highways 
for  the  Province  of  Saskatchewan  in  connection  with  the 
improvement  of  earth  roads  under  The  Canada  Highways 
Act  and  is  submitted  as  a  suggested  standard  form  of 

contract  and  specifications  for  earth  roads  construction. 

* 

Mr.  Carpenter  referred  briefly  to  the  contract  and 
specifications  for  improvement  of  roads  in  the  Pro\dnce 
of  Saskatchewan,  which  was  added  as  a  supplement  to 
his  report.  He  mentioned  that  they  found  it  advisable 
in  practice  to  reduce  the  crown  to  6  10"  to  the  foot 
instead  of  1"  to  the  foot,  the  former  being  more  satisfact- 
ory. 

M.  A.  Lyons,  A.M.E.I.C.  Good  Roads  Board, 
Manitoba,  opened  the  discussion  on  the  subject  of  the 
morning's  session  by  stating  that  while  the  Committee 
was  not  unanimous,  it  was  probably  due  to  the  fact 
that  they  had  not  been  able  to  get  together  to  settle  the 
differences  of  opinion  that  might  exist.  He  thought 
the  Committee's  work  should  have  been  specified  first  as 
the  drafting  of  a  Road  Policy  with  which  would  be  coupled 
standard  specifications.  Mr.  Lyons  then  read  his  dis- 
cussion. 
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Considerations  in  the  Adoption  of  a  Road  Policy  and 

Standard    Specifications 

Discussion  by  M.  A.  Lyons,  A.M.E.I.C, 


Three  years  ago  at  the  Western  Professional  Meet- 
ing of  The  Institute  at  Saskatoon  following  papers  on 
road  construction  in  the  three  Western  provinces,  the 
apparent  difference  of  practice  in  the  construction  of 
earth  and  gravel  roads  was  noted  by  some  of  the  engin- 
eers present,  and  a  committee  of  three,  one  engineer 
from  each  of  the  three  prairie  provinces,  was  appointed 
to  draft  a  "standard  specification  including  a  road 
policy."  The  writer  does  not  think  that  the  movers  of 
the  resolution  realized  just  what  result  was  to  be  obtained 
from  this  resolution  and  is  sure  that  it  has  never  been 
clear  just  what  was  desired. 

Standard  Road  Specifications 

As  the  writer  remembers  the  resolution  it  was  worded 
as  above  "to  draft  standard  road  specifications  including 
a  road  policy".  Examining  this  resolution  it  appears 
that  it  might  have  been  worded  to  read  "a  road 
policy  including  standard  specifications  for  roads".  The 
writer  does  not  believe  that  road  specifications  should 
be  made  too  standard  or  even  any  specification  so  stand- 
ard that  it  cannot  be  adapted  to  the  economic  situation. 
While  there  are  certain  fundamental  principles  under- 
lying road  construction  it  is  the  writer's  opinion  that 
every  piece  of  road  must  be  considered  by  itself.  The 
depth  of  the  drainage  ditches,  the  amount  of  earth  in  the 
road,  the  width  of  the  road,  the  crown  of  the  road,  the 
location  of  the  drainage  ditches,  the  shape  of  the  ditches, 
must  be  varied  to  suit  the  soil,  the  method  of  doing  the 
work  and  the  economic  needs  of  the  community.  In 
a  rolling  country  of  light  soil,  and  well  settled,  the  type 
of  road  must  be  essentially  different  from  the  type  required 
in  a  low,  level  country,  where  the  top  soil  is  of  poor  road 
material,  where  the  sub-soil  is  heavy  gumbo,  and  where 
the  traffic  is  comparatively  light.  The  writer  feels 
confident  that  a  road  specification  suitable  for  the  compar- 
tively  arid,  rolling  foot-hills  of  Alberta  would  not  do  for 
some  of  the  wet  low  lying  contry  bordering  on  Lake 
Winnipeg.  A  roadway  24  feet  wide  might  be  justified 
in  a  section  of  the  country  where  there  was  a  heavy 
traffic  while  it  might  be  economically  imsound  to  con- 
struct more  than  a  16  foot  roadway  or  even  less 
width  in  a  sparsely  settled  district,  the  writer  therefore 
submits  that  either  specifications  for  standard  roads  or 
standard  specifications  for  roads  are  not  really  feasible. 
In  fact  there  may  be  sometimes  an  inclination  to  fol- 
low standard  specifications  too  closely  and  the  engineer 
does  not  make  as  full  use  of  his  own  technical 
training,  judgment  and  experience  as  he  should,  and 
that  consequently  designs  are  not  as  economical  as  they 
might  be  for  the  condition  for  which  the  design  is  made. 
It  appears  that  the  value  of  these  professional  meet- 
ings lies  in  hearing  the  other  man's  problems  and  how 
he  solves  them  rather  than  in  trying  to  have  one  engineer 


do  things  the  same  as  another  engineer  under  entirely 
different  conditions. 

Road  Policy 

It  is  suggested  above  that  the  matter  of  road  speci- 
fications is  a  portion  of  the  wider  question  of  a  road 
policy.  This  is  the  vital  question  at  present  for 
those  interested  in  roads.  The  construction  of  roads 
cannot  be  placed  on  a  proper  basis  until  the  sound, 
fundamental  principles  underlying  a  road  policy  have 
been  established  and  adopted,  and  the  writer  knows  no 
man  who  is,  or  should  be,  better  equipped  to  assist  in 
the  discovery  of  these  principles  than  the  engineer,  and 
once  having  these  principles  established  the  writer  knows 
of  no  better  man  to  compel  them  to  be  put  into  effect 
than  the  engineers,  if  they  will  only  so  thoroughly  believe 
in  these  principles  that  they  will  endeavour  to  show 
others  why  these  are  sound  principles  and  will  unself- 
ishly stand  on  these  principles  believing  them  to  be  for 
the  public  welfare. 

In  any  undertaking  to  be  successful  it  is  absolutely 
essential  to  have  a  general  plan  to  work  to,  and  in  order 
to  prepare  a  plan,  the  object  of  the  undertaking  must 
be  understood.  Like  all  transportation  systems  there  are 
two  objects  to  be  attained,  one  economic  and  one  social. 
The  social  value  of  the  system  cannot  be  measured  by  hu- 
man standards  but  are  none  the  less  valuable  for  this. 
The  economic  value  of  a  transportation  system  can  be 
studied  and  measured,  and  in  order  to  get  the  greatest 
value  for  money  spent  on  a  transportation  system  we 
find  that  we  are  immediately  confronted,  not  with  a 
town  planning  system  but  a  provincial  planning  system. 
We  find  that  our  roads  are  a  vital  part  of  our  whole 
economic  system.  The  first  question  therefore  arises — 
is  the  development  of  our  provinces  proceeding  along  the 
most  economical  line  ?  Is  it  more  economical  to  induce 
settlers  to  open  up  new  territory  and  construct  a  poor 
system  of  roads  to  it  while  the  older  settled  portions  of 
the  province  are  not  fully  developed,  or  is  it  more  econom- 
ical to  develop  fully  the  older  portions  of  the  province 
and  supply  a  thickly  settled,  well  developed  country  with 
a  first  class  transportation  system  and  then  to  develop 
gradually  to  outlying  districts  along  a  provincial  wide 
plan  as  this  becomes  justified. 

We  see  that  the  principles  underlying  the  develop- 
ment of  a  transportation  system  are  intertwined  with 
a  province  wide  investigation  of  the  suitability  of  lands 
in  the  older  districts  for  further  development,  and  the 
study  as  to  whether  or  not  it  is  better  to  develop  these 
before  opening  up  new  lands. 

Area  under  Cultivation  in  Manitoba 

The  writer  has  prepared  a  rough  sketch  showing 
the  relative  proportions  of  different  sections  of  the  organ- 
ized portions  of  Manitoba  which  are  imder  cultivation. 
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Only  about  one  third  of  the  oruanized  i^orlion  of  Manitoba 
is  undiT  cultivation,  or  roforriuR  to  llir  f)ldt'r  and  more 
thiciily  si'ttird  portions,  sli^litly  over  oni'-half  is  under 
cultivation,  'riie  first  (juestion  is  the  remaining  jiort- 
ion  suitable  for  cultivation?  A  careful  field  survey 
would  answer  this  ([uestion.  Is  it  more  economical  to 
develop  the  aral)le  portions  of  the  hi^h  priced  lands  and 
provide  not)d  transportation  systems,  or  develop  the 
low  priced  new  land  and  supply  this  territory  with 
a  p(X)r  transportation  system  and  only  a  fair  one  to  the 
settled  portions?  Here  is  a  field  for  investiRation,  but 
in  order  to  show  that  it  is  not  all  in  favour  of  developing 
the  new  sections  the  writer  wishes  to  point  out  the  follow- 
ing. Take  a  certain  municipality  in  a  new  section  of 
the  North  East  of  Manitoba— It  has  an  area  of  530,000 
acres  of  which  2,300  are  reported  as  under  cultivation, 
and  has  about  1,600  resident  fanners  or  an  average  of 
less  than  1.5  acres  per  farmer.  Think  of  the 
miles  of  roads  which  must  be  constructed  for  the  produce 
of  1.5  acres  of  land.  In  order  to  serve  this  large 
number  of  people  in  such  a  poorly  cultivated  district, 
the  roads  must  be  far  from  good.  Think  of  the  cost  of 
hauling  the  surplus  to  market  over  this  road,  if  there 
was  any  surplus.  This  farmer  would  be  in  the  same 
position  as  the  man  who  recently  sent  a  carload  of  sheep 
to  Winnipeg  to  be  sold.  After  making  the  sale  the  broker 
wired  that  the  farmer  must  send  him  $1.35  additional 
to  make  up  losses  on  the  sale.  The  fanner  wired  back 
that  he  did  not  have  the  money  but  would  send  the  broker 
another  carload  of  sheep.  The  man  with  the  1.5  acres 
would  owe  himself  money  before  he  got  halfway  to  town. 

These  views  are  put  forward  not  with  the  idea  of 
discouraging  the  drafting  of  a  road  policy  but  to  point 
out  the  desirability  of  securing  the  co-operation  of  other 
interested  bodies  in  ascertaining  what  is  a  desirable 
road  policy  and  then  how  it  can  be  put  into  effect. 

There  are  these  two  things  about  a  road  policy; 
first  —  the  drawing  up  of  the  policy  and  secondly  getting 
it  adopted,  and  it  is  almost  useless  to  draw  up  a  policy 
if  we  do  not  intend  to  secure  its  adoption.  In  drawing 
up  the  policy  we  must  have  the  views  of  other  people 
interested  as  well  as  the  views  of  the  engineers,  and  in 
getting  it  put  in  force  it  certainly  must  have  the  public 
opinion  back  of  it  as  well  as  that  of  the  several  govern- 
ments, and  the  establishing  of  a  road  .policy  is  a  part 
of  the  wider  problem  of  provincial  planning. 

Is  a  Road  Policy  Desirable  ? 

It  does  not  appear  to  the  writer  that  the  adoption 
of  a  road  policy  by  this  meeting  would  really  get  us  any 
great  distance  towards  our  goal.  We  either  do,  or  do 
not  believe  that  a  general  road  policy  for  the  prairie 
provinces  is  desirable.  If  we  do  not  believe  that  it  is 
desirable  why  go  to  the  trouble  of  establishing  a  certain 
road  policy  as  the  policy  of  the  Western  Branches  of  The 
Engineering  Institute.  If  we  really  do  believe  that  such 
a  policy  is  desirable  let  us  take  off  our  coats  and  get 
to  work  and  find  out  what  is  the  proper  policy,  for  if 
we  thoroughly  believe  that  the  policy  is  necessary  and 
make  no  attempt  to  get  it  it  seems  that  we  are 
hardly  sincere  and  that  we  fall  short  of  doing  our  full 
duty.  You  will  say  that  a  committee  was  appointed  to 
draft  this  policy,  but  there  is  a  little  more  to  it  than  writing 


out  a  nice  reading  road  policy.  After  the  policy  is  drafted 
it  is  of  no  use  unless  it  is  put  into  cfTecl,  and  the 
money  found  for  carrying  it  out.  This  means  that 
governments  must  be  favourably  inclined  to  the  pfjlicy; 
tax  payers  must  sec  the  sfjundness  of  it;  agriculturalists, 
merchants,  manufacturers  and  auto  drivers  are  interested 
in  it  and  must  tx;  consulted;  financial  men  mast  know 
that  the  policy  is  sound.  Until  these  classes  of  men  are 
satisfied,  the  mere  drafting  of  a  road  policy  and  its  adopt- 
ion by  this  meeting  would  not  actually  achieve  what 
we  say  we  desire,  although  its  adoption  by  this  meeting 
might  mark  it  as  very  worthy  of  careful  consideration. 

Personally  the  writer  thinks  that  a  sound  compre- 
hensive road  policy  is  absolutely  essential  to  ensure  the 
wise  spending  of  the  large  sums  of  money  which  will  go 
into  road  construction  in  Western  Canada.  Some  one 
must,  and  will,  take  the  lead  in  ascertaining  what  this 
policy  should  be  and  why  should  not  this  Institute  take 
the  initiative?  It  has  been  suggested  that  one  way  of 
doing  this  would  be  an  offer  of  assistance  to  the  govern- 
ments by  The  Institute,  towards  studying  and  drawing 
up  a  road  policy.  Personally  the  writer  had  in  mind  the  feas- 
ibility of  going  a  little  further  and  have  The  Institute,  or  a 
committee  appointed  by  The  Institute  endeavour  to  call 
a  meeting  of  representatives  from  the  three  governments, 
from  the  unions  of  municipalities,  from  agricultural 
societies,  and  from  the  motor  leagues  to  make  a  study 
of  a  road  policy.  Now  all  this  means  a  lot  of  hard,  ceaseless 
and  discouraging  work  and  after  a  proper  policy  is  arrived  at, 
a  lot  of  further  work  of  education,  publicity  and  persuasion 
before  the  policy  can  be  put  into  effect.  The  policy 
will  cover  the  expenditures  of  millions  of  dollars  which 
must  come  out  of  the  pockets  of  the  tax  payers;  and 
before  the  tax  payer  can  be  separated  from  his  dollar 
he  will  have  to  be  shown  where  he  is  going  to  get  one  dol- 
lar and  eight  cents  back  in  some  form  or  other.  But 
if  this  meeting  is  absolutely  sincere  in  its  belief  that 
the  adoption  of  a  road  policy  in  the  three  Western  prov- 
inces is  desirable  now  is  the  time  to  start  imbuttoning 
our  coats  for  some  hard  work. 

Having  been  in  touch  with  road  construction  for  the 
past  eight  years  the  writer  might  point  out  to  those  whose 
thoughts  have  been  along  different  lines  of  work,  some  of 
the  points  to  be  considered  in  a  road  policy. 

Road  Classification 

Probably  first  comes  the  general  policy  of  how 
the  work  is  to  be  handled,  whether  by  the  pro\'incial 
government,  the  municipal  governments  or  both.  If 
by  the  provincial  government  is  it  to  be  by  a  commission 
or  by  a  minister  of  highways,  or  as  a  sub-department 
of  another  department?  Here  is  where  you  will  strike 
snag  No.  1,  or  perhaps  it  had  better  be  called  a  sunken 
rock. 

Next,  undoubtedly,  is  the  classification  of  roads. 
This  is  essential  in  order  to  ascertain  the  class  of  con- 
struction, the  cost  of  construction  and  a  fair  division 
of  costs.  There  are  the  two  purposes  of  roads  —  first 
to  bring  the  wealth  of  the  farm  to  the  main  arteries  of 
the  transportation  system,  the  railways,  second — as 
passenger  routes  or  through  roads  or  provincial  highways 
These  last  are  sometimes  of  little  value  locally  and  in 
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order  to  serve  through  traffic  in  many  cases  must  be 
of  a  much  higher  type  of  road  than  will  be 
warranted  by  the  local  traffic;  and  on  the  other  hand 
many  roads  which  serve  as  highways  will  be  of  greater 
benefit  locally  as  market  roads  than  as  through  roads. 
Market  roads  will  be  divided  into  two  or  perhaps  three 
classes.  Then  there  are  the  town  to  town  roads  which 
mostly  serve  some  local  purposes.  As  a  rule  however 
these  are  also  main  market  roads.  It  therefore  appears 
that  there  might  be  four  classes  of  roads  in  Western 
Canada.  Now  the  problem  is  to  classify  these  roads; 
and  to  say  who  is  to  do  the  classifying.  Shall 
the  roads  be  classified  and  their  classification  fixed 
by  legislation  so  that  there  cannot  be  further 
dispute  or  shall  the  system  remain  flexible  with 
its  endless  disputes  entailed  ?  Shall  the  classifi- 
cation be  done  arbitrarily  by  a  body  appointed  to  go 
cai'efully  into  the  matter,  or  shall  it  be  done  by 
the  local  authorities  and  their  decisions  followed, 
or  shall  it  be  done  by  a  dozen  other  methods  which 
might  be  suggested?  There  are  whole  bunches  of 
worry  and  chances  for  disagreements  wrapped  up 
in  these  questions.  After  the  roads  are  classified  how 
is  the  cost  to  be  apportioned?  Who  by,  and  on  what 
basis?  Who  should  pay  for  provincial  highways? 
Should  the  motorist  pay  the  greater  proportion? 
Undoubtedly  any  construction  of  a  good  Western  wide 
system  of  highways  is  worth  more  to  the  motorist  who 
uses  them  than  any  license  which  he  has  to  pay  now.  Some 
provincial  highways  are  of  very  little  local  value,  others 
are  of  more  value  locally  than  they  are  to  the  motorist. 
Who  is  going  to  pay  for  the  market  roads?  Are  they 
of  such  indirect  general  value  to  the  province  as  a  whole 
that  the  city  tax  payer  should  pay  his  share  or  is  the 
farmer  the  man  who  will  get  the  greater  part  of  the  value 
for  everj^  dollar  spent.  Who  is  going  to  say  how  these 
costs  will  be  apportioned?  How  about  financing? 
Who  will  do  it,  and  how  shall  it  be  done?  Shall  the 
provincial  government  do  it  all  and  collect  from  the 
municipalities?  Instances  can  be  given  which  would 
lead  you  to  consider  this  method.  Shall  the  municipa- 
ities  do  their  share  and  the  government  its  share  ?  There 
are  good  reasons  for  doing  it  this  way.  Shall  any  depart- 
ment of  the  government  have  any  control  over  the  mimi- 
cipality  in  the  spending  of  its  share  ?  Should  the  Domi- 
nion government  bear  a  share  of  the  cost,  and  if  so 
which  roads  and  imder  what  conditions  and  to  what 
extend?  How  shall  the  work  be  paid  for?  Entirely 
out  of  capital  expenditure,  partly  out  of  capital  expendit- 
ure, out  of  current  funds,  entirely  by  debentures  or  partly 
by  debentures  and  for  what  term  of  years  should  the 
debentures  be  issued? 

Construction 

Then  about  construction,  who  will  have  charge  of 
this,  the  municipality,  the  government  or  dual  responsib- 
iUty?  Should  the  government  do  any  construction  or 
establish  industries  to  assist  in  constructing  roads.  These 
are  some  of  the  points  which  must  be  settled  before 
an  acceptable  policy  can  be  drafted  and  ones  which,  in 
my  opinion  cannot  be  settled  by  engineers  alone. 

The  writer  therefore  submits  as  his  own  opinion 
that  when  we  were  asked  to  draw  up  a  "standard  road 


specification"  we  were  asked  for  something  which  is 
not  desirable,  and  when  you  added  "including  a  road  j 
policy"  three  men  were  handed  something  which  they  as  ^ 
engineers  alone  cannot  satisfactorily  handle.  The  writer 
does  believe  however  that  this  Institute  can  be  the  nu- 
cleus of  an  effort  to  discover  and  establish  a  proper  road 
policy  for  Western  Canada  if  we  will  but  put  the  same 
force  into  our  efforts  that  we  are  accustomed  to  put  in  tasks 
which  we  allow  others  to  set  for  us,  but  we  must  seek 
the  co-operation  of  other  bodies  of  men  in  order  to  make 
a  success  of  a  road  policy. 

Consider  another  certain  municipality  in  a  well 
settled  district  with  an  area  of  275,000  acres  of  which 
166,000  acres  are  under  cultivation,  and  which  has 
483  resident  farmers.  The  average  number  of  acres 
under  cultivation  per  farmer  is  about  340.  Here  is  a 
place  where  the  construction  of  good  roads  would  pay.  • 
Would  it  not  be  better  to  have  the  1600  farmers  who 
now  have  1.5  acres  under  cultivation  settled  in  a  country 
where  60  per  cent  is  under  cultivation  and  construct 
for  this  fully  developed  municipality  a  first  class  system 
of   transportation. 

These  examples  show  that  the  first  step  in  our  road 
policy  is  provincial  planning. 

Discussion 

At  the  conclusion  of  Mr.  Lyons'  report,  the  chairman 

expressed  his  opinion  that  it  was  well  within  the  province 
of  the  engineering  profession  to  draw  up  a  road  policy 
which,  of  course,  might  be  changed  as  conditions 
warranted.  The  meeting  was  then  thrown  open  for 
general  discussion. 

At  the  onset  the  discussion  on  the  subject  of  high- 
ways became  sidetracked  from  a  remark  made  by  Mr. 
Lyons  in  connection  with  the  composition  of  culverts, 
and  was  participated  in  along  this  line  by  Messrs.Walkem, 
Dutcher,  Walley  and  others.  It  was  pointed  out  by  the 
chairman  that  the  subject  of  the  deterioration  of  iron 
and  steel  due  to  alkaline  action  would  be  covered  in  the 
afternoon  session. 

Wm.  T.  Thompson,  M.E.I.C,  of  Preeceville,  stated 
that  in  his  opinion  there  should  be  a  standard  specifi- 
cation which,  although  it  might  not  be  followed  on 
every  occasion,  would  serve  as  a  guide  in  a  general  way. 
Thomas  T.  Wilson,  A.M.E.I.C.,  district  engineer.  Good 
Roads  Board,  Manitoba,  thought  that  the  question  of  policy 
was  beyond  the  province  of  the  engineer,  and  that  his 
work  should  be  confined  almost  entirely  to  construction. 
Professor  E.  G.  Matheson,  M.E.I.C,  was  strongly  of 
the  opinion  that  the  engineers  were  essentially  the  men 
not  only  to  do  the  construction  but  to  devise  a  proper 
policy  and  also  to  see  that  the  proper  men  were  in  con- 
trol so  that  money  should  not  be  expended  unnecessa- 
rily. He  cited  instances  of  men  occupying  positions 
such  as  minister  of  public  works  who  were  not  qualified. 
Although  engineers  might  not  agree  regarding  a  standard 
specification,  the  adoption  of  such  would  be  a  help  to 
every  engineer.  Mr.  Carpenter  was  emphatic  in  his 
belief  that  while  it  would  be  easier  for  the  engineer  and 
possibly  more  to  his  liking  to  attend  strictly  to  the  con- 
struction of  highways,  leaving  the  question  of  location 
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;m(l  ^maIu•iIl^;  to  otlu-rs,  sudi  a  policy  would  mean  losing 
onr  of  till'  uroati'st  opiiorlunilics  onKinccrs  had  of  otxupy- 
iiiK  a  liiuh  iiosilion  and  of  assuininu  rcspoiisil)ilily  for 
wiiifii  liu'V  art-  cniinciitly  (|iiali(u'd.  (Api)lausc').  lie 
nii'iitioiK-d  tiiat  (iu'  cross  section  sul)niilted  with  Ihe 
report  was  jiresented  more  as  ri'i)resenlinn  a  tyin-  than  a 
standard.  The  ciuiirnian  iieartily  agreed  with  Mr. 
Carix'titer's  sentiments,  helievinu  that  engineers  are 
altoK<-'lher  t(X)  reticent  and  thus  lialîle  to  lose  opportunities 
of  accent ualinn  the  imiiortance  of  their  profession. 
The  c|uestion  of  the  life  of  debentures  for  various  public 
undertakin.ns  is  one  on  which  the  engineer  is  well  ciuali- 
iied  to  advise;  the  practice  in  the  past  had  not  Iwcn  based  on 
sound  engineering  economics.  K.  M.  MolTat,  A.M.E.I.C., 
slated  that  his  firm  belief  was  that  the  engineer 
was  essentially  a  man  to  formulate  a  road  policy  and  look 
after  the  business  side  of  it.  He  expressed  a  note  of  warn- 
ing to  the  profession  that  there  would  be  many  diffi- 
culties and  obstacles  placed  in  the  way  of  a  general 
road  policy,  particularly  by  small  municipalities.  He  was 
in  favour  of  the  committee  continuing  in  a  little  more 
energetic  fashion,  and  bringing  in  a  report  which  might 
either  be  accepted  or  rejected  at  the  next  meeting. 


A  motion  to  enlarge  the  personnel  of  the  committee 
evolved  considerable  discussion.  It  was  finally  re- 
solved moved  by  Mr.  Muckleston,  seconded  by  Prof- 
essor   Matheson: 

'"rii-.it  llic  presrnt  committee  be  continued  iind  enlarfted  to 
Include  lliree  from  each  province,  the  udditiomil  membern  to 
be  appointed  by  the  executives  of  the  vurioui  IJranche<t,  and 
that  thiN  committee  an  a  (;ommlttee  of  the  Institute  asitume  the 
respunHibility  of  brinftinft  in  a  report  at  the  next  profcnsional 
mcetlnft." 

Motion  carried  unanimously. 

At  the  conclusion  of  the  morning  session  it  was 
decided  in  the  absence  of  President  Fairbairn  that  the 
Chairmen  present  from  the  various  Branches  should 
preside  at  the  different  sessions.  At  the  adjournment 
the  members  and  ladies  assembled  in  the  refectory  of 
University  Hall  where  all  meals  were  partaken  of  in 
assembled  groups,  adding  much  to  the  social  enjoyment 
of  the  gathering. 


Concrete  in  Alkali  Soils 

Afternoon  Session,  Wednesday,  August  10th,  1921, 
Under  the  Direction  of  the  Saskatchewan  Branch. 


The  chair  was  occupied  by  H.  S.  Carpenter, 
A.M.E.I.C.,  formerly  Chairman  of  the  Saskatchewan 
Branch,  a  Councillor  of  The  Institute.  Universal  regret 
was  felt  owing  to  the  absence  of  President  Fairbairn, 
and  on  motion  by  Wm.  Pearce,  M.E.I.C.,  seconded  by 
C.  W.  Dill,  M.E.I.C.  It  was  unanimously  resolved  that — 

"We  the  Western  members  of  the  Engineering  Institute 
assembled  at  the  Western  Professional  Meeting  at  Saskatoon, 
regret  exceedingly  that  Mr.  Fairbairn  is  unavoidably  absent 
due  to  ill  health,  and  in  extending  sincere  wishes  for  a  speedy 
recovery  are  looking  forward  to  an  opportunity  of  meeting  him 
at  the  various  Branches  at  an  early  date." 

A  copy  of  this  resolution  was  wired  to  President 
Fairbairn.  An  announcement  was  made  that  at  4.30 
cars  would  be  ready  to  take  those  who  desired  to  play 
golf  to  the  golf  club. 

Professor  G.  M.  Williams,  A.M.E.I.C.,  a  member 
of  the  Institute  Committee  on  Concrete  Deterioration 
in  Alkali  Soils,  and  at  present  engaged  on  the  field  work 
for  this  committee,  read  his  paper  on  the  above  subject 
which  included  a  summary  of  the  result  of  laboratory 
studies  together  with  details  of  the  Bureau  of  Standards 
field  investigation,  published  in  the  August  Journal, 
page  four  forty-six.  In  addition  to  the  illustrations  pub- 
lished, Professor  Williams  illustrated  his  address  by  a 


number  of  very  interesting  lantern  slides  showing  the 
results  of  the  field  work  in  various  parts  of  the  United 

States. 

Discussion 

In  opening  the  discussion  on  this  subject  A.  S. 
Dawson,  M.E.I.C,  chief  engineer,  Department  of  Natural 
Resources  Canadian  Pacific  Railway  stated  that  he 
considered  this  the  most  important  matter  up  for  dis- 
cussion at  these  meetings,  not  only  from  the  staridpoint 
of  the  construction  engineer  and  research  chemist  but 
as  affecting  all  governments,  corporations  and  indivi- 
duals whose  money  is  being  used  on  the  construction  of 
works  in  districts  where  certain  conditions  obtain. 

This  memorandum  is  supplementary  to  paper  pre- 
sented by  Mr.  Dawson,  on  behalf  of  the  Committee 
of  the  Calgary  Branch  of  The  Institute  at  the  Western 
Professional  Meeting  at  Saskatoon  in  August  1918, 
and  at  a  similar  meeting  at  Banff  in  August  1920. 
It  may  be  assumed  that  as  a  result  of  the  papers  presented 
at  the  former  Saskatoon  meeting  the  Institute  Committee 
consisting  of  men  from  the  three  prairie  provinces  was 
created,  and  the  work  organized  along  broad  lines  requir- 
ing the  full  time  of  a  research  chemist  for  a  period  of  at 
least   three   years. 
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Report  of  Calgary  Committee  on  Deterioration  of  Concrete 

in  Alkali  Soils 

Presented  by  A.  S.  Dawson,   M.E.I.C. 


Briefly  stated,  the  work  of  the  Calgary  Committee 
to  date  has  been  as  follows: — 

Calgary  Experiments 

In  October  1918,  270  concrete  blocks  and  180  cy- 
linders were  made  at  Calgary,  under  close  supervision. 

These  blocks  were  moulded  in  wooden  gang  moulds, 
10"xl0"x30"  long,  and  the  cylinders  in  steel  moulds, 
8"  in  diameter  and  16"  long.  Two  hundred  and  sixteen 
blocks  were  made,  using  Western  cement,  and  fifty- 
four  from  Owen  Sound  cement.  All  were  carefully 
marked  for  identification  purposes. 

All  materials  used  were  analysed  physically  and 
chemically. 

The  gravel  was  from  what  is  known  locally  as  the 
Carseland  Pit,  a  well  graded,  bank-run  material.  The 
water  was  from  a  City  of  Calgary  Main.  Samples  of 
soil  and  ground  water  were  procured  from  each  hole, 
in  which  a  specimen  was  placed. 

The  blocks  were  made  in  three  series. 

(a)  Screened,  sized,  and  washed.  The  sand  was 
supposed  to  grade  uniformly  from  fine  to  coarse  —  not 
to  exceed  40%' by  weight,  passing  a  No.  30  screen,  and 
not  more  than  30%  by  weight,  passing  a  No.  100  screen; 
and  the  voids  were  not  to  exceed  35%. 

The  gravel  was  supposed  to  be  uniformly  graded  in 
sizes  from  }4"  to  2"  in  diameter,  and  the  voids  not  to 
exceed  40%. 

(b)  Bank-run  material,  washed. 

(c)  Bank-run  material,  unwashed. 

Each  series  of  blocks  were  made  in  two  mixes. 

First,  1  —  2  —  4. 

Second,  1  — l^/^- — 3. 

Of  each  mix,  three  blocks  were  plain. 

Three  were  treated  with  two  coats  of  soap  and  alum. 

^-Ibs.  of  castile  soap,  per  gallon  of  water,  heated 
to  180  degrees  F. 

2-oz.  of  alum  to  1  gallon  of  water,  heated  to  100 
degrees  F. 

1  coat  of  hot  alum  solution. 

1  coat  of  hot  soap  solution. 

1  coat  of  hot  alum  solution,  after  24  hours,  all  well 
brushed  in. 

Three  were  treated  with  water  gas  tar  and  coal  gas 
tar,  as  follows: 

First  coat,  refined  water  gas  tar  of  thin  consistency. 

Second  coat,  same,  and  immediately  after  the  first. 

Third  coat,  refined  coal  gas  tar,  applied  hot,  after 
coats  one  and  two  were  well  soaked  in. 

Fourth  coat,  same  as  third,  after  third  coat  set. 

The  blocks  were  taken  from  the  moulds  in  48  hours 
and  cured  for  28  days,  after  which  they  were  placed  in 
the  ground  22  inches,  with  8  inches  exposed,  at  the  follow- 
ing points: — 


(1)  On  top  of  a  high  hill  in  Calgary,  where  no 
alkali  conditions  were  likely  to  exist,  and  where  there 
would  be  no  ground  water  in  contact  with  them. 

(2)  Near  a  sewer,  in  a  low-lying  plot  of  ground,  in 
Burns-land,  in  Calgary,  generally  wet,  and  where  alkali 
conditions  had  given  evidence  of  being  bad. 

(3)  At  Strathmore,  in  a  low-lying  plot,  once  a 
slough — where  alkali  conditions  seemed  bad,  and  where 
they  would  probably  be  wet  most  of  the  time. 

(4)  Near  Brooks,  in  a  low-lying  place,  where  the 
alkali  conditions  were  apparently  very  bad,  and  where 
they  would  be  wet  most  of  the  time  from  seepage  water 
from  an  irrigation  ditch. 

The  cylinders,  which  were  all  made  of  Western  ce- 
ment, were  buried  in  the  foregoing  points,  and  62  were 
placed  in  the  Calgary  city  hall  laboratory. 

Conclusions  to  date 

1st.  Laboratory  test  cylinders  are  all  relatively 
lower  in  strength  than  field  tests  because  of  the  difficulty 
of  maintaining  a  uniform  degree  of  moisture. 

2nd.  The  blocks  and  cylinders  located  in  the 
Calgary  district  showed  no  disintegration,  chiefly  because 
of  the  fact  that  the  ground  conditions  were  relatively 
much  dryer  than  normal. 

3rd.  The  blocks  at  Cassils  showed  a  much  greater 
disintegration  than  those  at  other  locations  because  of 
the  greater  concentration  of  soil  solutions.  Those  at 
Strathmore  show  the  next  greatest  degree  of  disinteg- 
ration, because  of  the  less  concentration  of  soil  solutions, 
and  possible  drying  out  at  certain  seasons. 

4th.  In  a  concrete  of  high  density,  where  absorp- 
tion of  the  alkali  ground  water  appears  to  be  mainly  at 
the  surface  of  the  concrete,  the  action  appears  to  be  rela- 
tively slow,  and  is  largely  in  the  nature  of  surface  action, 
gradually  extending  to  the  interior. 

In  a  concrete  of  low  density  and  relatively  high 
porosity  the  action  is  more  rapid,  as  it  appears  to  take 
place  simultaneously  throughout  the  structure. 

The  mofe  porous  concrete  is  subject  to  the  action 
of  other  disintegrating  forces  of  a  physical  nature,  such 
as  frost  action  and  the  crystallization  of  scilts  in  the 
pore  space. 

A  dense  concrete  mixture,  through  some  property 
not  determined,  such  as  a  low  percentage  of  pore  space, 
or  the  character  of  this  pore  space,  results  in  a  greater 
resistance  to  the  action  of  the  alkali  ground  waters. 
Apparently  this  is  true  in  either  mixture  1  —  1^4  —  3 
or  1  —  2  —  4.  Chemical  action  takes  place  over  rela- 
tively small  distances;  direct  contact  of  the  re-acting 
elements  being  necessary.  The  more  porous  concrete 
allows  this  more  intimate  contact  throughout  the 
structure,  and  consequently  more  rapid  action  takes  place. 

5th.  As  far  as  our  experience  goes  in  this  connect- 
ion, the  presence  of  alkali  soil  solutions  does  not  retard 
the  setting  of  the  cement. 
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6th.  Vhv  action  is  uiKloulitcdIy  more  rapid  in 
weaker  niixlures  and  mixtures  of  low  density. 

7lh.  No  api)arent  difference  in  field  results  was 
found  in  hlcKks  and  cylinders  made  of  ICastern  and  West- 
ern  cements. 

Hill.  HIcK'ks  after  ajiproximately  20  months  curing 
in  the  Calvary  district,  on  which  no  alkali  action  has 

Î^et  become  apparent,  were  transferred  to  the  Cassils 
ocation,  and  disintenralion  started  to  show  up  on  many 
of  them  durintr  10  months'  exposure. 

ÎHh.  Tar  coatiiiR  m  most  cases  has  proven  somewhat 
effective  in  protecting  the  surface  of  the  test  specimens 
thus  treated.  Some  blocks  so  treated  are  absolutely 
sound  at  the  end  of  2^2  years,  although  many  of  them 
arc  disintegrating  rapidly  at  ground  level,  and  for  varying 
distances  above  and  below  the  surface.  In  other  words, 
the  tar  treatments  seem  to  have  delayed,  but  do  not 
entirely  prevent,  alkali  action.  This  character  of  treat- 
ment should  be  further  studied. 

10th.  Soap  and  alum  treatment  seems  to  have 
little  value  at  or  below  ground  level. 

11th.  1  —  13^2  —  3  mixtures  would  appear  to  stand 
up  better  than  the  1 — 2  —  4  mixtures  against  alkali; 
and  the  richer  mixture  with  tar  treatment  has  given  best 
results. 

12th.  The  general  conclusion  to  be  drawn  from  the 
results  of  compressive  strength  tests  at  the  end  of  20 
months,  is  that  with  these  materials,  wasliing,  screening, 
and  grading  of  material  produces  concrete  of  higher 
strength,  and  the  expense  of  such  is  justified  by  the 
results  obtained. 

On  the  whole  the  Y  (1  —  IH  —  3)  mix  showed  up 
better  than  the  X  (1  —  2  —  4)  mix,  and  it  would  appear 
that  the  concretes  with  the  highest  tensile  and  compres- 
sive  strength   stand  up  best  under   alkali   conditions. 

13th.  No  doubt  frost  action  played  a  part  in  the 
disintegrating  process.  The  worst  conditions,  parti- 
cularly in  the  influence  of  disintegration,  were  most  ap- 
parent on  the  South  and  West  sides — where  the  rays  of 
the  sun  and  the  prevailing  winds  would  naturally  have 
most  influence. 

14th.  It  is  probable  that  the  cements  with  the  high- 
est tensile  and  compressive  strength  add  materially  to 
the  life  of  concrete  placed  in  alkali  soils. 

In  regard  to  the  tensile  tests.  The  results  of  labor- 
atory tests  clearly  indicate  that  the  Eastern  cement  gave 
better  results  on  the  short  term  tests  than  the  Western 
cement,  although  the  results  seemed  to  even  up  pretty 
well  at  the  end  of  twelve  months. 

15th.  So  many  comments  are  noticed  in  semi- 
technical,  and  even  technical  journals  regarding  the 
action  of  alkali  on  cement,  that  it  is  apparent  that  a 
misapprehension  exists  in  the  minds  of  many.  The  des- 
struction  of  concrete  in  alkali  districts  has  not  as  yet 
been  proven  to  take  place  in  strongly  alkaline  solutions. 
Experience  appears,  however,  to  point  to  the  most 
severe  action  in  the  presence  of  sulphates  and  chlorides 
of  sodium  and  magnesium  soil  solutions  of  not  more  than 
mildly  alkaline  re-action. 


Special  Concrete* 

A  large  number  of  cylinders  and  bkx:k9  have  been 
made  during  lî)21,  of  ordinary  cement.  Super-cement, 
and  Clunite,  and  alsf)  of  Toximcnt,  Waterex,  Impervite, 
Anti-Aqua,  anrl  other  ratlK;r  wellknown  waterprfx^f- 
ing  compounds;  but  these  have  not  yet  been  in  the  ground 
long  enough  to  warrant  any  conclusions  being  arrived  at. 

Specimens  of  glazed  and  unglazed  tile,  galvanized 
corrugated  iron  pipe,  cast  iron  pipe,  steel  pipe — plain 
and  burlapped  and  tarred,  lead  pipe,  galvanized  iron 
pipe^plain  and  tarred,  and  wood  staved  pipe  have  also 
been  placed  alongside  the  concrete  blocks  lor  close  exam- 
ination in   the   future. 

The  important  practical  phase  of  this  matter 
is  to  make  the  best  possible  progress  in  the  experimental 
and  research  work  already  started  by  the  Institute 
committee;  and  in  the  meantime  to  take  all  possible 
precautions  and  adopt  all  remedial  measures  which  give 
any  promise  of  success  on  new  work,  and  which  may  also 
help  to  prevent  further  deterioration  in  existing  structures 

Suggestions 

In  this  connection  the  following  suggestions  may 
be    of    value: — 

1.  Efforts  should  be  made  to  get  the  densest  possible 
mixture,  and  in  this  connection  the  smallest  quantity  of 
water  consistent  with  good  work  should  be  used;  in  other 
words;  a  quaking  mixture  should  be  made  of  a  workable 
mix,  i.  e.,  to  a  consistency  that  will  permit  of  the  con- 
crete flowing  around  the  reinforcement  with  thorough 
puddling,  and  not  so  as  to  cause  the  finer  particles  to  be 
carried  ^o  the  top  in  suspension,  and  the  heavier  ones 
to  settle.  About  one  gallon  of  water  to  each  cubic  foot 
of  concrete  in  place  is  a  fair  average  for  a  good  mix. 

2.  The  best  possible  materials  procurable  should 
be  used — and  the  best  graded  mixtures.  All  bank-run 
material  or  river  gravel  should  be  screened  out  and 
remixed  in  proper  proportions — based  on  proper  tests 
made  as  to  voids. 

3.  It  is  desirable  that  all  material  should  be  washed 
and  it  is  almost  essential  that  the  sand  should  be  washed. 
Since  concrete  of  the  greatest  possible  strength  has  been 
proven  to  be  more  resistant  to  alkali  action,  the  object 
of  careful  selection  and  washing  of  the  aggregates  is  to 
obtain  the  highest  possible  strength  with  a  given  mix. 
This  washing  will  remove  excess  of  silt  and  organic  matter 
commonly  present,  as  well  as  alkali  salts  that  are  known 
to  affect  the  strength  of  concrete  materially.  It  is  prac- 
tical to  use  local  materials  with  a  considerable  saving 
by   adopting   the   above  ideas. 

In  this  cormection,  however,  it  would  be  folly  to 
assume  that  sands  can  be  properly  selected,  and  passed 
on,  without  proper  tests  having  been  made  on  them. 

4.  More  care  should  be  exercised  in  making  field 
joints,  using  J^"  of  1  to  2  grout  on  the  jimctions  between 
the  old  and  new  work. 

5.  Where  chutes  are  used,  they  should  be  on  easy 
slopes  and  kept  down  to  the  shortest  possible  length. 

6.  The  time  of  mixing  is  an  important  factor, 
and  it  is  now  generally  conceded  that  the  best  results  are 
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obtained  from  machine  mixing  for  a  period  of  about  l}4 
to  2  minutes  continuous  revolving  of  the  mixing  dnmi. 

7.  Backfilling  with  sand  and  gravel  with  the  coarser 
material  next  to  walls,  and  plenty  of  weep  holes  are  all 
extremely  desirable,  and  particularly  on  such  types 
of  structures  as  have  been  mentioned  in  previous  reports, 
and  are  more  easily  subject  to  alkali  conditions. 

8.  Proper  seasoning  and  protection  from  the  ele- 
ments, and  not  too  early  removal  of  forms.  It  is  im- 
portant to  remember  that  the  methods  and  operations 
adopted  in  mixing  concrete,  are  just  as  important  factors 
affecting  its  density,  strength,  and  permanence,  as  are 
the  qualities  of  the  materials  used. 


9.  Closer  supervision  of  all  work  done,  by  men 
who  really  know  the  concrete  business,  is  essential. 

As  brought  out  in  the  writer's  former  memoranda 
on  this  subject,  it  is  not  the  purpose  of  this  committee 
to  attempt  to  discourage  in  any  way  the  rapidly  growing 
use  of  cement  in  its  manifold  forms  of  application;  but 
rather  with  the  belief  that  "forewarned  is  forearmed"  by 
calling  attention  to  the  dangers  which  do  exist,  and  the 
necessity  of  taking  all  possible  steps  to  avert  trouble 
and  financial  loss. 

The  whole  question  serves  as  an  illustration  of  the 
inter-relation  of  chemistry  and  engineering  which  exists 
in  connection  with  the  construction  of  large  works  and 
of  the  necessity  for  the  closest  co-operation  on  the  part 
of  all  concerned. 


Report  of  Manitoba  Committee  on  Deterioration  of  Concrete 

in  Alkali  Soils 

Presented  by  Prof.  J.  N.  Finlayson,  M.E.I.C. 


It  is  the  purpose  of  this  paper  to  place  on  record  some 
results  obtained  by  investigators  on  the  effects  of  alkalies 
on  concrete  structiu^es  in  the  vicinity  of  Winnipeg,  and 
also  the  results  of  laboratory  tests  conducted  by  engineers 
and  chemists  relative  to  this  important  topic. 

It  was  found  impossible  to  have  all  the  Manitoba 
investigators  present  at  this  meeting  to  speak  for  them- 
selves and  to  tell  their  own  stories.  In  their  absence, 
the  writer  has  attempted  to  collect  the  information  and 
will  present  it  to  you  as  concisely  as  possible. 

As  early  as  1909,  the  officials  of  the  sewer  department 
of  the  City  of  Winnipeg  experienced  trouble  with  their 
concrete  sewers.  In  that  year,  it  was  discovered  that 
a  12  inch  concrete  pipe  sewer  on  Pacific  Ave.  constructed 
in  1882  had  disintegrated  causing  subsidences  to  such  an 
extent  that  the  sewer  was  subsequently  removed  and 
replaced  with  tile  pipe.  Since  that  date  there  has  been 
a  continuous  series  of  failures  of  concrete  sewers  necesitat- 
ing  expensive  repairs  and  replacements.  The  worst 
cases  of  disintegration  of  concrete  sewers  appear  to  occur 
at  the  connections  of  sewer  pipes  to  larger  sewers.  Presum- 
ably the  pipe  line  serves  as  a  natural  drain  for  the  ground 
waters  carrying  highly  concentrated  alkaline  solutions 
which  are  deposited  in  the  regions  adjacent  to  the  trunk 
sewers.  The  extent  of  the  damage  done  to  the  Winnipeg 
sewers  by  alkalies  "was  recorded  by  B.  S.  McKenzie, 
M.E.I.C,  in  his  paper  read  at  the  Banff  Meeting  in  1920. 

The  most  valuable  series  of  observations  and  tests 
made  in  Manitoba  to  date  are  those  of  the  Greater  Win- 
nipeg Water  District.  During  1917  and  1918,  H.  M.  Thomp- 
son of  the  Water  District  engineering  staff  paid  considerable 
attention  to  the  subject,  proving  among  other  things, 
that  concrete  premoulded  and  steam  cured  before  placing 
in  the  ground  will  decay  when  exposed  to  concentrated 
solutions  of  sulphates;  also  that  integral  treatments  with 
soft  soap  and  alimi  are  ineffective  in  preventing  deterio- 
ration of  briquettes  exposed  to  similar  solutions. 

In  1919,  W.  G.  Chace,  M.E.I.C,  chief  engineer 
of  the  Greater  Winnipeg  Water  District,  recommended 


a  system  of  underdrainage  for  the  protection  of  the  96 
inch  concrete  pipe  on  the  water  line  just  East  of  Deacon. 
The  need  of  underdrainage  arose  from  the  fact  that  the 
alkalies  in  the  ground  water  were  disintegrating  the  sur- 
face of  the  pipe  notwithstanding  the  fact  that  extraord- 
inary precautions  had  been  taken  to  secure  a  dense  and 
rich  body  of  concrete. 

The  work  of  underdrainage  is  now  proceeding  and 
periodic  inspections  of  various  portions  of  the  pipe  and  of 
the  soil  and  ground  waters  adjacent  to  the  pipe  are  being 
conducted,  Mr.  Blackie,  city  chemist,  Winnipeg,  being 
associated  with  the  engineers  of  the  G.  W.  W.  D.,  in 
making  the  tests. 

Samples  of  ground  water  were  taken  from  holes  made  at 
the  side  of  the  aqueduct  where  it  had  been  exposed  for  exam- 
ination, and  the  analyses  show  that  the  worst  cases  of 
deterioration  occur  in  close  proximity  to  the  spots  from 
which  waters  high  in  sulphate  content  were  found.  For 
example,  near  station  820  -|-  00  where  the  water  showed  a 
sulphate  content  of  7440  parts  per  million  (i.  e.  ^i  of  1% 
of  water  body),  the  arch  was  found  to  be  badly  affected, 
with  blisters  6"  diameter,  and  nearly  1"  deep;  invert 
softened;  while  at  the  next  point  of  observation  100  ft. 
distant  where  the  sulphate  content  was  only  600  parts 
per  million,  the  arch  was  found  to  be  in  good  condition, 
the  invert  only  showing  a  trace  of  alkali  action;  but  some 
concrete  which  had  been  spilled  near  that  station  was 
badly  softened. 

In  addition  to  the  above  examinations,  a  series  of 
test  holes,  protected  from  surface  drainage  by  pipes,  have 
been  put  down  and  samples  of  water  from  these  holes 
are  being  collected  every  month  in  order  to  find  out  what 
variation  in  the  concentration  of  the  ground  waters  takes 
place  during  the  year.  The  results  of  these  observations 
will  be  announced  in  due  season. 

In  the  city  laboratories,  Mr.  Blackie  has  been  in- 
vestigating the  action  of  10%  solutions  of  magnesium 
and  sodiimi  sulphates  on  sand  briquettes  of  varying 
mixes  and  on  briquettes  of  neat  cement.    The  results 
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of  those  tests  show  that  all  aKurcKates  arc  attacked,  the 
most  rapid  decomposition  (xcurriiin  in  a  mix  of  one  jiart 
cement  and  time  parts  standard  Ottawa  sand,  and  that 
even  neat  cemeni  will  eventually  Ix-come  soft  and  friablet 
Perhaps  Mr.  Blackie's  most  interesting  experiments  have 
been  with  a  natural  cement  manufactured  near  Winnipetî 
and  known  on  the  market  as  "Commercial  Cement". 
This  cement  has  a  low  calcium-silica  ratio  as  will  be  seen 
in  the  following  table. 

Commercial      Portland 
Cement  Cement 

Silica 22.48%  22.18% 

Iron  and  Alumina 14.46%,  9.40%; 

Sulphuric  Anhydride 5.34%  3.80% 

Calcium 47.86%o  60.06% 

Magnésium 0.00%,  2.78%, 

Loss  on  Ignition 9.30%  L74% 

99.44%  99.96% 

It  was  found  that  briquettes  made  of  1  part  of  com- 
mercial cement  and  3  parts  of  standard  Ottawa  sand 
exposed  to  lO'^ô  magnesium  sulphate  solution  showed 
no  signs  of  disintegration  at  the  end  of  twenty  months, 
whereas  briquettes  made  of  the  same  proportions  but 
using  Portland  cement  instead  of  commercial  and  exposed 
to  the  same  solution  showed  signs  of  disintegration  at 
the  end  of  three  months  and  at  the  end  of  six  months, 
the   disintegration   was  complete.    Further  experiments 
show  that  the  addition  of  comparatively  small  quantities 
of  free  lime  to  the  commercial  cement  causes  disintegration 
in    the    briquettes    similar    to    that    observed    when 
Portland  cement  is  used.     Mr.  Blackie  calls  attention 
to    the    magnesiimi    content    of   the    two  cements    in 
the  light  of   Messrs.    Wig  and    Ferguson's    statement 
that    the    presence    of    magnesium  in    cement  has    no 
efïect   on    its   stability  in  sea   water.    The  regrettable 
feature  of  coirmiercial   cement   which  precludes  its  use 
for  engineering  structures  other    than    lightly    loaded 
sidewalks,  is  its  irregularity  of  composition  and  its  low 
compressive  strength.     Its  tensile  strength  is  also  initially 
low  but  comes  up  well  in  time,  but  tests  made  in  the  testing 
laboratories  of  the  University  of  Manitoba  show  no 
increase  in  compressive  strength  even  after  a  period  of 
ninety   days.    Some   experiments   were   made   by   Mr. 
Blackie  to  ascertain  the  effect  of  what  might  be  called 
the  stabilizing  of  the  lime  content  in  Portland  cement. 
Soda  was  added  to  the  cement  in  varying  proportions  in 
the  hope  that  an  alkali  resisting  cement  might  be  obtained. 
For  a  time  it  looked  as  if  Portland  cement  so  treated 
would  possess  alkali  resisting  properties  similar  to  those 
of  commercial  cement,  but  later  it  was  found  that  disinteg- 
ration was  proceeding  under  the  outer  coating  of  the  bri- 
quettes.    It  is  thought,  however,  that  here  may  be  a 
frmtful  field  for  further  investigation  and  that  perhaps 
a  mixture  of  Portland  cement  and  commercial  cement 
may  be  obtained  which  will  produce  a  concrete,  alkali 
resistant,  and  of  adequate  strength  in  both  tension  and 
compression. 

The  same  investigator  has  shown  that  ordinary 
lime  sand  brick  will  resist  the  action  of  alkalies,  and  he 
is  of  the  opinion  that  this  resistance  is  due  to  the  calcium 


carbonate  binding  material  used  in  the  manufacture 
of  the  bricks,  'ihere  is  alsfj  a  field  here  for  further 
investigation. 

It  is  a  matter  of  regret  that  we  have  b(i(;n  unable  to 
obtain  supplies  of  Super  Cement  during  the  past  year, 
but  it  is  gratifying  to  note  that  tests  will  now  be  made 
to  determine  the  alkali  resistant  properties  of  this  new 
product. 

During  the  past  year,  experiments  has  been  carried 
on  at  the  laboratories  of  the  University  of  Manitoba  and 
some  results  corroborative  of  those  obtained  by  Mr. 
Blackie  have  been  secured. 

A  most  interesting  series  of  tests  have  been  made 
by  Dr.  J.  W.  Shipley,  assistant  professor  of  chemistry. 
University  of  Manitoba,  working  under  the  direction  of  W. 
NelsonSmith,M.E.I.(  "..consulting  engineer  for  the  Winnipeg 
Street  Railway  in  order  to  determine  the  effects  of  alkaUes 
on  cast  iron  pipes,  and  considerable  evidence  has  been 
secured  which  tends  to  show  that  the  presence  of  sulphates 
and  chlorides  in  the  soil  of  Wirmipeg  and  adjacent 
municipalities  may  be  a  contributing  factor  in  the  cor- 
rosion of  water  pipe  generally  attributed  solely  to  elect- 
rolysis. It  is  suggested  that  the  Committee  on  Concrete 
Deterioration  may  be  permitted  to  enlarge  its  province 
to  include  an  investigation  of  the  effects  of  alkalies  on 
cast  iron,  wrought  iron  and  lead  pipes.  As  a  result  of 
such  investigation,  we  may  be  able  to  throw  some  light 
on  a  question  which  has  provoked  considerable  controversy 
during  recent  years. 


Discussion 

City  Chemist  Blackie  of  Wirmipeg  was  present  and 
supplemented  the  report  of  Professor  Finlayson  by 
giving  the  results  of  tests  made  with  ten  per  cent  solutions 
of  magnesium  and  sodium  sulphates  on  sand  briquettes 
of  varying  mbces  and  of  briquettes  of  neat  cement.  He 
pointed  out  that  in  experimenting  with  natural  cement 
and  Portland  cement  the  Portland  cement  aggregate 
suffered  severe  deterioration  while  apparently  the  natural 
cement  was  not  attacked  after  a  period  of  two  years. 

In  view  of  the  impor1:ant  facts  proven  by  investig- 
ation of  W.  Nelson  Smith,  M.E.I.C.,  regarding  the  action 
of  alkaline  salts  on  metals,  an  important  contribution 
under  the  heading  of  "Self  Electrolysis  of  Metals",  was 
given  by  Mr.  Smith  which  owing  to  the  lack  of  space 
it  is  impossible  to  publish  in  full  in  this  issue  but  which 
will  appear  in  the  next  nimiber. 

As  an  illustration  of  the  corrosion  of  cast  iron  pipe 
by  self  electrolysis  Mr.  Smith  showed  a  sample  taken  from 
a  pitting  of  a  cast  iron  pipe  which  bore  the  appearance 
of  a  transmutation  of  the  metal  into  a  graphitic  substance 
Discussing  this  phenomenom  Major  Walkem  remarked 
that  the  same  was  in  evidence  in  the  cast  iron  condensers 
in  marine  practice,  it  being  necessary  to  protect  them  by 
means  of  a  coating  of  neat  cement  and  fresh  water.  Mr. 
Smith  pointed  out  that  this  action  was  identical  and  due 
to  the  same  cause — the  presence  of  magnesiimi  or  sodium 
sulphate  in  salt  water.  Dr.Wallace  mentioned  that  in 
his  study  of  granite  boulders  lying  in  fiat  lands  contain- 
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ing  alkaline  solution  he  noticed  considerable  weathering 
of  the  granite,  that  where  the  granite  was  alternately 
wet  and  dry  there  was  a  considerable  weathering  due  to 
the  silicates  in  the  granite  being  affected  apparently  by 
the  sodium  chloride  and  the  potassium  sulphate.  He  was 
of  the  opinion  that  since  the  disintegration  of  granite 
covered  a  longer  time  period  and  no  weathering  occurred 
where  air  was  excluded,  the  situation  might  be  similar 
in  relation  to  the  action  of  salts  on  concrete.  The  chair- 
man mentioned  an  instance  of  an  hotel  foundation  in 
Montana  where  the  water  table  had  been  raised  by 
irrigation  and  the  concrete  foundation  sandstone  capping 
and  the  brick  above  moistened  by  capillary  action  had 
all  suffered  a  certain  amount  of  disintegration,  showing 
that  this  action  is  not  confined  to  concrete,  but  that 
sandstone  and  brick  also  were  affected.  Following  a 
suggestion  by  one  of  the  members  that  possibly  some 
coating  material  might  be  used  to  effectively  protect  the 
concrete,  B.  S.  McKenzie,  M.E.I.C,  of  Winnipeg,  cited 
a  case  where  through  a  protection  of  several  layers  of 
tarred  canvas  severe  deterioration  of  the  concrete  had 
been  noticed.  M.  T.  Cantell,  A.M.E.I.C.,  suggested 
that  a  more  careful  selection  of  the  aggregates  used  would 
improve  the  situation.  He  mentioned  a  case  of  the 
first  marine  concrete  work  in  England  where  a  breakwater 
deteriorated  and  examination  showed  that  the  limestone 
aggregate  was  particularly  affected,  and  that  the  use  of 
granite  and  gravel  had  remedied  the  situation.  He 
requested  information  as  to  what  observations  were  avail- 
able showing  the  results  of  sewer  gases  on  concrete,  the 
subsequent  discussion  bringing  out  the  fact  that  no  ap- 


parent deterioration  resulted  from  that  cause.  W.P. 
Brereton,  M.E.I.C,  mentioned  reading  an  article  on  the 
use  of  Roman  cement  in  harbour  works  which  showed 
that  there  was  no  adverse  action  from  sea  water  in  the 
particular  described.  Mr.  Dawson  exhibited  samples 
of  steel  taken  from  reinforced  concrete  at  a  point  fifteen 
miles  distant  from  an  electric  plant  light  and  thirty 
miles  from  a  street  railway  station  which  showed  evidence 
of  considerable  corrosion.  Mr.  Smith  showed  a  map  of 
the  Winnipeg  District  pointing  out  the  location  of  pipe 
badly  deteriorated  located  at  a  distance  of  three  miles 
from  the  nearest  electric  railway  line. 

(Owing  to  the  location  of  tiie  official  stenographer  in  the  hall,  and  the  failure 
of  many  of  the  speal^ers  to  address  their  remaries  in  the  proper  direction,  a  large 
amount  of  the  discussion  at  this  meeting  was  unfortunately  not  secured.) 

The  Audion  and  its  Applications 

S.  R.  Parker,  A.M.E.I.C,  Department  of  Telephones, 
Province  of  Saskatchewan,  read  his  paper  on  this  subject 
as  published  on  page  four  fifty-six  of  the  August  Journal, 
prepared  jointly  by  himself  and  S.  B.  Sherman,  A.M.E.I.C 
of  the  same  Department.which  described  the  development 
of  the  thermionic  valve  and  its  application  to  telephony. 
A  demonstration  was  given  of  the  magnavox  by  the 
reproduction  of  phonographic  records  from  a  music  store 
in  Regina,  including  classical  instrumental  and  popular 
vocal  selections. 

In  the  evening  a  motion  picture  film  was  shown 
illustrating  the  manufacture  of  ingot  steel. 


Water  Supply  and  Irrigation  in  Saskatchewan 

Morning  Session,  Thursday,  August  11th,  1921, 
Under  the  Direction  of  the  Alberta  Branches. 


The  chair  was  occupied  by  B.  L.  Thome,  M.E.I.C, 
Coal  Mines  Branch,  Department  of  Natural  Resources 
Canadian  Pacific  Railway,  Chairman  of  the  Calgary 
Branch. 

A  paper  covering  this  subject  was  read  by  G.  N. 
Houston,  M.E.I.C,  secretary  of  the  Irrigation  Council, 
Province  of  Alberta,  in  which  the  author  gave  an  exhaust- 
ive description  of  the  water  supply  and  hrigation  schemes 
of  Alberta,  illustrated  by  a  map  showing  the  location 
of  the  various  streams  and  the  different  irrigation  schemes 
either  under  way  or  projected.  Mr.  Houston's  paper 
was  handed  to  the  author  for  revision,  and  will  appear 
in  a  future  issue  of  the  Journal. 

Discussion 

Lieutenant  Colonel  A.  J.  McPherson,  A.M.E.I.C, 
chairman  Water  Supply  Commission,  Province  of  Sas- 
katchewan, in  opening  the  discussion  on  the  subject, 
expressed  his  appreciation  of  the  information  given  by 
Mr.  Houston  concerning  water  supply  and  irrigation 
schemes  as  affecting  the  three  prairie  provinces.  He  re- 
ferred to  the  project  now  imder  discussion  to  take  water 
from  the  South  Saskatchewan  River  near  Riverhurst 
to  ensure  a  permanent  water  supply  particularly  for  the 
cities  of  Moose  Jaw  and  Regina,  and  also  for  the  Southern 
part  of  the  province,  which  he  had  occasion  to  investigate 


thoroughly  in  his  capacity  as  chairman  of  the  Water 
Supply  Commission.  They  had  come  to  the  conclu- 
sion that  if  all  of  the  proposals  to  take  waters  from  the 
Saskatchewan  River  in  Alberta  materialized,  they  would 
not  seriously  affect  the  supply  needed  for  Southern 
Alberta.  They  were  more  interested  in  the  minimum  flow, 
which  occurred  in  January  and  February,  which  flow 
would  be  increased  rather  than  diminished  by  the  irrig- 
ation projects.  Their  proposal  involved  taking  a  max- 
imimi  of  twenty-three  cubic  feet  of  water  per  second  out 
of  a  total  minimum  flow  of  twelve  hundred  and  forty- 
seven  cubic  feet  per  second,  which  showed  that  the  enter- 
prise would  not  affect  the  down  stream  localities  in  any 
way.  He  discussed  the  practicability  of  using  the 
river  for  a  hydro  -  electric  project,  utilizing  the 
maximum  power  which  was  available  in  the  summer 
time  for  irrigation,  which  by  using  the  power  for  pumping 
water  from  the  river  would  eliminate  the  use  of  long 
ditches.  With  a  minimum  of  four  thousand  horse  power 
available  at  low  water,  and  from  forty  thousand  to  forty- 
five  thousand  at  high  water,  he  considered  the  proposal 
at  least  worth  investigating.  The  first  claim  on  the 
water  from  these  streams  is  for  domestic  purposes,  ir- 
rigation coming  second,  and  power  purposes  last  of 
all.  An  investigation  in  Saskatchewan  led  to  the  con- 
clusion that  there  would  be  very  little  demand  for  water 
for  irrigation  pvuposes  in  this  province.    Owing  to  the 
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fact  that  tliere  is  a  definite  limit  to  the  supply  of  water 
both  in  Ailiorta  and  Saskatchewan,  it  is  apjiarcnt  that 
it  will  \)c  luri'ssary  to  conserve  the  water  in  the  future. 
In  Colonel  McIMierson's  o|Mnioii,  outside  of  two  small 
proposals,  irrigation  was  not  a  live  issue  in  Saskatchewan. 
The  success  of  the  irrinalion  juojecls  in  Alberta  would 
inlluence  irrigation  projects  in  Saskatchewan,  concerning 
which,  particularly  roKarding  the  use  of  water,  considerab- 
le education  is  necessary. 

Sam.  G.  Porter,  M.E.I.C,  in  opening  the  discussion 
stated:  "Mr.  Houston  referred  to  a  treaty  between  the 
United  States  and  Canada  for  the  division  of  water  on 
international  strotuns.  That  treaty  went  into  effect  in 
1909,  and  provided  that  the  water  supply  of  the  Milk 
River  and  the  St.  Mary  River  and  their  tributaries,  for 
the  purpose  of  division  between  the  two  countries,  should 
be  treated  as  one,  and  divided  equally  between  the  two 
countries.  On  the  face  of  it  that  seems  simple,  but  when 
you  take  into  consideration  the  fact  that  these  tributaries 
cover  an  area  of  several  hundred  miles  in  extent,  and  that 
the  division  would  have  to  take  place  at  a  number  of 
different  points,  it  becomes  a  very  complicated  problem 
to  make  that  division. 

An  international  commission  was  provided  for  in 
that  treaty,  whose  duty  it  would  be  to  study  this  problem 
and  to  administer  this  division.  Up  to  the  present  time 
no  final  decision  has  been  rendered  as  to  the  method  of 
that  division.  There  is  a  big  area  in  Southern  Alberta, 
as  described  by  Mr.  Houston,  known  as  the  Lethbridge 
South  Eastern  project,  whose  development  is  dependent 
upon  the  settlement  terms  of  that  treaty.  Whenever 
a  question  comes  up  of  development  of  this  area,  the  first 
answer  is  "We  cannot  do  anything  until  we  know  just 
what  water  supply  we  have  under  the  terms  of  this  treaty" 
and  that  will  continue  to  be  the  answer  until  these  ques- 
tions are  answered.  Now  in  view  of  the  fact  that  the 
development  of  this  large  area  is  dependent  upon  the 
settlement  of  the  terms  of  that  treaty,  and  in  view  of 
the  further  fact  that  all  the  engineering  data  are  already 
compiled  and  available,  and  hearings  have  been  held 
before  the  commission,  so  that  all  that  seems  necessary 
is  for  the  commission  to  come  to  a  conclusion,  and 
for  that  conclusion  to  be  endorsed  by  the  two  governments 
I  wish  to  present  a  resolution  here: — 

"Resolved  that  the  Engineering  Institute  of  Canada,  as- 
sembled in  convention  at  Saskatoon,  shall  urge  upon  the  Prem- 
ier of  Canada  and  the  Minister  of  Interior  to  take  every  means 
in  their  power  to  effect  an  early  settlement  of  the  terms  of 
the  International  Waterways  Treaty,  in  order  that  this  devel- 
opment may  go  forward." 

Major  H.  B.  Muckleston,  M.E.I.C,  seconded  the 
resolution,  stating  that  it  was  very  difficult  for  people 
not  living  in  the  area  affected  to  imderstand  what  a  vital 
question  this  is  to  those  farmers.  Farmers  in  that  area 
have  been  without  crops  for  five  years,  and  their  one 
hope  lies  in  securing  water  from  the  scheme  projected, 
there  being  no  reason  why  the  delay  should  continue. 
The  one  vital  problem  in  the  lives  of  the  farmers  in  this 
district  is  the  interpretation  of  the  International 
Waterways  Treaty.  If  they  do  not  get  the  water  they 
must  get  out.    As  one  farmer  said  down  there:  "There 


arc   only    two   avenues  for  us;  it  is  either    irrigate   or 
emigrate."     The  resolution  carried  unanimously. 

William  Pearce,  M.E.I.C,  who  has  fathered  the 
North  Saskatchewan  irrigation  project,  being  the  greatest 
yet  devised  in  this  country,  spoke  briefly  abrjut  this  pro- 
ject. He  mentioned  that  instead  of  allowing  water  to 
run  off  at  high  water  it  was  proprjsed  to  establish  great 
storage  basins  which  would  eliminate  much  of  the  present 
loss.  Speaking  of  the  need  of  water  on  the  farms  in 
Saskatchewan,  he  stated  that  farmers  could  take  a  chance 
with  grain  growing,  but  to  consider  raising  stock  they  must 
have  water.  He  thought  the  Government  should  take 
early  action  to  determine  where  the  storage  site  should  be, 
and  to  arrive  at  an  estimate  of  the  cost  of  the  project. 
Following  Mr.  Pearce's  remarks,  it  was  moved  by  Mr. 
Carpenter,  seconded  by  Mr.  Craig  of  Calgary: 

"That  this  convention  of  the  Engineering  Institute  of 
Canada  should  urge  upon  the  Minister  of  the  Interior  and  the 
Prime  Minister  of  the  Dominion  that  all  steps  should  be  taken 
to  carry  on  the  necessary  preliminary  investigation  in  connect- 
ion with  the  North  Saskatchewan  Irrigation  project,  in  order 
that  the  information  should  be  available  at  an  early  date  as  to 
the  feasibility  and  advisability  of  the  scheme." 

Major  Muckleston  pointed  out  in  connection  with 
the  co-operative  irrigation  schemes  that  there  were 
phases  of  their  propositions  which  were  likely  to  lead 
to  disaster,  if  not  rectified.  One  was  a  lack  of  proper 
education  by  the  farmers  themselves  regarding  using 
the  water,  and  the  other  was  the  fact  that  the  land 
holdings  of  the  men  interested  in  these  things  were 
altogether  too  large.  He  believed  that  a  quarter  section 
was  as  much  as  any  one  man  could  properly  look  after 
where  irrigation  was  used. 

Mr.  Dawson,  of  Calgary  pointed  out  that  on  two- 
thirds  of  the  earth's  surface  agricultural  operation  have 
to  be  carried  on,  to  be  successful,  under  a  combination 
of  irrigation  and  dry  farming  or  irrigation  alone,  irrig- 
ation being  essential  in  one-half  of  that  area.  The  met- 
eorological records  for  the  last  twenty-five  years  of  the 
the  province  of  Saskatchewan  go  to  show  that  irrigation 
for  agricultural  development  is  essential  in  a  large  portion 
of  it.  An  invitation  from  the  government  of  Saskatche- 
wan to  the  Western  Canada  Irrigation  Association  to 
hold  its  annual  convention  at  Maple  Creek  next  year 
shows  that  the  government  is  interested  in  the  irrigation 
question.  Referring  to  the  question  of  irrigation  educ- 
ation, Mr.  Dawson  spoke  of  the  work  along  this  line  done 
by  the  Canadian  Pacific  Railway  in  Alberta,  by  the  fed- 
eral government,  and  by  the  provincial  government, 
the  latter  establishing  farms  where  half  the  work  was 
done  under  irrigation  and  the  other  half  by  dry  farming 
methods,  all  three  having  in  the  past  printed  and  distrib- 
uted bulletins  dealing  with  the  subject.  Irrigation  in 
Alberta  was  unquestionably  a  success.  As  a  means 
of  further  education,  he  suggested  attendance  at  the 
next  convention  of  the  Western  Canada  Irrigation 
Association  to  be  held  at  Maple  Creek  in  August  1922. 
He  mentioned  further  that  during  the  past  three  years 
the  gross  returns  from  the  districts  under  irrigation 
from  the  farms  being  irrigated  were  $50.00  per  acre, 
and  from  these  farms  not  irrigated  practically  nothing. 
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The  Coal  Situation  of  Western  Canada 


In  the  absence  of  R.  DeL.  French,  M.E.I.C.,  engineer 
of  the  Lignite  UtiUzation  Board,  his  paper  entitled 
"What  about  Western  Coal?"  published  on  page  four 
thirty-three  of  the  August  Journal,  was  read  by  William 
A.  Davidson,  M.E.LC.,  superintendent,  Rosedale  Coal 
Company  Limited,   Rosedale,  Alta. 

A  paper  on  the  coal  situation  of  Western  Canada 
was  read  by  William  Pearce,  M.E.LC,  of  Calgary. 

Coal   Fields   of   the   Four  Western 
Provinces. 

Having  been  requested  to  open  the  discussion  on 
the  very  interesting  paper  presented  by  Mr.  French 
regarding  the  coal  fields  of  the  four  Western  provinces 
of  Canada  the  writer  would  begin  by  saying  that  papers 
of  the  nature  this  is  being  so  bristling  with  statistics, 
the  average  individual  cannot  readily  grasp  them  if  his 
only  resource  is  hearing  them  read.  The  writer  has 
therefore  thought  it  well,  in  fact  it  is  necessary  in  this  case 
to  place  the  observations  in  the  form  of  a  paper,  and 
accompanying  and  illustrating  that  paper  the  writer 
begs  to  hand  in  certain  graphs  prepared  some  time  since, 
namely: — 

Graph  No.  51,  which  shows  what  the  writer  thinks 
will  probably  be  found  one  of,  if  not  the  greatest  area 
of  bituminous  or  higher  grade  of  coal  land  in  one  con- 
tinuous field  that  may  be  found  in  the  world,  largely 
in  Alberta,  but  embracing  also  a  portion  of  South  East- 
ern British  Columbia. 

Graph  No.  51-A  shows  a  calculation  made  by  the 
Geological  Survey  of  Canada  of  the  amount  of  coal  in 
that  field.  It  gives  a  description  of  the  field,  boundaries 
and  area  and  the  estimated  amount  of  the  coal  in  it. 
The  area  is  3377  sq.  miles  or  2,616,000  acres.  It  will 
be  observed  that  there  are  45,160  tons  per  acre  or  1,037 
tons  per  square  foot  or  an  average  thickness  of  24.7  feet, 
assuming  the  cubic  feet  of  coal  in  situ  as  84  lbs.  Also 
that  taking  the  total  consumption  of  coal  in  Canada 
for  1917,  the  latest  year  the  writer  had  the  statistics 
available  at  the  compilation  of  this  graph,  which  consump- 
tion was  33,171,000  tons  this  field  has  a  quantity  2,943 
times  that  amount,  so  that  we  need  scarcely  fear  a 
dearth  of  bituminous  coal  so  far  as  Canada  is  concerned. 

Graph  No.  59,  is  a  map  showing  the  various  fields 
now  being  operated  in  Alberta  and  the  output  of  each 
field  for  1920,  and  where  it  went  to.  It  like  any  other 
graph  which  attempts  to  show  a  mass  of  information  can 
only  be  readily  grasped  by  considerable  study.  It 
is  submitted  that  the  data  as  presented  is  fairly  clear, 
but  to  make  it  of  value  requires  sufficient  study  to  fam- 
iliarize oneself  therewith  so  that  one  can  readily  turn  to 
any  particular  data  that  might  be  desired.  Feeling  that 
No.  59  was  rather  too  full  for  the  general  reader  the 
writer  prepared  No.  59- A,  which  probably  is  as  full  as 
the  average  individual  would  desire.  There  is  nothing 
in  it  that  is  not  in  No.  59  and  there  is  a  good  deal  in  No. 
59  which  is  not  in  it,  but  the  presentation  is  somewhat 
different. 


Should  anyone  who  takes  sufficient  interest  in  the  sub- 
ject to  attempt  to  understand  it  intelligently  write 
for  them,  any  one  of  those  graphs  or  all  of  them 
will  be  sent  him.  The  writer  makes  advisedly  this 
condition  because  experience  has  taught  him  that  many 
people  will  make  verbal  requests  who  would  not  go  to 
the  trouble  of  writing  for  them.  If  they  are  worth 
having  they  are  certainly  worth  a  written  application. 

A  graph  has  been  prepared  showing  from  the 
period  1886  to  1897  inclusive,  the  last  dates  at  which  the 
writer  had  when  the  graph  was  completed  on  the  25th 
June,  1919,  all  the  data  then  available  regarding  the 
production,  importation,  exports  and  consumption  of 
coal  and  coke  in  Canada.  It  is  the  intention  of  the 
writer,  so  soon  as  he  can  get  the  time  to  carry  that  down 
to  the  latest  possible  date,  to  continue  that  in  the 
future.  If  anyone  who  takes  enough  interest  in  the 
subject  v/ill  apply  to  Col.  J.  S.  Dennis,  M.E.LC,  commis- 
sioner Department  of  Colonization  and  Development, 
C.P.R.,  Montreal,  that  gentleman  will  probably  authorize 
the  writer  to  send  it  to  him.  The  said  graph  also  con- 
tains the  coal  resources  of  the  world,  based  on  the  report 
of  the  Twelfth  International  Geological  Congress  held  in 
Canada  in  1913. 

Observations  are  confined  altogether  to  Alberta 
and  South  Eastern  British  Columbia  coals.  The  writer 
might  say  in  passing  that  he  does  not  agree  with 
the  conclusions  arrived  at  by  Mr.  French  that  it  is  advis- 
able in  this  discussion  to  ignore  the  coals  of  B.  C,  at 
least  those  in  the  South  Eastern  B.  C,  which  field  is 
contiguous  to  Alberta  and  is  really  one  and  the  same 
bituminous  coal  field.  Those  coals  in  B.  C  according 
to  estimates  made  by  the  Geological  Department  of 
Canada  equal  53,582,540,000  tons,  the  total  coal  re- 
sources of  bituminous  coal  in  Alberta  is  equal  to  219, 
203,000,000  of  which  20.08^^0  or  44,029,642,000  tons 
lie  within  the  area  covered  by  graph.  No.  51.  The 
total  amount  of  bituminous  coals  in  Southern  Alberta 
and  South  Eastern  B.  C  combined  equals  97,612,002,000 
tons. 

The  Thermal  Value  of  Coal 

From  tests  made  by  the  Economic  and  Development 
Commission  of  the  Province  of  Alberta  they  have 
graded  the  lignite  coals  as  follows: — 


No.  1  Lethbridge. 
No.  2  Taber. 
No.  3  Drumheller. 


No.  4  Pembina. 

No.  5  Edmonton  and  vicinity. 


Judging  by  their  B.T.U.'s  is  after  all  only  an 
approximate  manner  of  ascertaining  their  true  values. 
There  are  many  elements  which  come  into  play  in  the 
composition  of  coals  which  tend  to  create  conditions 
that  for  using  them  for  general  heating  purposes  render 
the  thermal  valuations  often  most  misleading.  It  however 
is  probably  the  best  single  means  of  judging  coal,  provided 
of  course  that  the  said  values  are  all  ascertained  imder 
the   same   conditions.    Unless   great   care   is   taken   in 
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making  llic  tests  thase  coals  which  have  high  moisture 
content  the  H.T.U.'s  may  prove  most  erroneous. 

No.  1    has  a  H.T.U.  value  of  11.710 

No.  2        "        ■•  "      11.040 

No.  :i         "        "  "        9.(550 

No.  4        "        "  "        9.040 

No.  5  accordinK  to  statistics  furnished  are  11.000. 

It  will  be  observed  that  that  KiadiiiK  based  on  B.T.U. 
docs  not  coincide  with  the  uradinK  arrived  at  by  the  said 
commission,  and  no  doubt  the  commission  grading  is  the 
more  nearly  correct. 

While  on  the  subject  of  B.T.U.'s  it  might  probably 
be  well  to  take  up  those  of  our  bituminous  coal,  so  far  as 
statistics  on  that  point  are  available.  The  writer  has 
divided  them  into  the  following  fields: — 

(1).  Those  which  are  classed  as  anthracitic,  being 
those  North  of  the  Bow  River  field  at  present  being  oper- 
ated at  Bankhead. 

(2).  The  coals  in  the  Bow  River  Basin,  Canmore 
and  below. 

(3).  That  portion  of  the  mines  along  the  Crow's 
Nest  Pass  Railway  in  Alberta. 

(4).    Those  mines  along  the  railway  in  B.C. 

(5).  Samples  of  coal  which  were  analyzed  by  the 
University  of  Illinois  recently,  (6  samples)  (a).  Canmore 
(b).  The  Gap.  (c.  d.  and  e.)  on  the  Elk  River  in 
B.C.     (f.)    McGillivray   Creek,    Alta. 

(6).    The  Brazeau  Coal  Field. 

(7).  Mountain  Park,  Yellowhead  Pass  and  Jasper 
Park. 

No.  1 — 6  samples  analyzed  gave  a  B.T.U.  value 
of  12.882. 

No.  2^5  samples  analyzed  gave  a  B.T.U.  value  of 
13,672. 

No.  3 — 24  samples  analyzed  gave  a  B.T.U.  value 
of  12.135. 

No.  4 — 15  samples  which  have  a  B.T.U.  value  of 
13.338. 

No.  5 — 6  samples  gave  a  B.T.U.  value  of  13.100. 

No.  6 — 1  sample  gave  a  B.T.U.  value  of  13.155. 

No.  7—3  samples  gave  a  B.T.U.  value  of  12.458. 
Of  that  however  it  might  be  stated  that  one  sample, 
namely  Mountain  Park  gave  14.210. 

It  might  be  here  mentioned  in  reference  to  No.  5 
that  3  of  these  samples  were  taken  from  some  exploration 
workings  which  have  been  standing  years,  10  or  more, 
and  considerable  water  had  accumulated  in  two  of  them, 
the  action  of  such  water  had  probably  lowered  the 
B.T.U.  value  considerably.  It  might  be  observed  that 
in  those  two  the  ash  content  is  very  much  higher  than 
the  average  analysis  of  those  made  at  the  time  the  work- 
ings were  made  and  also  of  coals  in  that  vicinity. 

It  will  thus  be  seen  that  taking  13,000  which  Mr. 
French  states  is  the  average  in  B.T.U.  of  American  steam 
coal,  we  have  in  Alberta  an  inexhaustible  amoimt  of 
coals  which  will  attain  or  surpass  the  average  of  the 
American. 

'    Production  of  Alberta — See  Graphs  59  and  59-A 

In  the  following  the  percentages  are  based  on  the 
total  production. 


According  to  the  returns  of  the  Department  of  Mines 
for  the  Province  of  Alberta  the  total  prrxluclion  was 
6,894,139  tons  of  which  3.:i47,012  tons  or  48.52',;,  of  the 
total  output  was  lignite,  the  balance  3,547,157  tons  or 
51.48%  of  the  whole  in  t)ituminous  and  anthracite 
combined.  The  anthracite  however  represented  1.9%  of 
the  total  output. 

As  to  the  distribution  of  those  coals. 

Of  the  total  production  of  lignites  91.26%  were  sold. 
The  Drumheller  field  represented  37.22%,  of  the  total 
sales.  Lcthbridge  24.38';;.  Cloverbar  10.35';;,.  Car- 
diff 5.3G','r.  The  balance,  fully  25  fields  were  under  5% 
and  all  combined  equaled  22.69'  ; .  Those  sales  by  the 
fields  in  Alberta  were  as  follows  in  the  sequence  already 
given.  The  percentages  being  based  on  the  total  output 
4.01%— 3.15%— 4.04%  and  2.12',;,  a  total  of  13.32% 
out  of  a  total  of  16.06%  sold  in  that  province.  For 
Saskatchewan  they  ranked  as  follows: — 7.96 'Jo — 5.75%, 
0.38%— 0.21%  a  total  of  14.30';ô  outofa  total  of  16.20%, 
sold  in  that  province  of  this  class.  In  Manitoba  they 
ranked  4.18%— 1.23%,— 0.14%— 0.03%— 5.58Sfc  out  of 
a  total  of  6.38%  sold  in  that  province  of  that  class.  In 
B.C.  0.75%  from  Dnmiheller  0.20%  Lethbridge,  0.28% 
Pembina,  0.18%  Taber,  0.07%  and  Clover  Bar  0.02%. 

Turning  now  to  the  bituminous  and  anthracite. 
The  total  production  of  the  two  combined  was  51.48% 
and  the  sales  49.21%  of  the  total  production  the  latter 
being  1.9%.  Of  the  total  sales  namely  3,396,144  tons 
2,608,734  tons  were  sold  to  railways,  the  sales  to 
railways  being  37.84%  of  the  total  production.  Of  that 
15.62*/^  were  sold  in  Alberta,  15.42%  Saskatchewan, 
4.36%  in  British  Columbia  and  2.44%  in  Manitoba.  There 
was  sold  of  bituminous  and  anthracite  coals  for  other 
than  railway  purposes  787,412  tons  or  11.42%  of  the 
total  production.  Of  that  11.42%,  4.01%  was  sold  in 
Alberta,  2.5t)%  in  Saskatchewan,  2.09%  in  Manitoba, 
1.67%  in  U.S.  and  1.08%  in  B.C.  Combining  the  sales 
to  railways  and  also  for  other  purposes  of  bituminous  and 
anthracite  there  were  sold  in  Alberta  1,353,031  tons  or 
19.66%  of  the  total  production,  and  in  the  same  prov- 
ince the  total  sale  of  lignites  was  l,370,o95  tons  or  19.89%. 
Of  the  total  production  in  Saskatchewan  there  was  sold 
of  bituminous  and  anthracite  1,339,024  tons  or  19.42%. 
Of  the  total  .production  there  was  sold  1,134,416  tons  of 
lignite  or  16.45%.  Of  the  total  in  Manitoba  there  was 
sold  of  the  bituminous  312,453  tons  or  4.54%.  Of  the 
total  to  the  B.C.  there  was  sold  of  the  bituminous  375,691 
tons  or  5.45%.  Of  the  total  of  the  lignite  54,116  tons 
or  0.78%.  Of  the  total  to  the  U.S.  there  was  sold  of 
the  bituminous  115,415  tons  or  1.57%  and  25,497  tons 
or  0.37%,  which  was  taken  wholly  from  the  Lethbridge 
field.  To  recapitulate,  lignite  exceeded  bituminous  in 
sales  in  Alberta  17,564  tons  and  in  Manitoba  143,945 
tons.  In  Saskatchewan  bituminous  exceeded  the  lignite 
204,608  tons.  In  B.C.  321,537  tons,  and  in  U.S.  89,918 
tons.  The  total  sale  of  bituminous  over  lignite  was 
441,841  tons.    So  much  for  production  and  sales. 

There  is  no  doubt  whatever  that  a  combination  of 
collieries  would  very  much  decrease  the  cost  of  product- 
ion. It  however,  is  probably  a  matter  that  the  genius 
of  our  people  may  not  permit  to  be  faced  at  present 
and  will  have  to  be  left  to  work  itself  out.    When  things 
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get  down  to  normal  so  far  as  general  costs,  labour,  supply 
etc,  are  concerned  these  matters  will  likely  rectify  them- 
selves. It  will  probably  be  a  case  of  the  survival  of  the 
fittest. 

Cartel 

There  is  no  doubt  whatever  that  all  interests  would 
be  improved  if  there  could  be  some  agreement  arrived 
at  between  the  owners  as  to  where  should  be  the  market 
for    their    respective    outputs.    A    thorough    grading 
of  coals  so  that  the  consumer  would  be  certain  of  the 
values  of  the  coal    he  is  buying  would  also  add  greatly 
to   satisfactory   conditions    in   this   trade.     If  it   were 
possible  to  grade  coals  as  accurately  as  we  grade  wheat 
it  would  greatly  improve  conditions,  but  there  is  a  huge 
personal  factor  in  the  use  of  coals  for  domestic  purposes. 
We  have  all  met  people  who  said  certain  coals  were  better 
than  others  when  we  knew  by  every  competent  test  that 
it  was  possible  to  be  applied  that  such  was  not  the  case. 
The  undersigned  has  met  many  people  now  living  in 
B.C.  who  lived  in  Saskatchewan  and  had  been  accustomed 
to  burning  the  lower  grade  of  Souris  lignites,  who  assert 
and  believe  what  they  are  asserting  that  the  Saskatchewan 
lignites  are  for  household  purposes  superior  to  the  best 
coals   obtained   from  Vancouver  Island.    There  is  one 
thing  that  our  coal  dealers  and  manufacturers  or  applian- 
ces for  burning  coals  have  been  woefully  lacking  in, 
and  that  is  to  educate  people  how  to  best  use  the  coals 
they  are  utilizing.    Probably  the  best  illustration  of 
the  value  of  such  education  may  be  by  reciting  the  fol- 
lowing:— The  Minnesota  Coke  and  Gas  Co.,of  St.  Paul, 
finding  itself  about  two  years  ago  with  about  200,000 
tons  per  annum  of  coke  on  hand,  which  they  had  formerly 
disposed  of  to  smelters,  but  suddenly  lost  that  trade, 
engaged  about  a  dozen  young  men,  erected  a  building 
and  put  therein  every  appliance  utilized  in  St.  Paul  and 
Minneapolis  in  the  burning  of  anthracite,  and  had  them 
utilize  them  till  they  were  thoroughly  conversant  with 
how  to  burn  coke  to  the  best  advantage  in  the  various 
appliances.     It  then  turned  them  out  to  sell  coke  in  the 
Twin  Cities,  first  placing  a  spread  of  $3.00  per  ton  between 
coke  and  anthracite,  in  a  very  few  days  that  was  reduced 
to  $2.50  per  ton,  shortly  after  to  $2.00  per  ton.  then 
to  a  $1.00  per  ton  and  last  September  stated  it  thought 
it  would  be  able  during  the  winter  of  1920-21  to  sell  it  at  the 
same  price  as  anthracite.  These  salesmen  placed  themselves 
at  the  disposal  of  the  customers  night  and  day  until  the 
customer  was  thoroughly  familiar  with  the  combustion 
of  coke  in  whatever  appliance  he  was  using.     If  they 
were  telephoned  for,  no  matter  at  what  hour  it  was 
their  business  to  reach  the  customer  as  quickly  as  could 
be  and  assist  him  out  of  his  trouble. 

According  to  the  coal  resources  of  the  world  as  per 
report  of  the  Twelfth  International  Geological  Congress 
which  assembled  in  Canada  in  1913  the  coal  resources 
of  the  world  were  divided  into  four  classes  a.  b.  c.  and  d. 
(d.)  corresponds  to  our  lignite,  (a.)  to  our  anthracite 
coals,  and  (b.  and  c.)    are  bituminous  varieties. 

It  will  be  noticed  however  on  reference  to  the  schedule 
produced  by  it  that  the  B.T.U's  are  based  on  dry  quan- 
tities. In  other  words  the  moisture  is  eliminated  in 
working  out  the  B.T.U's.  According  to  that  report; 
Alberta  had  14.53%  of  the  world's  tonnage  and  87.1% 
of  the  total  tonnage  of  Canada.    This  however,  is  largely 


estimated  and  the  probabilities  are  that  the  estimates 
are  considerably  too  low.  Of  Alberta's  total  36.19%  was 
actually  known  and  the  probable  was  the  balance  of 
the  100%  namely  63.81%.  Of  the  actual  0.062%  was 
anthracitic,  of  the  bituminous  0.299%,  and  of  lignites 
35.83%,,  of  the  probable  63.81%  the  anthracitics  were 
estimated  at  0.0093%,  bitummous  at  18.14%  and 
lignite  45.65%.  Since  that  estimate  was  made  very  many 
beds  of  bituminous  have  been  discovered,  and  from  the 
discoveries  made  it  is  estimated  that  of  the  anthracite 
and  bituminous  there  was  219,203  million  tons,and  of 
that  in  the  area  defined  in  graph  51-A  South  of  the  North- 
ernly  limit  of  township  26  there  are  known  to  exist  44, 
019,642,000  tons,  and  in  that  portion  of  B.C.  lying 
adjacent  to  the  Southern  part  of  Alberta  there  are  53, 
582,540,000  tons,  which  added  to  the  portion  in  Alberta 
immediately  adjacent  to  the  East  makes  97,612,182,000 
tons.  That  portion  of  Alberta  North  of  township 
26  contains  the  balance  of  this  class  of  coal  as 
belonging  to  Alberta  at  which  total  for  Alberta  is 
estimated  at  219,203,000,000  tons.  In  discussing  the 
matter  of  coals  however  it  probably  would  be  advisable  to 
confine  it  to  those  coal  beds  which  are  now  furnished 
with  railway  connections.  Under  existing  circumstances 
because  of  the  immense  volume  of  high  grade  coals, 
probably  as  high  in  quality  or  ver^^  nearly  so,  as  any  that 
may  lie  elsewhere,  it  would  appear  probable  that  it  will 
likely  be  some  time  before  there  are  further  extensions 
of  railways  to  furnish  coal.  It  is  probable  that  the  coal 
fields  of  South  Eastern  B.C.  are  the  largest  single  bitimiin- 
ous  coal  fields  in  B.C.  and  probably  some  of  those  on  the 
Elk  River  above  Michel  River  are  for  lump  coal  the  best 
in  that  province. 

From  recent  development  however  it  would  appear 
that  probably  on  the  Peace  River  above  Hudson's  Hope 
and  its  tributaries  in  B.C.  there  are  very '  extensive 
areas  of  bituminous  coals.  It  is  asserted  and  probably 
correctly  that  large  areas  lying  North  of  the  C.N.R., 
and  G.T.P.  in  the  drainage  of  the  Smoky  River  are 
of  very  high  grade,  but  probably  they  may  not  be  devel- 
oped for  many  years,  there  being  no  occasion  for  such 
outlay  in  development. 

Would  it  not  therefore  seem  probable  that  it  would 
be  good  business  in  the  matter  for  the  Province  of  Alberta 
and  those  representing  the  South  Eastern  part  of  B.C. 
that  they  should  devote  their  attention  largely  to  the 
development  of  their  bitimiinous  and  anthracitic  coals 
now  lying  available  to  railway  connection? 

It  is  thought  that  the  best  way  to  develop  that  is  by 
by-product  ovens,  making  a  good  domestic  coke  carry- 
ing say  10%  volatile  which  even  under  present  oven  prac- 
tice it  is  thought  can  readily  be  made  to  carry  that  per- 
centage. Such  coke  would  not  suffer  materially  from 
abrasion  in  handling  nor  deteriorate  by  exposure  to  the 
weather  and  lends  itself  to  storage,  thus  enabling  it  to 
be  handled  at  any  season  of  the  year,  which  in  turn  pro- 
duces cheap  transportation. 

In  the  by-product  oven  process  a  large  amoimt  of 
binder  will  be  produced  and  that  binder  can  be  used  for 
briquetting  any  of  the  breeze  which  may  arise  from 
handling  of  the  coke  and  for  the  briquetting  of  coals 
which  will  not  readily  coke,  which  coals  are  very  high 
in  fixed  carbon  and  low  in  ash,  and  should  produce  an 
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ideal  briquette.  It  miRhl  however  be  mentioned  here  that 
recent  inveslinations  has  shown  that  many  coals  which 
under  ordinary  bee  hive  coke  oven  practice  will  not  make 
coke:  if  mixed  with  the  coking  coals  which  lie  in  their 
vicinity  will  iinxiwce  under  by-product  ovens  a  very  muxi 
grade  of  domestic  coke. 

We  shall  now  take  up  the  question  of  the  fixed  carlx)n 
and  ash  of  the  coals  under  discussion,  from  which  one 
can  deduce  with  approximate  accuracy  the  class  of  coke 
that  will  be  produced. 

Taking  the  fields  as  already  defined. 

No.  1  In  the  G  samples  the  average  percentage 
of  fixed  carbon  is  yS-G*:;  and  the  ash  13.9%. 

No.2~Five  samples,  fixed  carbon  73.2<Jr.  ash  7.6%. 

No.  3 — 22  samples  gave  an  average  of  56.341%  fixed 
carbon  and  16.460'"^;  ash. 

No.  4— Along  the  Crow's  Nest  Pass  in  B.  C.  15 
samples  gave  an  average  of  64.269Vé  fixed  carbon  and 
10.49'.ô  ash. 

No.  5 — Six  samples  gave  an  average  of  63.73%  and 
12.7%  ash. 

No.  6— Fixed  carbon  61.35%  and  3.61%  ash. 

No.  7 — Three  samples  gave  an  average  of  59.4% 
fixed  carbon  and  15.7''(.  ash.  Of  that  however  the  sample 
Mountain  Park  was  reported  as  62.6%  fixed  carbon  and 
4.3^;   ash. 

From  the  foregoing  quantities  as  given,  and  adding 
say  2%  moisture  in  douching,  which  will  not  injure  it 
for  the  purpose  desired  it  appears  certain  a  very  high 
grade  of  domestic  coke  should  bt'  produced  and  the  per- 
centage of  such  coke  produced  should  be  very  high. 

Bj'-Product  Oven  Practice 

There  are  two  distinct  types  of  by-product  oven, 
the  high  and  the  low  temperature.  The  latter  however 
has  not  so  far  as  this  continent  is  concerned  been  installed 
in  sufficient  numbers  or  of  sutficient  size  to  warrant  one 
to  base  largely  on  it  without  further  experimentation; 
but  it  seems  highly  probable  that  it  will  in  time  be  valuable 
particularly  where  the  by-products  are  of  very  consid- 
erable value.  It  is  reported  that  Germany  has  done  a 
great  deal  in  low  temperature  by-product  oven  practice 
since  the  beginning  of  the  Great  War,  it  being  desirable, 
in  fact  almost  vital  to  its  existance  that  it  should  be  able 
to  produce  within  itself  the  necessary  fuel  oils  and  motor 
spirits,  and  there  is  a  popular  opinion  that  it  has  made 
great  progress.  It  is  further  stated  that  they  have  been 
able  to  extract  both  the  substances  mentioned  from  their 
brown  coals.  It  is  difficult  to  understand  however  why 
they  should  have  taken  to  the  brown  coals,  unless  they 
found  that  they  were  more  profitable  for  the  articles 
desired  than  those  of  the  higher  grade  coal.  During  the 
war  they  not  only  had  access  to  all  their  higher  grade 
coals  but  also  to  a  very  large  percentage  of  those  found 
in  France.  There  appears  to  be  however  no  doubt  of  one 
thing,  that  what  Germany  has  done  in  the  way  of  the  use 
of  her  brown  fuels  has  been  very  much  exaggerated. 
According  to  the  coal  resources  of  the  world  already 
quoted,  the  lignite  of  Germany  represented  only  6.7% 
of  the  total  coal  resources  and  so  far  as  the  undersigned 
can  gather  it  is  no  doubt  probable  that  they  have  been 
largely  used  for  domestic  purpose,  but  it  may  be  open  to 
question  whether  they  have  been  for  by-product  oven 


practice.  The  undersigned  has  been  striving  for  upwards 
of  a  year  to  obtain  scjme  data  regarding  this  particular 
point  of  Ciermany  by-product  oven  practice,  but  so  far 
has  obtained  nothing  that  is  at  all  reliable.  If  (Germany's 
lignites  are  so  extensive  and  valuable  in  by-prfxiucls  and 
fuel  why  such  strenuous  contests  for  the  Alsace,  Rhur 
Basin  and  Silician  bituminous  coals? 

It  would  appear  however  as  absolutely  certain  that 
all  the  by-products  that  can  be  readily  and  economically 
obtained  from  our  coals  should  be.  Some  go  as  far  as 
to  assert  that  the  value  of  the  by-products  will  more  than 
compensate  for  the  cost  of  coking.  Be  that  as  it  may, 
there  is  probably  no  doubt  that,  if  not  already,  in  the  not 
distant  future  tne  enhanced  value  of  the  coke  produced 
together  with  by-products  will  very  much  more  than 
compensate  for  the  cost  of  production. 

Those  by-products  may  be  resolved  into  the  fol- 
lowing. By  high-temperature  process  there  would  be 
a  large  amount  of  gas.  By  low-temperature  probably 
not  more  than  is  required  for  operation  of  the  plant, 
so  we  shall  omit  the  gas,  there  remains  the  sulphate  of 
ammonia,  very  valuable  as  a  fertilizer,  the  binder  valuable 
for  briquetting,  the  motor  spirits  utilized  as  gasoline;  the 
fuel  oils,  the  creosote  oils  as  a  timber  preservative,  the 
tars  which  can  be  used  to  advantage  for  many  things, 
and  the  residues  which  form  good  roads  binders  for  pre- 
venting dust,  and  to  some  extent  from  cutting  up  tra- 
velling on  it  when  wet,  in  other  words  form  a  first  class 
crowning  material  to  shed  the  rain.  That  does  not 
take  into  account  the  valuable  dyes,  explosives  etc., 
that  can  be  obtained  from  the  by-products  of  coal.  It 
probably  is  premature  to  think  of  extracting  the  last 
named  by-products  out  of  the  tars  by  fractionizing  them. 

It  may  be  that  our  lignite  may  prove  as  valuable 
for  briquetting  and  by-product  oven  practice,  possibly 
the  production  of  coke,  as  would  our  true  coals.  Regard- 
ing the  carbonization  plant  to  furnish  briquettes  at 
Bienfait,  Sask.,  it  is  stated  on  good  authority  that  it 
is  not  contemplated  attempting  by-product  oven  prac- 
tice on  those  coals  for  the  present,  and  probably  not  for 
some  years,  not  even  to  strive  to  obtain  a  binder  from 
them.  The  amount  of  binder  that  will  be  required  for 
them  is  said  to  be  10%  and  the  nearest  point  in  Canada 
at  which  there  can  be  obtained  a  coal  binder  would  be  Sault 
Ste.  Marie.  The  freight  rates  on  that  as  at  present  would 
probably  equal  at  least  $9.00  a  ton,  10%  of  that  would  be 
90  cents,  which  would  be  the  cost  of  freight  on  the  binder. 
If  by-product  ovens  were  instituted  in  Alberta,  the  cost 
of  the  binder  to  that  plant  could  be  very  materially 
reduced.  One  would  be  very  rash  to  prophesy  what 
the  future  might  have  in  store  in  cormection  with  our 
lignite  coals  with  the  treatment  by  by-product  or  from 
some  other  similar  practice,  but  would  it  not  under  ordinary 
business  prudence  be  advisable  to  take  a  class  of  coal 
that  we  know  fairly  well  how  it  will  respond  to  treatment, 
rather  than  with  something  we  know  nothing  about, 
and  if  investigations  shows  that  we  can  profitably  uti- 
lize our  lignites  under  some  treatment  than  devote  atten- 
tion to  them  ?  So  far  as  Alberta  is  concerned  the  cost 
of  transportation  to  the  consumer  we  are  particularly 
desirous  to  send  to  from  our  main  lignite  resers'^es  has  in 
mileage  very  little  advantage  over  our  true  coals,  but 
when  the  values  for  fuel  purposes  of  the  two  are  compared 
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our  bituminous  coals  have  a  decided  advantage  in  the 
matter  of  freights.  So  long  as  there  is  reciprocity  in 
coals  between  U.S.  and  Canada,  and  there  seems  no 
prospect  of  a  change  in  that  regard  might  it  not  be  pos- 
sible to  extend  our  market  of  coke  and  briquettes  into  the 
Western  U.S.  to  a  very  large  extent  ?  That  country  has  a 
very  limited  supply  of  true  coals  North  of  the  line  of 
the  Union  and  Central  Pacific  Railway  so  that  Canada 
possesses  a  large  territory  in  the  U.S.  already  served  by 
railways,  which  is  nearer  its  coal  fields  than  it  is  to  the 
same  class  of  American. 

It  is  reported  that  in  England  as  high  as  40  gallons 
of  fuel  oil  which  comes  up  to  the  standard  required  by 
the  British  Naval  authorities  has  been  obtained  from  each 
ton  of  coal.  Assuming  only  obtaining  40%  of  that  a- 
mount  imagine  what  a  fuel  supply  we  could  furnish  to 
the  Pacific  if  we  treated  say  half  our  present  output 
namely  3,500,000  tons,  which  at  16  gallons  to  each  ton 
gives  56  million  gallons  or  1,300,000  barrels  of  oil  of 
42  gallons  each.  It  is  almost  absolutely  certain  that 
the  use  of  fuel  oil  will  be  restricted  to  marine  pur- 
poses. Railway  transportation  will  have  to  fall  back  on 
coal  or  coke  in  some  shape  or  other  and  the  smoke  nuisance 
is  becoming  such  a  huge  one  that  the  probabilities  are 
that  coke  will  be  necessary  to  minimize  same.  If  a  pro- 
cess can  be  devised  by  which  good  coke  can  be  turned 
out  even  in  rough  sphericals  it  would  lend  itself  readily 
for  automatic  firing  of  locomotives  and  other  steam  boil- 
ers. 

A  colloidal  fuel  is  strongly  advocated  by  many, 
and  it  may  be  the  oils  and  tars  obtained  from  our  coals 


through  by-products  oVens  would  find  a  very  good  and 
profitable  market. 

In  conclusion  the  writer  would  like  to  state  if  any- 
one reading  this  paper  or  examining  the  blue  prints, 
comes  across  anything  that  it  is  not  clear  to  him,  he 
will  if  written  to,  be  only  too  glad  to  try  and  make  it  clear. 
Also  if  there  be  any  conclusions  with  which  he 
may  disagree,  the  writer  would  be  most  happy  to  discuss 
it,  as  it  is  desirable  that  the  fullest  information  on  this 
subject  should  be  attained.  Further  the  writer  would 
be  greatly  pleased  to  have  any  errors  pointed  out.  There 
are  possibly  very  many. 

Discussion 

W.Nelson  Smith,  M.E.I.C.opened  the  general  discussion 
on  this  subject  by  asking  Mr.Pearce  why  he  felt  discouraged 
regarding  the  use  of  pulverized  coal,  which  apparently 
offered  good  possibilities.  Mr.  Pearce  replied  that  in 
his  experience  pulverizing  of  the  Western  lignites  has  not 
been  a  success,  that  where  pulverized  fuel  was  success- 
ful it  was  mostly  high  grade  anthracite. 

In  the  discussion  which  followed  several  cases  were 
cited  of  the  successful  use  of  pulverized  fuel  at  the  coast 
for  industrial  purposes.  Mr.  Pearce  pointed  out  that 
the  problem  of  the  prairies  was  that  the  cost  of  removing 
the  moisture  from  the  lignites  prevented  its  use  for 
domestic  purposes,  and  that  considerable  knowledge  was 
yet  needed  on  the  subject  of  the  utilization  of  pulverized 
fuel. 

This  morning  session  then  adjourned. 


Water  Powers  of  the  Prairie  Provinces 


Afternoon  Session,  Thursday,  August  11th,  1921, 
Under  the  Direction  of  the  Winnipeg  Branch. 


E.  P,  Fetherstonhaugh,  M.E.I.C.,  Chairman  of  the 
Winnipeg  Branch,  occupied  the  chair. 

The  programme  called  for  a  paper  on  the  general 
policy  of  the  Manitoba  Power  Commission  by  J.  M. 
Leamy,  M.E.I.C.,  commissioner,  but  in  Mr.  Leamy's 
absence  the  paper  was  not  available.  The  next  paper 
on  the  programme  was  read  by  the  author,  J.  Rochetti, 
M.E.I.C.,  chief  engineer,  Manitoba  Power  Commission 
being:  "Economics  and  Engineering  Features  of  the 
Manitoba  Transmission  System."  This  paper  will  be 
printed  in  a  future  number  of  The  Journal. 

C.  M.  Atwood,  x^.M.E.I.C,  the  author  of  the  paper 
on  this  subject,  was  unable  to  be  present,  and  in  his 
absence  Arthur  L.  Ford,  A.M.E.I.C.,  read  the  paper  on 
"The  Water  Powers  of  the  Prairies  Provinces",  dealing  with 
resources,  administration  and  market,  as  published  in 
the  August  Journal,  commencing  page  four  thirty-seven. 

Discussion 

Following  the  reading  of  Mr.  Atwood's  paper,  a 
brief  discussion  arose  over  the  possible  head  of  water 


powers  in  the  prairie  provinces.  Replying  for  Alberta, 
Air.  Ford  stated  that  they  would  average  seventy  feet, 
and  one  water  power  was  under  investigation  which 
might  have  a  head  of  eleven  hundred  feet.  Mr.  Smith 
of  Winnipeg  expressed  his  belief  that  the  control  of  the 
water  powers  in  the  prairie  provinces  was  rightly  under 
the  jurisdiction  of  the  Federal  Government.  He  paid 
a  tribute  to  the  work  of  the  Dominion  Water  Power 
Branch,  Department  of  the  Interior,  which  was  being 
conducted  in  an  efficient  manner.  As  an  instance  of 
the  value  of  the  present  arrangement  being  continued, 
he  spoke  of  the  regulation  of  the  Lake  of  the  Woods 
which  affected  Manitoba,  Ontario  and  the  United  States, 
the  settlement  of  which  was  rightly  in  the  hands  of  the 
International  Joint  Commission.  Mr.  Ford,  Mr.  Pearce 
and  the  chairman  concurred  in  the  opinion 
expressed  by  Mr.  Smith  regarding  the  control  of 
the  streams  being  continued  under  the  jurisdiction 
of  the  federal  government,  and  the  chairman 
also  paid  a  tribute  to  the  work  of  the  Dominion 
Water    Power    Branch. 
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Northern  Territory  in  Western  Canada, 
its  Development  and  its  Problems 


R.  C.  Wîilhico,  Vh.  I).  commissioner  of  Northern 
MaiiitolKi,  tlu'ii  re.'icl  his  paper  on  the  above  subject, 
deahnu  willi  the  resources,  mineral  and  a^jricultural, 
transixirtation  l)y  li^lit  railway  and  motor  truck,  and 
financial  problems  of  the  Northern  Territory  as  published 
in  the  August  Journal  commencinR  pa^e  four  forty-four. 

Discussion  by  VV.  T.  Thompson,  M.E.I.C. 

The  subjects  referred  to  by  Professor  Wallace  are 
of  vital  importance  to  the  people  of  the  West.  The 
comparatively  recent  discovery  of  rich  mineral  deposits, 
especially  in  Northern  Manitoba  of  oil  at  P'ort  Norman 
and  other  ix)ints  in  the  Mackenzie  River  basin,  has  cer- 
tainly focussed  the  attention  of  prospectors  and  capital- 
ists on  our  North  country,  also  as  the  best  of  the  free  home- 
stead land  in  the  open  prairie  has  now  been  taken  up 
settlers  are  rapidly  pressing  Northward  into  the  bush 
country  and  apart  from  the  labour  of  clearing  the  land, 
this  country  certainly  possesses  advantages  over  the  arid 
portions  of  our  Western  plains.  In  timbered  country 
there  is  always  more  rainfall,  an  abundant  fuel  supply; 
protection  from  the  cold  winds  of  winter  and  the  hot 
winds  of  summer  which  at  times  sweep  over  the  open 
plains  with  very  destructive  effect  on  growing  crops; 
also  in  bush  country-  a  good  water  supply  is  usually  to  be 
had  at  a  ver>'  moderate  depth  while  on  the  open  plains 
in  certain  areas  the  obtaining  of  water  is  a  serious  problem. 
That  we  have  large  areas  of  excellent  land  in  the  bush 
country  there  is  no  question.  Having  recently  come  in 
contact  with  some  settlers  from  Minnesota  and  Iowa 
who  have  resided  for  some  years  in  the  bush  country  of 
this  province,  on  enquiring  how  the  land  compared  with 
the  land  of  those  states  the  reply  was,  this  is  a  great 
country  and  there  is  no  soil  an\^'here  better  than  we  have 
here,  adding  that  if  grain  prices  had  not  fallen  so  low 
there  would  have  been  a  great  influx  of  settlers  from 
South  of  the  line  this  year.  We  certainly  have  a  great 
heritage  in  the  mineral  deposits;  water  powers,  timber; 
fisheries  and  agricultural  resources  of  our  north,  and  of 
those  the  mineral  deposits  are  probably  our  greatest 
asset.  Northern  Canada  from  the  Atlantic  to  the  Pacific 
and  Northward  to  the  Arctic  Ocean  contains,  it  is  believ^ed 
by  geologists,  the  largest  area  of  unprospected  mineral- 
ized territory  is  the  world  and  as  it  is  reasonably  certain 
that  the  rich  finds  of  gold  and  copper  ores  recently  dis- 
covered in  Northern  Manitoba  will  be  duplicated  at  many 
other  points  where  rocks  of  similar  formation  are  known 
to  occur,  this  Northern  region  will  offer  a  most  inviting 
field  to  the  prospector  when  suitable  transportation 
facilities  are  available. 

Referring  to  the  mineral  deposits  of  the  Northern 
jwrtion  of  our  sister  province  of  Manitoba  a  sketch  by  the 
author  of  this  paper  will  be  found  in  the  bulletin  published 
by  the  Manitoba  Government,  entitled  "Mining  and 
Mineral  Prospects  in  Northern  Manitoba"  which  contains 
also  a  bibliography  of  books,  papers  and  memoirs  relating 
to  the  subject. 


Transportation  by  means  of  light  railway  from  im- 
portant centres  to  mining  camps  will  no  doubt  suffice 
for  local  traffic  and  the  use  of  hydroplanes  in  a  country 
where  there  are  so  many  lakes  and  rivers  should  prove 
of  great  service;  also  communication  by  means  of  wireless 
telephone  will  be  a  great  boon  to  the  people  of  the  north, 
and  results  from  the  two  units  now  being  installed  will 
be  looked  forward  to  with  interest. 

The  summer  isothermal  of  sixty  degrees  heads  far 
to  the  North  and  as  in  spring  and  summer  the  period  of 
sunlight  increases  as  one  advances  Northward,  plant 
life  matures  more  quickly  and  as  areas  of  good  land  extend 
far  down  the  valley  of  the  Mackenzie  it  is  probable  that 
famiing  operations  on  a  limited  scale  may  be  probably 
carried  on  even  in  that  remote  region. 

In  the  development  of  our  resources  transportation 
is  the  most  vital  problem.  To  quote  from  the  paper, 
"Without  reasonably  cheap  freight  charges  development 
is  uneconomical."  This  is  certainly  true  and  to  reduce 
these  charges  we  must  reduce  our  railway  mileage  to  the 
sea  board.  The  International  Water  Ways  Commission 
has  in  view  the  deepening  of  our  canals  so  that  ocean 
vessels  may  pass  Westward  to  the  head  of  the  great  lakes, 
and  while  this  project  will  involve  the  expenditure  of  a 
very  large  sum  of  money,  it  is  backed  by  powerful  financial 
interests  in  Eastern  Canada  and  the  United  States  and 
will  doubtless  in  time  be  carried  out,  but  when  this  is 
done  it  will  only  giv^e  a  measure  of  relief  to  the  Southern 
portion  of  the  North  West,  while  for  the  North  Professor 
Wallace  in  various  bulletins  and  reports  has  called  atten- 
tion to  the  importance  of  rail  communication  with  Hudson 
Bay  and  looking  to  future  development  this  would  seem 
to  be  desirable  to  several  ports  upon  its  coasts  with  a  line 
Westward  passing  through  the  fine  Peace  River  country^ 
This  great  inland  sea — Hudson  Bay — washes  the  shores 
of  our  Northland  inviting  us  to  utilize  its  waters.  Let 
us  accept  this  invitation  and  urge  the  early  completion 
of  the  Hudson  Bay  Railway  and  the  opening  of  the  Hudson 
Bay  route  which  will  reduce  the  railway  mileage  to  an 
ocean  port  from  the  Pas— the  gateway  to  Hudson  Bay 
and  the  Northland — by  over  1500  miles,  provide  direct 
access  to  the  great  ports  of  Europe  and  form  a  new  bond 
between  this  great  Western  section  and  the  heart  of  the 
British  Empire — that  little  island  across  the  ocean,  the 
centre   of  commerce  of  the   world. 


Discussion  by  Lt.  Col.  A.  C.  Gamer,  M.E.I.C. 

In  reading  over  Dr.  Wallace's  paper  one  is  forcibly 
struck  with  the  broad,  complete,  and  comprehensive 
outlook  of  vision  of  the  author  and  how  truly  the  paper 
conforms  to  its  title. 

Dealing  with  the  first  heading  "The  Northern  Out- 
look"— it  is  true  that  a  rapidly  increasing  interest,  prac- 
tically dominion  wide,  is  being  taken  by  the  genera 
public  and  those  in  authority  that  a  very  urgent  and  res 


502 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


ponsible  duty  has  been  upon  them,  viz.,  complete  and 
accurate  research  work  and  the  evolving  of  methods 
whereby  our  natural  resources  can  best  be  developed 
and  conserved  and  to  insure  that  the  public  is  at  all  time 
correctly  informed. 

Respecting  Stefansson's  views  of  the  possibilities  of 
the  "Barren  Lands" — you  will  probably  have  noticed  in 
the  Canadian  papers  towards  the  end  of  June  that  he  has 
already  taken"time  by  the  forelock",  has  organized 
a  company  with  sufficient  capital  to  effect  his  scheme,  and 
that  he  has  established  his  base  as  Vancouver. 

Here  the  writer  would  like  to  ask  Dr.  Wallace's  views 
as  to  the  feasibility  of  in  some  way  banding  together 
those  men  having  vision,  first  hand  knowledge  and  ex- 
perience and  those  who  are  engaged  on  research  work 
etcetera,  so  that  then  something  worth  while  is  dis- 
covered, irrespective  of  province,  or  whether  we  have  our 
natural  resources  or  not,  (the  writer  refers  to  those  pro- 
vinces which  do  not  at  present  control  same),  this 
group  could  then  get  prompt  and  material  action  towards 
development  along  right  lines. 

At  present  there  appears  to  be  no  concerted  action, 
co-operation,  or  co-ordination  ;  the  results  that  may 
accrue  are  obvious. 

The  writer  is  of  the  opinion  that  each  of  the  five 
Western  provinces  in  the  undeveloped  portions  of  same 
each  have  possibilities  equal  to  if  not  much  greater  than 
those  of  the  "Barren  Land"  and  as  against  the  latter,  close 
to  one's  doors. 

Manitoba  has  immense  known  possibilities,  both  in 
mineral  and  water  power — little  is  known  of  Northern 
Saskatchewan  as  compared  with  either  Manitoba  or 
Alberta,  but  there  is  no  reason  to  doubt  that  it  may  be 
equally  as  rich  as  Manitoba,  there  are  more  than  sufficient 
water  powers  to  satisfy  any  local  demands  that  might 
be  made  upon  them  and  in  so  far  as  known  this  province 
is  rich  in  natural  resources. 

Alberta  is  similarly  rich  in  natural  resources  to  Man- 
itoba and  Saskatchewan  and  has  at  the  present  great 
advantages  in  having  immense  coal  fields  and  the  possi- 
bilities of  "one  of  the  largest  of  the  world's  oil  fields." 
Similarly  Northern  British  Columbia  has  no  doubt 
great  possibilities,  but  more  difficult  of  access  than  the 
prairie   provinces. 

While  the  possibilities  of  (at  least)  Manitoba,  Sask- 
atchewan, and  Alberta  as  to  pulp  wood  are  small  as  com- 
pared with  those  of  Eastern  Canada,  there  are  large 
quantities  of  timber  of  great  value  to  each  of  these  prov- 
inces for  internal  domestic  purposes,  etc.  There  are 
also  immense  quantities  of  building  material  which  when 
transportation  permits  will  be  of  great  value.  Respect- 
ing agricultural  possibilities,  it  is  doubtful  if  these  may 
be  counted  upon  on  any  large  scale  beyond  the  54th 
parallel  of  latitude,  but  there  are  sufficient  areas  of  very 
rich  soil  either  at  or  near  to  any  point  where  mining  may 
develop  on  a  large  scale,  to  supply  the  needs  of  the  popu- 
lation with  at  least  seasonable  garden  truck.  The  possi- 
bilities in  this  respect  are  known. 

Can  we  not  therefore  say  that  the  "Northern  Out- 
look" as  to  the  possibilities  of  the  four  most  Western 
provinces  is  not  only  bright  but  also  most  promising  and 


we  can  make  this  statement  confidently  and  without 
being  accused  of  excessive  optimism. 

Northern  ■  Resources 

Dr.  Wallace  has  fully  outlined  our  known  possibilities 
under  this  heading  and  the  concrete  case  of  the  "Flin 
Flon  Mine"  is  clear  and  will  be  readily  grasped  by  all 
who  may  have  the  good  fortune  to  read  this  paper.  Indirect- 
ly the  writer  is  somewhat  familiar  with  this  particular  case 
and  can  confirm  Dr.  Wallace's  statement.  The  writer  has 
also  touched  on  valuable  resources  that  will  be  developed 
during  and  in  the  wake  of  active  mining  operation 
furnishing  transportation  facilities.  It  may  not  be  out  of 
place  to  mention  here  that  all  the  Northern  waters 
abound  with  fish  of  excellent  quality  and  marketable 
varieties.  With  respect  to  "wild  life"  and  fur  bearing 
animals,  these  will  be  appreciably  affected,  but  differently 
to  "the  old  order  of  things"  for  no  doubt  as  the  country 
develops,  large  natural  parks  will  be  set  apart,  for  the 
care,  conservation,  and  shelter  of  "wild  life"  and  the 
science  and  experience  being  and  to  be  obtained  respecting 
the  care,  propagation,  etc.,  of  valuable  fur  bearing  animals 
in  a  state  of  captivity  will  to  a  large  extent  take  care  of 
our  valuable  fur  bearing  animals,  so  that  this  phase  of  the 
situation  is  not  so  serious  as  it  would  seem  to  appear. 

In  passing  from  this  to  the  next  subject  do  not  think 
the  writer  is  incorrect  in  broadly  stating  that  some  of  our 
Western  provinces  are  "self  contained,"  that  is  to  say  they 
contain  all  that  man  requires  within  reasonable  limits 
in  their  respective  boundaries  when  full  development 
has  been  attained. 

Transportation  and  Communication 

There  are  many  home  truths  in  Dr.  Wallace's  state- 
ment imder  this  heading,  the  days  of  railway  construction 
merely  to  develop  new  territory  are  gone  for  some  years 
to  come  unless  minerals  for  general  utilization  by  the 
public  can  be  foimd  in  large  enough  quantities,  such  as  coal, 
etc.  Alberta  will  possibly  not  experience  much  difficulty 
in  this  respect  especially  if  the  oil  fields  develop  as  anti- 
cipated. This  brings  us  then  to  consider  the  possibility 
of  a  line  or  lines  connecting  Alberta  Northern  system  of 
railways  with  the  Hudson  Bay,  across  the  Northern 
portions  of  Saskatchewan  and  Manitoba,  thereby  economi- 
cally developing  these  areas,  bringing  the  "Barren  Lands" 
within  reach  of  rail,  accentuated  Stefansson's  schemes, 
greatly  increasing  the  need  and  value  of  a  port  or  ports 
on  the  Hudson  Bay  and  development  of  the  short  ocean 
route  from  thence  to  England  the  "Soul  of  the  Empire". 

Light  Railways 

With  respect  to  light  railways,  there  is  no  reason  why 
these  could  not  be  used  to  great  advantage,  even  if  only 
as  advanced  means  of  transportation  and  the  economic 
development  of  outlying  prospects.  It  was  the  writer's  good 
fortune  to  have  over  a  year's  experience  with  light  railways 
in  France  ;  this  was  the  same  system  which  linked  up  broad 
gauge  railheads  with  the  front  line,  supplying  all  its 
requirements  and  spreading  out  fanlike  from  railhead  to 
within  a  thousand  yards  of  the  front  line. 

Light  railways  are  easy  of  construction,  economical  in 
operation  and  would  very  well  satisfy  requirements  until 
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broad  >;;iUR(' w;is  waniiiUc'd.  The  liltlc  llicwriU-rluivc  s<'('ii 
ol  NorlluTt»  teiiilory  li-adshiin  lo  lliccomlusion  that  this 
londs  itself  to  easy  construction,  in  many  parts  a  stable 
and  ix'nnancnt  road  bed  could  In-  secured  with  jrood  natur- 
al drainage  and  in  the  main  the  necessary  road  IniildinK 
materials  may  l)e  found  rinht  at  hand.  The  buildinjj  of 
motor  truck  of  the  i'(|uivalent  in  three  first  class  wa^on 
roads,  would  prol)al)ly  l)e  almost  as  exix'iisive  as  con- 
struction of  broad  nau.ne  railways  and  certainly 
more  ex]X'nsive  than  construction  of  liKlil  railways.  Road 
schemes  mi.i,'ht  very  well  bo  worked  out  by  building  waggon 
or  motor  truck  roads  of  light  railways  along  lines  that 
would  in  the  main  be  suitalale  for  broad  gauge  railroads 
at  a  later  period. 

The  development  of  water  ways  should  also  be  given 
consideration,  there  are  main  water  ways  linking  at  least 
Saskatchewan  and  Manitoba  that  could  be  developed  for 
commercial  purposes  at  comparatively  reasonable  cost. 
The  hydroplane  will  be  valuable  and  economic  for 
reconnaissance  purposes  and  as  a  rapid  means  of  trans- 
portation when  and  where  large  centres  are  established, 
for  freight  carrying  purposes  it  is  at  the  moment  a  question 
of  "wait  and  see".  Installation  of  telephones,  (as  Dr. 
Wallace  rightly  remarks,)  would  be  a  godsend  to  those 
at  present  resident  in  the  wilds  and  very  materially  assist 
in  research  work  and  development  and  also  in  the  greater 
conservation  of  our  natural  resources,  particularly  with 
respect  to  our  forests.  The  writer  is  sure  we  shall  all  be 
pleased  to  hear  more  from  Dr.  Wallace  as  to  the  "wireless 
telephone",  its  advantages,  etc.  with  respect  to  the  subject 
matter  in  his  paper. 

Aids  to  Development 

This  is  covered  in  a  very  concrete  and  clear  manner 
by  Dr.  Wallace.  The  crux  of  this  portion  of  his  paper  may 
be  said  to  lie  in  the  following  statement  made  by  him, 
"What  is  now  demanded,"  is  not  so  much  the  description 
of  our  Northern  assets  in  general  terms,  as  a  clear  cut 
statement  with  full  and  accurate  details,  analysis  of 
revenues  and  general  market  conditions  for  each  particular 
asset,  whether  mineral,  timber  or  water  power,  in  order 
that  the  business  man  may  appraise  the  case  without 
undue  loss  of  time.  In  other  words,  it  is  the  function 
of  the  provincial  authorities  to  form  the  connecting  link 
between  capital  and  the  latent  wealth  of  the  North." 

In  the  meantime  the  writer  feels  that  much  valuable 
time  is  being  lost  and  some  of  our  natural  resources  are 
either,  being  wasted,  mis-used,  or  destroyed,  through 
a  lack  of  concerted  effort  on  the  part  of  those  concerned 
in  these  matters.  The  writer  would  suggest  that  careful 
thought  be  given  towards  bringing  about  concerted  and 
co-ordinated  efforts  on  the  part  of  each  of  the  four  Western 
provinces  and  the  federal  authorities.each  working  together 
with  "cards  on  the  table"  in  the  common  interest.  A 
commission,  with  adequate  representation,  and  composed 
of  Canadians  of  the  highest  ability  and  integrity 
may  be  the  correct  solution.  The  writer  concurs 
with  Dr.  Wallace  that  we  should  each  give  our 
utmost  support  towards  the  settlement  and  more  inten- 
sive development  of  our  sparsely  settled  prairies  and  the 
wonderful  and  rich  valleys  of  British  Columbia.  This 
will  materially  aid  and  hasten  the  development  of  the 
Northern  and  outlying  portions  of  our  respective  provinces. 


As  engineers  the  |xjint  brought  tx-f«>re  us  by  Dr. 
Wallace  and  the  development  of  our  "natural  resoura-s" 
are  not  only  of  vital  interest  but  affect  us  individually, 
it  is  our  work,  and  the  public  Irx^k  to  us  "to  make  good  '. 

The  writer  has  lived  in  the  Western  provinces  in  ques- 
tion a  little  over  thirty-three  years  and  each  year  is  more 
convinced  of,  not  only  the  possiblitilies  of  these  provinces 
but  the  dominion  as  a  whole.  Probably  no  country  under 
the  British  flag  holds  as  great  a  future  provided  each 
plays  his  or  her  part.  The  field  for  engineers  is  unlimited 
but  requires  patience,  study  and  foresight  on  the  part 
of  each.  In  conclusion  the  writer  desires  to  express  his 
full  appreciation  of  the  honour  conferred  in  granting  him 
this  opportunity  of  having  his  name  linked  with  those  of 
Dr.  Wallace  and  W.  T.  Thompson,  men  who  are  not 
only  qualified  to  deal  with  the  matters  of  this  kind  as 
experienced  experts,  but  who  have  devoted  their  lives  so  far 
in  an  effort  to  assist  in  bringing  about  the  development  of 
this  great  dominion  and  particularly  its  Western  provinces. 


Further  Discussion 

W.  A.  Begg,  A.M. E. I.e.,  of  Regina,  thought  an 
improvement  might  be  made  in  the  method  of  surveying 
the  land  for  settlers  in  order  that  they  might  be  able  to 
live  closer  together  and  also  be  in  a  better  position  to 
maintain  roads.  He  cited  Northern  Quebec  as  an  in- 
stance where  instead  of  quarter  sections,  the  sections  were 
divided  into  strips,  giving  each  a  frontage  on  the  main 
road,  which  placed  the  homes  close  together. 

Major  Muckleston,  in  referring  to  the  use  of  light 
railways  in  the  North,  suggested  that  any  consideration 
in  that  direction  should  take  advantage  of  the  experience 
given  by  the  officers  in  constructing  light  railways  in 
France.  Major  Walkem  was  strongly  of  the  opinion 
that  too  much  stress  had  been  laid  on  the  part  played  by 
the  miners  in  opening  up  the  country,  as  previous  speakers 
had  magnified  and  over-estimated  their  importance  in 
connection  with  opening  up  and  settling  the  country. 
Dr.  Wallace  believed  that  whatever  farming  was  done 
would  be  in  the  nature  of  ranching.  He  did  not  advocate 
the  homestead  system,  nor  any  attempt  to  settle  the 
country,  which  should  come  naturally.  A  member 
mentioned  a  case  of  one  rancher  trying  out  the  possibilities 
of  ranching  in  the  far  North,  and  decided,  after  a  year's 
experiment,  that  owing  to  the  long  winter  it  was  not 
possible.  Asked  regarding  the  possibihties  of  the  Nelson 
River  Valley,  for  farming.  Dr.  Wallace  stated  that  there 
was  an  area  of  10,000  square  miles  of  clay  land  suitable 
for  farming  after  drainage,  but  he  did  not  think  it  opportune 
for  farmers  to  settle  there  at  present.  Asked  by  Mr. 
Pearce  regarding  the  pulp  wood  possibilities,  Dr.  Wallace 
replied  that  there  were  from  three  to  seven  million  cords 
of  white  and  black  spruce  near  river  transportation, 
but  that  any  operation  would  require  including  the 
poplar  found  in  the  district.  A  member  warned  against 
a  continuation  of  railway  development  as  the  coimtr\' 
was  at  present  suffering  from  over-expansion  in  that 
direction.  Mr.  Thompson  stated  that  the  Hudson  Bay 
Railroad  was  graded  practically  to  the  terminus.  He 
believed  that  the  Northern  route  offered  splendid  possibi- 
lities.    R.    Cunningham,   of  Winnipeg,   stated   that  he 
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had  just  returned  from  Fort  McMurray,  and  believed, 
on  account  of  the  riches  of  the  resources  in  that  country, 
there  was  room  for  further  railroad  development, 
mentioning  particularly  the  oil  shale  and  logging  possib- 
ilities. 


At  the  conclusion  of  the  discussion,  on  motion  by 
Messrs.  Porter  and  Le  Grand,  a  hearty  vote  of  thanks 
was  passed  extending  the  thanks  of  the  meeting  to  Dr. 
Wallace  for  coming  to  the  Convention  and  giving  such 
valuable  information  regarding  the  North  Country. 


The  Banquet 


The  official  programme  pf  the  banquet  is  reproduced 
and  although  it  presents  the  bare  facts  of  the  occasion, 
it  gives  no  indication  whatever  of  the  enjoyment  the 
evening  provided  and  the  good  fellowship  which  pre- 
vailed. AH  were  agreed  that  the  right  man  was  selected 
when  George  W.  Craig  of  Calgary  agreed  to  act  as  toast- 
master,  his  many  years'  experience  as  a  Rotarian  being 
in  evidence  in  the  splendid  manner  in  which  he  presided. 
The  menu  left  nothing  to  be  desired;  the  music  was  of 
a  high  order;  the  singing  was  enthusiastic,  and  the  speeches 
were  eloquent,  humorous,  or  both! 

The  first  toast  on  the  list  "The  Four  Western 
provinces"  was  proposed  by  Fraser  S.  Keith,  and  res- 
ponded to  by  Major  Walkem  for  British  Columbia; 
Major  Muckleston  for  Alberta;  Colonel  McPherson  for 
Saskatchewan;  and  Major  Fetherstonhaugh  for  Manitoba. 
In  proposing  the  toast,  Mr.  Keith  requested  the  protection 
of  the  Chair,  since  he  had  umpired  a  baseball  match 
in  the  afternoon.  He  referred  briefly  to  the  magnificent 
prospects  awaiting  the  Western  Provinces  of  Canada, 
pointed  out  that  Western  engineers  were  largely  respon- 
sible for  bringing  about  changed  conditions  in  the  natio- 
nal engineering  organization;  that  Western  engineers 
occupied  high  positions  and  were  fitting  themselves  for 
even  greater;  that  the  West  would  have  the  next  Annual 
Meeting  of  The  Institute,  and  he  prophesied  that  the  next 
President  of  The  Institute  would  be  a  Western  man.  The 
witty  remarks  made  from  various  quarters  of  the  hall 
during  the  address  of  the  proposer  of  this  toast  led  Major 
Walkem  to  remark,  on  rising  to  reply  for  British  Col- 
umbia, that  he  believed  it  would  take  very  little  to  develop 
the  gathering  into  a  rough  house.  He  congratulated  the 
City  of  Saskatoon,  through  Mayor  Yoimg  who  was 
present,  as  chief  magistrate,  on  being  so  fine  a  city;  the 
University  of  Saskatchewan  on  its  beautiful  and  excellent 
buildings,  and  the  Province  of  Saskatchewan  on  having 
created  such  a  modern  institution.  He  emphasized  the 
necessity  of  engineers  taking  a  more  prominent  part  in 
politics.  Speaking  for  Alberta,  Major  Muckleston  stated 
that  Alberta  and  Saskatchewan  were  twin  provinces, 
Alberta  being  two  hours  older.  He  was  proud  of  the  fact  that 
the  Calgary  Branch  was  the  second  to  be  established  West 
of  the  Lakes,  and  that  they  had  initiated,  to  some  extent, 
the  changed  conditions  in  The  Institute.  He  was  prouder 
still  of  their  irrigation  projects,  the  magnitude  of  which 
were  not  surpassed  in  any  other  country  except  India. 
Colonel  McPherson  pointed  out  that  the  bountiful  table 
provided  by  the  University  was  an  evidence  of  the  resour- 
ces of  Saskatchewan  ;  he  interspersed  his  remarks  by  sev- 
eral witty  stories,  and  referred  to  the  prophesy  of  the  Hon. 
Walter  Scott  that  Saskatchewan  would  have  a  population 
of  8.000,000  in  1940.  When  Professor  Fetherstonhaugh 
rose  to  respond  to  the  toast  for  Manitoba  he  received  an 


ovation,  led  by  the  Manitoba  contingent,  all  joining 
in  proclaiming  him  a  jolly  good  fellow.  Referring  to 
engineers  taking  their  place  in  public  life,  he  mentioned 
that  two  previous  mayors  of  Winnipeg  had  been  engin- 
eers, that  the  chairman  of  the  Greater  Winnipeg  Water 
District  as  well  as  the  chairman  of  the  Manitoba  Power 
Power  Commission  was  also  an  engineer.  A  prominent 
member  of  the  Branch  sat  in  the  city  council,  and  he  felt 
that  the  engineers  in  Manitoba  were  taking  a  prominent 
part  in  public  affairs.  Before  concluding,  Major  Fethers- 
tonhaugh, as  Chairman  of  the  Manitoba  Branch,  tender- 
ed the  warmest  possible  invitation  to  all  present  to  come 
to  Winnipeg  for  the  Annual  General  Professional  Meeting 
which  would  be  held  there  next  February. 

B.  Stuart  McKenzie,  M.E.I.C.,  of  Winnipeg,  pro- 
posed the  toast  of  "Our  Hosts."  He  spoke  in  a  highly 
complimentary  manner  of  the  splendid  pile  of  buildings 
which  composed  the  University,  and  the  engineers  loudly 
cheered  their  hosts  while  drinking  the  toast. 

Dr  G.  H.  Ling,  acting  president  of  the  University, 
responded  to  the  toast.  He  expressed  regret  that  Dr. 
W.  C.  Murray,  the  president,  could  not  be  present,  and 
greeted  the  engineers  on  behalf  of  the  faculty.  The 
greeting  was  especially  warm,  he  stated,  inasmuch  as 
it  was  a  case  of  college  greeting  college  men.  Further- 
more, he  stated,  engineers  were  men  trained  for  public 
service,  men  who  devoted  their  lives  for  the  devel- 
opment of  the  country. 

Professional  men  should  co-operate  with  the  uni- 
versities on  problems  dealing  with  their  profession, 
he  said,  arising  in  the  colleges. 

G.D.Mackie.M.E.I.C,  of  Moose  Jaw,  proposed  the 
toast  to  "Our  Guests".  Engineering  is  a  matter  of  organized 
common  sense,  he  stated.  In  all  problems  which  confront 
engineers,  common  sense  has  to  be  finally  applied  before 
reaching  a  correct  solution.  He  deeply  deplored  the  fact 
that  there  was  no  license  required  to  practise  the  engin- 
eering profession,  as  was  the  case  in  law,  accounting, 
etc.  Anyone,  whether  a  qualified  engineer  or  not,  can 
hang  a  shingle  claiming  to  be  an  engineer  and  be  quite 
immune  from  the  law. 

Engineers  should  seek  for  legislation  in  the  matter,  he 
declared.  Because  the  engineers  failed  in  their  request 
before  the  provincial  house  for  legislation  this  year,  he 
stated,  that  did  not  mean  that  they  had  ceased  striving 
for  it  in  Saskatchewan,  but  stated  they  would  keep  on 
trying  until  finally  successful,  which  would  be  in  the  near 
future,   he  hoped. 

T.  H.  Wilson.  St.  Boniface  alderman  and  C.P.R. 
engineer,  and  Dr.  H.  G.  Wallace,  resident  commissioner 
of  Northern  Manitoba,  The  Pas,  both  made  response  to 
the  toast.    Mr.    Wilson   claimed  that  it  was  essential 
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that  engineers,  should  take  their  proper  place  in  the  po- 
litical Hfe  of  the  country. 

Professor  W.  W.  Swanson,  Department  of  Econom- 
ics, University  of  Saskatchewan,  toasted  The  Institute 
in  an  eloquent  address  in  which  he  paid  a  high  tribute 
to  what  engineers  had  accomplished  for  the  development 
of  the  Dominion  of  Canada.  A.  S.  Dawson,  M.E.I.C, 
of  Calgary  replied  on  behalf  of  The  Institute.  He  reviewed 
the  recent  changes  that  had  taken  place  in  The  Institute, 
outlined  its  objects  and  the  present  situation,  and  pre- 
picted  a  greater  recognition  of  the  engineering  profession 
on  the  part  of  the  general  public. 

"The  Ladies",  was  the  final  toast  on  the  programme, 
and  was  proposed  by  Professor  E.  G.  Matheson  of  Van- 
couver, in  which  he  paid  a  tribute  to  the  good  points 


of  the  ladies  and  pointed  out  that  many  of  the  great 
engineering  undertakings  would  never  have  been  accomp- 
lished except  for  the  tender  sympathy  and  encouragement 
of  the  womenfolk.  Mrs.  N.  C.  Walley,  of  Winnipeg, 
a  graduate  of  civil  engineering  from  Edinburgh  Univ- 
ersity, responded.  She  received  a  splendid  ovation.  She 
stated  that  she  agreed  with  a  former  speaker  that  engin- 
eering was  organized  common  sense,  but  since  her  mar- 
riage she  had  discovered  that  managing  a  husband  also 
required  a  great  deal  of  common  sense. 

Songs  in  which  all  participated,  solos  and  orchestral 
music  interspersed  the  toast  list  speeches.  Following 
the  singing  of  "Auld  Lang  Syne"  the  major  portion  of 
those  assembled  were  escorted  to  one  of  the  reception 
halls,  where  dancing  was  enjoyed  for  about  an  hour. 


General  Welfare  of  The  Institute 

Morning  Session,  Friday,  August  12th,  1921. 


Major  G.  A.  Walkem,  Chairman  of  the  Vancouver 
'     Branch,   occupied   the   chair.     The   discussion   on   the 
I     General  Welfare  of  The  Institute  was  opened  by  W.  M. 
Scott,  M.E.LC,  commissioner  of  the  Greater  Winnipeg 
,  ;      Water  District.    Previous  to  the  Professional  Meeting, 
.  /  ^     the  Western  Branches  had  appointed  a  committee  to 
'  discuss  at  this  session  the  general  welfare  of  engineering 

and  Mr.  Scott  intimated  at  the  onset,  as  convenor  of 
this  committee,  that  the  subject  would  be  given  a  general 
discussion,  in  which  he  hoped  all  members  would  par- 
ticipate, rather  than  by  the  presentation  of  formal  papers, 
as  every  one  was  vitally  interested,  inasmuch  as  it  affected 

I  his  personal  interests.    Mr.  Scott  stated  that  the  engin- 
l  eering  profession  was  composed  mainly  of  university 

I I  trained  men  upon    whom  depended  a  continuation  of 
1  the  benefit  of  civilization  as  far  as  the  material  welfare 

of  mankind  was  concerned.  In  view  of  the  high  standard 
I  of  service  required  from  the  engineer,  why  did  the  engin- 
eering profession  not  stand  on  a  par  with  the  other  prof- 
ession ?  This  lack  of  appreciation  is  passive  rather  than 
active.  He  mentioned  attending  a  banquet  of  medical 
men,  at  which,  in  the  toast  to  the  sister  professions,  ; 
the  engineering  profession  was  entirely  overlooked, 
,yi/  \  although  their  presence  there  and  their  comfort  was  made 
'  possible  by  the  work  of  engineers.  The  public  has  a 
misconception  as  to  what  constitutes  an  engineer,  and 
that  is  one  of  the  problems  before  us.  A  solution  depends 
upon  the  active  co-operation  of  every  member  of  the  prof- 
ession. On  behalf  of  the  committee  he  presented  the 
subject  for  discussion  under  three  heads,  (1)  Legislation 
(2)  Classification  and  Remuneration;  (3)  Publicity. 
Although  the  headings  mentioned  would  occupy  the  main 
topics  for  discussion,  there  were  many  others  such  as 
conducting  the  affairs  of  a  Branch,  which  were  highly 
important.  It  had  been  planned  that  the  discussion 
under  these  three  headings  would  be  led:  Legislation 
by  Lieut.  Col.  A.J.  McPherson,  M.E.I.C,  Classification 
and  Remuneration  by  P.  J.  Jennings,  M.E.I.C,  acting 
commissioner  of  irrigation,  Reclamation  Service,  Depart- 
ment of  the  Interior,  Calgary;  and  Publicity,  Major 
W.  G.  Swan,  D.S.O.,  M.E.I.C.,  chief  engineer  Board 
of  Harbour  Commissioners,  Vancouver,  B.C. 


Legislation 

Colonel  McPherson  introduced  the  question  of 
legislation  from  the  viewpoint  of  Saskatchewan,  as  all 
other  provinces  in  Canada,  with  one  exception,  had  al- 
ready secured  engineering  acts,  while  an  efïort  made  in 
Saskatchewan  to  secure  legislation  had  not  been  suc- 
cessful. He  mentioned  the  details  of  the  effort  to  secure 
an  act  in  Saskatchewan,  and  enumerated  the  difficulties 
encountered.  He  expressed  his  opinion  that  it  would 
be  necessary  to  improve  the  status  of  the  engineer  in  the 
community,  independently  of  legislation.  As  the  engin- 
eer continued  to  develop  and  improve  his  status,  legis- 
lation would  come  about  automatically,  and  only  then 
would  it  be  effective.  He  urged  strengthening  and 
developing  the  Saskatchewan  Branch  of  The  Engineering 
Institute  of  Canada  as  the  surest  means  of  improving 
conditions  for  the  engineer. 


Classification  and  Remuneration 

P.  J.  Jennings,  M.E.I.C,  in  introducing  the  subject 
of  Classification  and  Remuneration,  said  that  one  of  the 
most  perplexing  characteristics  of  an  engineer  was  his 
general  apathy  in  matters  affecting  his  own  betterment, 
it  being  a  difficult  matter  to  combat  or  to  explain.  Co- 
operation was  necessary  to  accomplish  the  desired  end, 
and  experience  had  shown  that  members  did  not  take 
an  active  interest  in  this  subject,  either  through 
a  willingness  to  let  others  do  the  work  or  because  of  a 
feeling  that  it  was  a  forlorn  hope.  The  engineer  has  not 
yet  come  into  his  own,  but  the  day  was  fast  approaching 
when  he  would  receive  greater  consideration  than  in  the 
past.  The  accomplishment  of  engineers  in  the  world 
war  had  greatly  increased  their  status. 

Speaking  of  remuneration,  he  was  gratified  to  note 
that  recently  some  of  our  Western  engineers  had  been 
given  prominent  positions  at  greatly  increased  salaries. 
The  salaries  paid  by  the  government  to  assistant  engin- 
eers are  inadequate,  and  left  much  to  be  desired.    All 
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onRinccrinjî  RathoriiiKs  should  include  an  effort  to  increase 
the  status  of  tMUUncers.  In  many  instances  ennineers 
wore  not  receiving  n-niuneration  ec|ual  to  that  of  skilled 
nurlianics,  the  policy  of  the  Ciovernnient  in  continuing: 
li>  pay  a  low  price  for  en^^iiieerinu  service  bein^  fatuous 
one.  The  result  of  the  delilxrations  of  the  CalRary 
Branch  Committee,  (jf  which  the  speaker  was  chairman, 
appointed  to  consider  this  subject,  were  summarised  as 
follows: — 

"1.     That  it  was  necessary  to  expedite  the  passage  of  suitable 
protective  leitlshKlon  In  all  the  provinces. 

2.  That  the  classiflcatiun  and  remuneration  as  suiiiiestcd 
in  the  report  of  the  Kn^ineerinii  Council  of  the  Combined 
American  Societies,  dated  15th  December,  lOl'»,  be  adopted. 

i.  That  a  live  publicity  committee  be  appointed  with  in- 
structions to  feed  the  public,  through  the  press  or  by  other 
suitable  means,  with  such  matter  as  will  bring  them  to  a  full 
understanding  of  the  true  nature,  character  and  extent  of 
engineering  services. 

4.  That  a  strong  advisory  comtnittee,  representing  every 
province  of  the  dominion,  be  called  together  at  headquarters 
at  Montreal  with  a  view  to  discussing  the  new  schedule  of 
classification  and  remuneration  with  responsible  government 
and  other  officials,  and  other  corporations  who  are  large  em- 
ployers of  engineers. 

5.  That  a  permanent  committee  be  appointed,  to  be  called 
the  Remuneration  and  Publicity  Committee,  to  keep  in 
touch  with  all   matters  respecting   this  branch  of   the  work. 

6.  That  efforts  be  made  to  bring  about  a  betterment  of 
the  present  inadequate  protection  which  the  present  Act  of 
1920  affords,  not  only  to  the  engineers  but  to  the  public,  and 
that  no  efforts  be  spared  to  prove  its  limitation." 

It  was  found  from  information  secured  regarding 
the  salaries  paid  in  Alberta  that  the  average  salary  was 
below  $2.100.00,  which  is  the  minimum  amount  considered 
in  the  Engineering  Council  Report  necessary  for  the  main- 
tenance of  a  small  family. 

Publicity-Status  of  the  Profession 

This  subject  was  covered  in  a  brief  paper  by  Major 
W.  G.  Swan,  P.S.O.,  M.E.I. C,  chief  engineer.  Board 
of  Harbour  Commissioners,  Vancouver,  who  stated  in 
a  letter  transmitted  that  the  brief  discussion  had  been 
prepared  by  J.  S.  McConnell,  M.E.I.C.,  A.  E.  Foreman, 
M.E.I.C.,  and  himself.  The  paper  was  read  by  Major 
Walkem  as  follows: 


General  Welfare  of  The  Institute. 

Membership 

The  undersigned  are  of  the  opinion  that  an  energetic 
campaigii  should  be  undertaken  this  autimin  substan- 
tially to  increase  the  membership  of  The  Institute.  It  is 
suggested  that  preliminary  steps  might  be  undertaken 
at  once  to  determine  the  best  ways  and  means 
to  carry  out  such  a  campaign,  by  inviting  the  opinions 
of  the  various  Branches  to  be  sent  to  a  Headquarters 
committee  appointed  for  this  purpose,  weighing  up  these 
lideas  at  Headquarters,  and  remitting  to  the  Branches 


a  summary  of  the  most  valuable  ideas  and  suggestions 
We  are  satisfied  from  our  deductions  on  the  situation  in 
British  Columbia  that  much  gfxKl  outside  material  is 
available  for  membership  in  'I'hc  hmtitutr  throughf^ut 
Canada.  To-day  in  British  Qjlumbia  wo  have  a  total 
of  318  members  of  The  InslUule,  not  all  in  gfxxl  standing 
by  any  means,  while  we  have  720  registered  professional 
engineers  to  say  nothing  of  dozens  of  men  who  are  in- 
terested in  engineering  works  and  the  financing  connected 
therewith  and  who  would  make  good  Associates.  In 
instituting  and  carrying  out  such  a  campaign  a  note  of 
caution  might  be  sounded  to  the  effect  that  care  be 
taken  to  avoid  antagonizing  other  organisations  in 
Canada. 

Associates 

The  total  number  of  "Associates"  in  The  Instilr.te 
is  an  even  dozen,  or  about  1-3  of  1%.  Sureiy 
this  is  not  good  enough,  and  are  we  not  missing 
a  very  great  opportunity  of  improving  our  relations 
with  the  business  and  monied  interests  by  failing 
to  have  as  Associates  of  our  Institute  employers 
of  engineers,  manufacturers,  ministers  and  deputy 
ministers  of  public  works,  railway,  canals,  lands 
and  interior  departments  of  the  dominion  and  the 
provinces,  general  managers  and  presidents  of  railway 
companies,  and  a  score  or  more  of  other  business  classes 
of  the  community  which  are  interested  in  engineering  or 
the  product  of  engineering.  We  believe  this  class  could 
be  increased  to  twenty  times  its  present  paltry  total  by 
a  properly  concerted  effort. 

Dues 

Closely  allied  to  the  membership  question  is  that 
of  dues.  The  present  would,  we  feel,  be  a  most  inop- 
portune time  to  increase  The  Institute  dues.  Rather, 
we  think,  that  by  a  substantial  increase  in  our  membership 
a  reduction  of  dues  might  well  be  effected,  and  we  have 
to  offer  this  convention  the  suggestion  that  dues  could  be 
more  effectively  collected  by  the  Branches,  provided,  as  is 
suggested  below,  all  members  of  The  Institute  be  attached 
to  Branches.  The  reasons  for  this  suggestion  are,  first, 
the  second  levy  made  by  the  Branches  is  objectionable 
and  the  whole  assessment  could  best  be  collected  at 
one  time,  and,  second,  the  Branch  Secretaries  are  in 
closer  touch  with  the  members  and  we  believe  the  wastage 
both  in  dues  and  members  would  be  less  imder  this  arrange- 
ment. The  Branches  would  in  turn  remit  to  Head- 
quarters. 

Branches 

We  are  of  the  opinion  that  the  best  interests  of  The 
Institute  can  be  served  by  granting  more  power  to  the 
Branches.  As  has  already  been  suggested,  we  are  strong- 
ly in  favour  of  attaching  every  member  to  a  Branch. 
We  think  imder  such  an  arrangement  the  Council  should 
be  elected  from  the  Branches  based  on  a  representation 
more  or  less  according  to  membership. 

Re- Classification  of  Members 

The  proposed  re-classification  of  members  of  The 
Institute  would  seem  to  be  a  step  in  the  right  direction 
and  we  are  of  the  opinion  that  the  present  "members" 
should  become  "fellows",  the  present  "associate  members'  ' 
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to  become  "members",  and  that  the  student  class  should 
cover  all  junior  members  who  are  not  eligible  as  members. 
If  in  the  future  it  is  desired  to  raise  the  qualification 
of  "Fellows",  there  would  be  no  objection,  but  we  do 
not  think  it  would  be  in  the  interest  of  The  Institute 
to  re-grade  the  present  "Members"  into  two  classes. 

Fixing  Salaries 

We  believe  that  the  question  lies  strictly  within 
the  province  of  The  Institute  and  that  no  time  should 
be  lost  in  bringing  the  work  of  the  "Committee  on  Salar- 
ies" to  maturity.  For  this  reason  we  suggest  a  paid 
secretary  to  this  committee  should  be  employed  until 
such  time  as  their  report  has  been  completed.  We  know 
of  several  cases  within  the,  past  six  months  where  a  proper 
salary  schedule  would  have  been  of  decided  value  and 
profit  to  the  engineer. 

Branch  Secretaries 

We  believe  that  the  work  done  by  the  Branch  Sec- 
retary is  such  as  to  warrant  his  receiving  some  tangible 
remuneration  for  his  yearly  services.  If  properly  car- 
ried out  the  duties  of  Branch  Secretary  carry  with  them 
a  very  considerable  amount  of  labour  with  the  possible 
exception  of  two  or  three  summer  months.  As  a  suggest- 
ion to  provide  food  for  thought  on  the  matter  we  would 
recommend  for  consideration  a  proposal  that  Branch 
Secretaries  should  receive  an  anual  salary  amounting  to 
$1.  for  each  corporate  member  in  good  standing  of  his 
Branch  and  an  additional  allowance  of  $1.  for  each  new 
member  added  during  the  year.  We  believe  such  an 
arrangement  or  a  similar  one  would  tend  towards  making 
the  secretarial  work  more  efficient  and  up  to  date,  would 
be  only  a  fair  recognition  for  work  done,  and  would  be 
an  incentive  to  the  Secretary  to  secure  additional  mem- 
bership. 

District  No  9 

We  have  had  in  mind  that  the  new  oil  areas  on  the 
Mackenzie  River  might  be  added  to  District  No.  10, 
but  as  we  already  have  the  Yukon  Territory  attached  to 
the  British  Columbia  District,  we  beg  to  suggest  that 
in  view  of  the  probable  engineering  developments  of  this 
North  Country  that  the  Northwest  Territories  be  atta- 
tached  to  District  No.  9. 

Offices 

Only  one  more  point  in  conclusion.  It  has  of  times 
been  said  of  The  Institute  that  it  was  run  for  the  glorifi- 
cation of  a  few  prominent  engineers.  There  may  have 
been  some  groimds  for  such  statement  years  ago,  but 
we  do  not  believe  any  such  statement  can  be  fairly  made 
to-day.  However  it  is  tmdoubtly  a  fact  that  that  offices 
in  The  Institute  are  occupied  too  long  and  too  frequently 
by  individual  members,  no  doubt  in  nine  cases  out  of  ten 
with  a  view  to  helping  out  The  Institute  and  frequently 
because  no  one  else  would  act.  We  think  it  would  be 
a  move  in  the  right  direction  to  have  a  much  larger  num- 
ber of  our  members  hold  office  on  Branch  or  Headquar- 
ers  executives,  and  urge  that  steps  be  taken  to  accomp- 
lish this  purpose. 

W.  G.  Swan,  M.E.I.C. 

J.  S.  McCONNELL, 
A.  E.  FOREMAN, 


General  Discussion 

George  W.  Craig,  M.E.I.C,  led  the  general  dis- 
cussion, and  at  the  onset  intimated  that  it  was  one  which 
deserved  considerable  time.  He  used  as  an  illustration 
the  difference  in  the  manner  in  which  a  group  of  business 
men — prune  brokers  for  instance — conducted  their  affairs 
with  a  view  to  tangible  returns  to  themselves,  and  that 
of  engineers  in  general,  the  result  showing  the  inade- 
quacy of  the  engineer's  reward  by  comparison.  He 
emphasized  how  much  we  as  engineers  missed  in  advan- 
tage from  publicity  through  the  columns  of  the  news- 
paper willing  to  publish  what  engineers  are  doing  it 
presented  in  form  to  be  understood  by  the  average  reader. 
This  offered  a  big  field  for  the  engineering  profession, 
of  which  we  should  take  advantage.  Referring  to  the 
status  of  the  engineer  in  the  community,  he  asserted 
that  engineers  were  missing  a  golden  opportunity  in 
not  taking  part  in  public  affairs,  the  underlying  reason 
for  this  was  due  to  the  fact  that  the  average  engineer 
could  not  express  himself  in  public,  and  this,  to  his  mind, 
was  one  of  the  fundamental  reasons  why  the  engineer 
had  not  the  status  to-day  that  he  should  have.  The 
lawyer,  on  the  one  hand,  acquires  his  experience 
at  the  time  he  is  receiving  his  education,  while  the 
engineer,  with  a  complete  knowledge  of  his  subject, 
armed  with  details  and  figures,  generally  speaking 
lacks  the  facility  to  make  himself  clear.  As  an 
illustration  of  the  value  of  learning  public  speaking 
when  young,  he  cited  the  case  of  a  schoolmaster  who 
conducted  debating  classes  for  his  students,  the  result 
of  which  was  that  many  of  them  climbed  to  national 
eminence,  the  primary  reason  for  which  was  their  ability 
to  speak  in  public.  It  was  necessary  to  decide  whether 
we  would  be  leaders  or  followers.  Usually  the  leader 
was  a  man  capable  of  expressing  himself  in  public,  and  we 
as  a  class  were  followers.  While  some  engineers  took 
a  prominent  place  in  such  organizations  as  commercial. 
Rotary  and  Kiwanis  clubs,  most  of  us  did  not.  Engineers 
should  take  a  more  prominent  part  in  such  organizations. 
Our  engineering  training  caused  us  to  overlook  the  opport- 
unities in  the  business  world,  which  the  engineer  should 
take  advantage  of  instead  of  passing  them  over  to  the 
accountant,  the  banker  or  the  promoter.  A  field  was 
afforded  for  the  engineer  in  promiting  legetimate 
engineering  entreprises.  The  time  was  ripening  for  the 
engineer  to  take  a  more  prominent  part  in  municipal 
affairs.  City  management  offered  a  promising  field  for 
the  engineer,  for  which  he  should  prepare  himself  by 
a  thorough  imderstanding  of  financing  and  municipal 
government. 

The  chairman  referred  to  the  recently  adopted 
policy  of  the  Vancouver  Branch  to  change  the  Chairman 
and  Vice  Chairman  each  year,  to  give  all  members  a 
chance  to  hold  office.  Another  policy  was  that  of  holding 
luncheon  meetings  where  distinguished  engineers  could  be 
heard,  and  which  had  proven  successful.  It  was  learned 
that  both  of  the  representatives  of  the  convention  from 
Vancouver  were  participating  in  municipal  affairs,  one 
as  a  coimcillor  and  the  other  as  a  member  of  the  school 
board.  The  Branch  had  instituted  prizes  in  the  science 
department  of  the  University  to  stimulate  the  students. 
to  write  on  engineering  subjects. 
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The  chairman  called  on  Secretary  Keith  for  an 
expression  of  opinion;  the  hiltcr  st;itc(l  that  during?  his 
recent  trip  West  \w  had  iiiioU'd  salary  sdifdules  from 
an  advance  copy  of  the  report  of  Tiic  Institutr's  Com- 
mittee on  Classilication  and  Rémunérât  ion.  When  the 
ollicial  reix>rt  was  received,  it  was  found  that  the  salary 
schedule  liad  Ix-en  lowered  considi'rably,  and  he  thought 
that  was  a  mistake.  If  we  were  to  set  a  standard  of 
salaries  it  should  be  a  very  lar^je  increase  over  those 
at  present  paid  to  engineers,  to  which  we  could  look 
forward  to  attaining  by  all  working  together  for  that 
end.  C.  S.  Walley,  A.M.K.I.C.  was  glad  to  hear  that 
engineers  were  taking  a  greater  interest  in  their  own 
affairs,  and  considering  the  opportunities  the  business 
world  afforded.  A  better  understanding  of  human  nature 
was  needed  by  the  average  engineer,  who  otherwise  was 
well  equipped  "by  experience  and  training  for  a  successful 
business  career.  He  thought  that  the  Branches  should 
make  an  effort  to  have  more  business  men  associated 
with  them.  H.  K.  Dutcher,  M.E.I.C.,  of  Vancouver, 
stated  that  he  was  able  to  look  at  the  profession  from 
different  viewpoints,  having  had  experience  in  university 
work  and  as  a  consulting  engineer,  and  now  he  was 
inclined  to  believe  that  the  business  side  should  be  more 
considered.  University  training  had  not  in  the  past 
taken  into  consideration  the  economic  viewpoint,  and 
he  iDelieved  that  the  student  should  have  the  business 
side  of  engineering  strongly  impressed  upon  him  during 
his  course.  Colonel  McPherson  expressed  slight  faith 
in  securing  the  adoption  of  salary  schedules,  and 
suggested  that  information  be  given  as  to  the  success 
of  efiforts  made  in  the  various  provinces  on  this  direction. 
Mr.  Cantell  mentioned  that  publicity  was  one  of  the 
fundamental  needs  of  the  engineering  profession,  and 
offered  to  give  greater  publicity  to  the  doings  of  engineers 
through  the  trade  and  Technical  papers  which  he  repres- 
ented. C.  J.  Yorath,  A.M.E.I.C.,  city  commissioner 
of  Edmonton,  apologized  for  being  absent  from  an  earlier 
session  at  which  he  was  to  speak,  and,  continuing,  endorsed 
the  remarks  of  City  Engineer  Craig  of  Calgary,  regai'ding 
the  engineer  presenting  his  facts  to  the  public  in  a  more 
intelligible  manner.  He  had  adopted  a  system  of  using 
slides  and  graphs  to  illustrate  his  reports  and  found  it 
very  effective.  He  believed  that  the  tendency  of  muni- 
cipalities throughout  Canada  was  towards  city  managers, 
the  engineer  being  the  logical  man  to  assume  that  position, 
and  for  which  he  should  prepare  himself.  R.  Cunningham 
outlined  the  circumstances  of  his  own  personal  experience 
in  connection  with  government  service  covering  twelve 
years,  wherein  his  status  had  been  lowered  and  he  claimed 
that  an  injustice  had  been  done,  illustrating  the  necessity 
of  a  proper  classification  with  The  Institute  behind  it. 
Professor  Matheson  endorsed  the  suggestion  made 
previously,  that  engineers  should  be  given  more  opportim- 
ity  to  learn  public  speaking  during  their  college  course. 
He  gave  an  account  of  the  situation  in  British  Columbia 
regarding  legislation  and  outlined  some  of  the  difficulties 
experienced  before  legislation  was  secured.  J.  W.Porter, 
M.E.I.C.,  endorsed  the  policy  of  the  Vancouver  Branch 
in  enabling  as  many  of  the  Branch  members  as  possible 
to  hold  office,  thus  encouraging  every  member  to  greater 
activity.  A.  L.  Ford,  A.M.E.I.C,  of  Calgary,  depre- 
cated the  situation  obtaining  at  various  engineering 
meetings  whereby  a  few  of  the  members  are  the  long 


speakers.  He  thought  it  would  Ix;  a  grxxl  idea  if 
more  members  t<x;k  part  and  that  at  wjme  mwrtings 
every  memlx^r  Ik-  asked  to  take  part.  Gwjrge  D.  Mackie, 
M.iC.I.C,  city  commissioner  of  Mfx>se  Jaw,  felt  that 
while  it  was  well  to  discuss  the  subject  of  remuneration, 
mere  discussion  got  nowhere,  and  action  was  needed. 
He  believed  that  the  engineers  in  Saskatchewan  should 
press  for  legislation,  and  continue  doing  so  until  it  was 
secured.  Mr.  Dawson  suggested  that  better  results  might 
be  obtained  if  the  executives  of  the  various  branches 
would  get  together  occasionally  for  an  exchange  of  ideas, 
as  such  co-operation  was  desirable.  P.  J.  MacDonald, 
A.M.E.I.C,  of  Swift  Current,  thought  that  instead  of 
encouraging  parents  to  have  their  sons  take  an  engineer- 
ing course,  the  difficulties  encountered  should  be  pointed 
out,  and  particularly  the  small  remuneration  received. 
Professor  Matheson  maintained  that  many  students  were 
taking  the  engineering  course  without  intending  to  fol- 
low engineering,  and  expressed  his  conviction  that  this 
training  was  the  very  best  possible  preparation  for  a 
business  career,  over  forty  per  cent  of  engmeering  stud- 
ents going  into  business. 

Owing  to  the  lateness  of  the  hour,  the  chairman 
found  it  necessary  to  close  the  discussion,  regarding  the 
welfare  of  the  engineering  profession  without  any  action 
being  taken  or  any  resolutions  put  forward. 


Votes  of  Thanks 

Major  Fetherstonhaugh,  moved  votes  of  thanks, 
seconded  by  Mr.  Dawson,  all  of  which  were  carried 
with  enthusiasm. 

"To  the  University  of  Saskatchewan  and  particularly  Dr. 
Ling,  acting  president,  and  Professor  A.  R.  Greig,  A.M.E.I.C, 
for  their  kindness  in  making  it  possible  to  hold  the  convention 
in  the  University  buildings,  and  for  affording  the  splendid  fa- 
cilities for  meetings,  dining  and  living  quarters  which  the. 
the  university  provided. 

To  Mayor  Young  for  his  address  of  welcome  at  the  initial 
meeting,  and  for  his  courtesy  in  extending  to  the  members 
present  the  privileges  of  the  Saskatoon  Club,  the  Riverside 
Country  Club  and  the  City  Golf  Club. 

To  the  Saskatchewan  Branch  of  the  Engineering  Institute 
of  Canada  for  the  excellent  arrangements  made  for  such  a  suc- 
cessful convention,  necessitating  as  it  did  much  hard  work 
on  the  part  of  the  Branch  executive." 

A  motion  to  adjourn  was  made  and  carried,  bringing 
to  a  close  the  formal  sessions  of  one  of  the  most  success- 
ful conventions  yet  held. 

Sight  Seeing 

Following  limcheon  in  the  main  dining  hall  of  Univ- 
ersity Hall,  members  and  their  wives  were  taken  on  a 
sight-seeing  tour  in  automobiles  kindly  provided  by  res- 
idents of  Saskatoon,  to  the  various  points  of  interest 
throughout  the  city.  As  a  matter  of  surprise  to  all, 
and  a  delight  to  not  a  few,  the  first  stop  was  made  at 
the  brewery,  where  light  Hquid  refreshment  was  available. 
Visits  were  made  to.  the  university  bridge,  the  electric 
light    and    power    plant,    and    the    water    works    and 
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filtration  plants  in  turn,  where  the  many  interesting 
features  of  these  engineering  enterprises  were  pointed 
out.  Following  these  visits,  the  party  proceeded  to  the 
Riverside  Country  Club,  where,  as  guests  of  the 
University,  afternoon  tea  was  served.  About  six  o'clock 
the  party  dispersed,  members  leaving  for  East,  West, 
South  and  North  to  their  various  homes. 


Notes 


Saskatoon  is  an  ideal  convention  city. 

Living  in  residence  for  a  few  days  and  enjoying 
meals  in  family  groups,  as  were  afforded  by  the  facilities 
of  the  University,  are  means  of  promoting  acquaintance- 
ship and  friendship  that  cannot  be  excelled. 

What  the  ladies  lacked  in  numbers  was  entirely 
compensated  for  by  their  good  looks,  graciousness 
of  manner,  and  the  enthusiasm  with  which  they  entered 
into  the  spirit  of  the  convention.  Although  the  men 
were  too  busy  to  give  them  much  personal  attention,the 
ladies  all  report  having  had  a  good  time,  one  feature  of 
their  entertainment  being  an  afternoon  tea  in  the  ladies' 
reception  room  under  the  auspices  of  the  women  of  the 
University. 


Baseball  Championship 

On  the  athletic  field  of  the  University  of  Saskatch- 
ewan before  a  vociferous  audience  the  baseball  supremacy 
of  the  West  was  staged  between  the  Mudlarks  of  Mani- 
toba and  the  Shellfish  of  Saskatchewan  for  the  engineer- 
ing baseball  championship  of  the  four  Western  provinces, 
which  resulted  in  a  win  for  the  Shellfish  by  twelve  runs 
to  the  Mudlarks  six,  in  a  three  inning  game. 

The  Mudlarks  foimd  the  track  heavy  while  the 
Shellfish  crawled  around  in  good  style.  The  latter 
clawed  their  opponents  rather  badly  and  pinched  bases 
on  several  occasions,  besides  crabbing  the  spavined  ones' 
attempts  to  score.  At  the  start  the  Mudlarks  considered 
their  opponents  a  bunch  of  lobsters,  claimed  that  they 
were  their  oyster  and  they  had  been  stewed,  but  at 
the  finish  they  were  as  silent  as  a  clam,  although  some 
of  their  supporters  said  it  was  a  shell  game. 

The  umpire  was  mobbed  several  times. 

The    finish   was   dramatic. 


The  Mudlarks  were  at  bat  with  two  out  and  two  on 
bases.  At  the  plate  was  an  old  selling  plater  while  his 
companions  in  their  paddock  pawed  the  ground.  He 
stood  with  head  down,  his  ears  drooping  on  his  neck, 
legs  far  apart  to  withstand  the  shock  of  the  heaves  which 
threatened  to  throw  him  on  his  haunches.  He  had  two 
strikes  and  two  balls.  He  had  already  been  once  around 
the  track  and  to  send  him  again  meant  the  end  of  his 
mortal  career.  At  any  moment  the  Society  for  the 
Prevention  of  Cruelty  to  Animals  was  likely  to  step  in 
and  stop  the  game.  His  life  was  saved  by  the  imipire 
calling  the  third  ball  a  strike.  To  save  his  own  the 
umpire  fled. 

Manitoba 


Batting  Order 

123456789      Total  Runs 

B.  S.  McKenzie,  S.S... 

.10    0 1 

Prof.  Shipley,  L.F 

.00. 

0 

C.  S.  Walley,  2nd 

.1.0 

1 

G.  L.  Guy,  C 

.     0          1 

1 

W.  P.  Brereton,  P 

.0.1 

1 

J.  W.  Porter.  R.F 

...00 

0 

Prof.  Moffatt,  C.F 

..11 

2 

N.M.Hall,  1st 

. 

0 

J.  C.  Davis,  3rd 

0 

2     1     3 

6  runs. 

Saskatchewan 


Batting  Order  12  3 

Prof.  Williams,  2nd 1  1  1 

J.  Patton,  P 0  1  1 

H.  Phillips,  R.F 0  .  0 

C.W.Dili,  1st 0  0 

H.  S.  Carpenter,  L.F 1  0  1 

Prof.  Hardy,  C 1  0  0 

W.  A.  Begg,  S.S 0  .  1 

D.  W.  Houston,  3rd 0  .  1 

R.  Loucks,  C.F 0  .  1 


4     5     6     7     8     9 


Total  Runs 
3 
2 
0 
1 
2 
1 
1 
1 
1 


4    2    6 


12  runs. 


Umpire  :  Fraser  S.  Keith,  Montreal 
Scorers  :    A.  A.  Young,  Manitoba 

D.  A.  R.  McCannel,   Saskatchewan 
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Tenth  General  Professional  Meeting 

Saskatoon,  Sask.,  August  lOth,  llth,  12th,  1921. 


Registration 


1  Geo.  W.  Craig Calgary. 

2  B.  Stuart  McKenzie Winnipeg. 

3  W.  M.  Scott Winnipeg 

4  Jas.  A.  Kelso Edmonton. 

5  Arch.  Blackie Winnipeg. 

6  J.  W.  Shiply Winnipeg. 

7  G.  M.  Williams Saskatoon. 

8  A.  S.  Dawson Calgary. 

9  Robt.  C.  Walker The  Pas. 

10  W.  P.  Brereton Winnipeg. 

11  G.  D.  Archibald Saskatoon. 

12  J.  N.  de  Stein Regina. 

13  G.  H.  Whvte Calgary. 

14  N.  M.  Hail Winnipeg. 

15  A.  G.  Stewart Edmonton 

16  J.  C.  Davis Winnipeg. 

17  W.  N.  Smith Winnipeg. 

18  G.  W.  Porter Winnipeg. 

19  H.  K.  Dutcher Vancouver. 

20  J.  A.  Douglas Winnipeg. 

21  C.  S.  Walley Winnipeg. 

22  E.  P.  Fetherstonhaugh Winnipeg. 

23  D.  A.  R.  McCannel Regina. 

24  D.  T.  Townsend Calgary. 

25  P.  J.  Jennings Calgary. 

26  Arthur  L.  Ford Calgary. 

27  Thos.  McKinley Winnipeg. 

28  Thos.  H.  Wilson St.  Boniface. 

29  M.  T.  Cantell Winnipeg. 

30  A.  H.  I.  Reilly Winnipeg 

31  H.  B.  Muckleston Lethbridge. 

32  Geo.  A.  Walkem Vancouver. 

33  J.  G.  Legrand Winnipeg. 

34  J.  E.  Pringle Regina. 

35  Wm.  G.  Thompson 

36  E.  G.  Matheson Vancouver. 

37  Fraser  S.  Keith Montreal. 

38  R.  W.  Moffatt Winnipeg. 

39  D.  W.  Houston Regina. 

40  G.  G.  Fitzgerald Regina. 

41  A.  A.  Young Winnipeg. 

42  J.  N.  Finlayson Winnipeg. 

43  J.  N.  Rocchetti Winnipeg. 

44  Geo.  L.  Guy Winnij)eg. 

45  A.  R.  Greig Saskatoon. 

46  D.  G.  Sutherland Selkirk. 

47  B.  L.  Thome Calgary. 

48  E.  F.  Bateman Saskatoon. 

49  A.  M.  Macgillivray. Saskatoon. 

50  W.  W.  Lambert Saskatoon. 

51  E.  A.  Hardy Saskatoon. 


52  Samuel  R.  Parker Regina. 

53  H.  B.  Sherman Regina. 

54  W.  H.  Bentley Regina. 

55  W.  A.  Begg Regina. 

56  H.  B.  Phillips Regina. 

57  P.  C.  Perry Regina. 

58  H.  L.  Carpenter Regina. 

59  Jos.  Scholes Weyburn. 

60  R.  W.  E.  Loucks Regina. 

61  E.  C.  Kehoe Winnipeg. 

62  E.  H.  Phillips Saskatoon. 

63  Cyril  W.  Doody Regina. 

64  R.  M.  Thompson Saskatoon. 

65  E.  Brydone-Jack Victoria. 

66  E.  E.  Brydone-Jack,  Jr Victoria. 

67  F.  Brvdone- Jack Victoria. 

68  H.  R.  MacKenzie Regina. 

69  Chas.  W.  Dill Regina. 

70  Sam.  G.  Porter Lethbridge. 

71  Dimcan  C.  Gloag Saskatoon. 

72  J.  Bruce  Parker Regina. 

73  Stuart  R.  Muirhead Regina. 

74  R.  Blackwood Saskatoon. 

75  A.  A.  Murphy Saskatoon. 

76  C.  J.  Yorath Edmonton. 

77  W.  A.  Davidson : Rosedale. 

78  A.  J.  McPherson Regina. 

79  J.  McD.  Patton Regina. 

80  Donald  Maclean Saskatoon. 

81  T.  W.  Brown Saskatoon. 

82  R.  J.  MacRae Saskatoon. 

83  T.  Thorvaldson Saskatoon. 

84  G.  T.  K.  Verbeke Saskatoon. 

85  Wm.  Pearce Calgary. 

86  J.  W.  Calder Swift  Current 

87  P.  J.  MacDonald .- Swift  Current. 

88  W.  D.  Elliot Saskatoon. 

89  Geo.  D.  Mackie Moose  Jaw. 

90  J.  D.  Peters Moose  Jaw. 

91  Jimius  Jonsson Prince  Albert. 

92  J.  H.  Burd Winnipeg. 

93  H.  L.  Cavin 

94  J.  R.  C.  Macredie Moose  Jaw. 

95  O.  T.  House Saskatoon. 

96  J.  R.  Cowley Saskatoon. 

97  H.  C.  James Vancouver. 

98  M.  D.  Cadwell N.  Battleford. 

99  R.  Cunningham Winnipeg. 

100  J.  R.  Grant Victoria 

101  G.  N.  Houston Lethbridge. 

102  N.  R.  Warren Regina. 
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Western  Professional  Meeting 

Again  the  Western  members  of  The  Institute  have 
demonstrated  their  organizing  ability  in  planning  and 
carrying  out  one  of  the  best  professional  meetings  The 
Institute  has  yet  enjoyed  which  was  held  at  the  Univ- 
ersity of  Saskatchewan,  Saskatoon,  on  August  10th, 
11th  and  12th,  under  the  direct  auspices  of  the  Saskatch- 
ewan Branch,  but  sponsored  by  all  Western  Branches 
from    Winnipeg   to   Victoria. 


The  Institute  is  proud  of  its  Western  members, 
proud  of  the  work  they  are  doing  and  the  outstanding 
importance  and  responsibility  attached  to  many  of  the 
positions  which  they  are  holding  in  a  creditable  manner. 

All  the  sessions  and  functions  of  the  entire  meeting 
were  carried  out  with  great  enthusiasm  which  is  a  char- 
acteristic of  the  west. 

To  those  who  have  not  had  the  privilege  of  attending 
a  Western  Professional  Meeting  it  might  be  pointed 
out  that  they  have  missed  some  unusually  interesting 
engineering  gatherings  which  have  had  a  character 
all  their  own,  embodying  many  desirable  features.  The 
programme  was  broad  in  its  scope  and  brought  out  much 
information  relating  to  the  problems  concerning  the 
engineers  in  the  West.  Papers  on  highways,  irrigation, 
water  supply,  the  fuel  problem,  and  the  disintegration 
of  concrete  in  alkali  soils,  were  all  handled  by  their 
authors  in  a  masterly  style,  while  the  additional  papers 
gave  evidence  of  further  progressiveness.  That  engin- 
ers  were  becoming  alive  to  the  fact  that  their  own  affairs 
deserve  attention  was  evidenced  by  an  entire  session 
being  given  over  to  Institute  matters.  A  Cotmcil  meeting 
was  held  during  the  period  of  the  gathering.  The  social 
side  was  not  neglected,  nor  the  athletic,  to  which  refer- 
ence is  made  in  another  column. 

A  nimiber  of  resolutions  were  passed. 

Following  the  report  of  the  Committee  on  Highways 
appointed  at  the  last  Professional  Meeting  to  bring  in 
a  report,  which  report  was  received  at  the  first  session, 
it  was  resolved: — 

"That  the  present  committee  be  continued  and 
enlarged  to  include  three  from  each  province,  the 
additional  members  to  be  appointed  by  the  Execu- 
tive of  the  various  Branches  and  that  this  commit- 
tee as  a  Committee  of  The  Institute  assume  the 
responsibility  of  bringing  in  a  report  at  the  next 
Professional  Meeting". 

Owing  to  the  absence  of  President  Fairbairn  and  the 
general  regret  felt  on  account  of  his  not  being  able  to 
be  present,  it  was  unanimously  resolved: — 

"That  we,  the  Western  members  of  The  Engin- 
eering Institute,  assembled  at  the  Western  Prof- 
essional Meeting  at  Saskatoon,  regret  exceedingly 
that  Mr.  Fairbairn  is  imavoidably  absent  due  to 
ill  health,  and  in  extending  wishes  sincere  for  a  speedy 
recovery  are  looking  forward  to  an  opportunity 
of  meeting  him  at  the  various  branches  at  an  early 
date." 

In  the  discussion  following  the  papers  on  irrigation 
it  was  pointed  out  in  reference  to  a  treaty  between  the 
United  States  and  Canada  for  the  division  of  water  on 
international  streams  that  owing  to  the  failure  of  the 
governments  to  render  a  final  decision  regarding  the 
method  of  dividing  the  water  supply  of  the  Milk  River 
and  the  St.  Mary  River  and  their  tributaries,  irrigation 
projects  affected  by  these  streams  in  Southern  Alberta 
had  iDeen  stopped.  It  was  therefore  unanimously  re- 
solved:— 

"That  The  Engineering  Institute  of  Canada, 
assembled  in  Convention  at  Saskatoon,  shall  urge 
upon  the  Premier  of  Canada  and  the  Minister  of 
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the  Interior  to  take  every  means  in  their  power  to 
effect  an  early  settlomt-nl  of  the  terms  of  the  Inter- 
national Waterways  Treaty  in  order  tlial  lliis  devel- 
opment may  f;<)  forward." 

KcKardinn  the  North  Saskatchewan  irrigation  pro- 
ject which  has  been  fathered  by  William  Pcarce,  M.E.I.C., 
It  was  unanimously  resolved:  — 

"That  this  convention  of  The  Engineering 
Instil ulf  of  I'ci inula  should  urge  upon  the  Minister 
of  the  Interior  and  the  Prime  Minister  of  the  Domi- 
nion that  all  steps  should  be  taken  to  carry  on  the 
necessary  preliminary  investigation  in  connection 
with  the  North  Saskatchewan  Irrigation  scheme, 
in  order  that  the  information  should  be  available 
at  an  early  date  as  to  the  feasibility  and  advisab- 
ility of  the  scheme." 

The  following  votes  of  thanks  were  passed: — 

To  the  University  of  Saskatchewan  and  particularly 
to  Dr.  Ling,  acting  president,  and  Professor  A.  R.  Greig, 
A.M.E.I.C.,  for  their  kindness  in  making  it  possible  to 
hold  the  convention  in  the  University  buildings,  and  for 
affording  the  splendid  facilities  for  meetings,  dining  and 
living  quarters  which  the  university  afforded. 

To  Mayor  Young  for  his  address  of  welcome  at  the 
initial  meeting,  and  for  his  courtesy  in  extending  to  the 
members  present  the  privileges  of  the  Saskatoon  Club, 
the  Riverside  Country  Club  and  the  City  Golf  Club. 

To  the  Saskatchewan  Branch  of  The  Engineering 
Institute  of  Canada  for  the  excellent  arrangements  made 
for  such  a  successful  convention,  necessitating  as  it  did 
much  hard  work  on  the  part  of  the  Branch  executive. 

Six  Western  cities  were  officially  represented  at  the 
meeting,  Weybum,  Saskatoon,  Regina,  Edmonton,  St. 
Boniface  and  Winnipeg. 

Canadian  Engineering  Standards  Association 
Sub-Committee  on  Watt-hour  Meters 

A  meeting  of  this  sub-committee  was  held  on  Thurs- 
day, the  25th  inst.,  at  the  Engineer's  Club,  Toronto, 
Professor  L.  W.  Gill,  M.E.LC,  in  the  chair. 

Considerable  progress  was  made  in  preparing  a 
revised  draft  of  the  proposed  "Standard  Requirements 
for  Watt-hour  Meters,"  the  committee  taking  up  first 
various  points  connected  with  watt-hour  meters  for 
alternating  cvirrent;  direct  current  meters  being  left  for 
later  consideration. 

Fifteen  members  were  present,  nominated  by  the 
meter  manufacturers,  the  Canadian  Electrical  Association, 
the  large  power  companies,  the  Hydro-Electric  Commission 
of  Ontario,  the  Electrical  Supply  Manufacturers'  Associa- 
tion, and  the  Dominion  Government  Electrical  Inspection 
Department. 

It  is  expected  that  substantial  agreement  will  be 
reached  on  such  points  as  standard  methods  of  testing 
for  accuracy,  uniform  methods  of  marking,  rating,  and 
connection,  and  standard  requirements  for  potential 
and  current  transformers  and  other  accessories,  and  that 
it  will  be  found  possible  to  effect  economy  by  limiting 
the  nimiber  of  sizes  and  types  of  watt-hour  meter  to 
be  recognized  as  standard  for  regular  production. 


Expression  of  Appreciation 

In  the  July  issue  of  The  Journal  reference  was  made 
to  a  proposed  dinner  to  be  given  in  honour  of  the  president 
and  board  of  direction  of  the  American  Railway  P^ngin- 
eering  Association  by  the  President  and  Council  of  The 
Institute.  Following  extending  the  facilities  of  Head- 
quarters for  the  meeting  of  the  board  of  direction  of  the 
A.R.E.A.  and  the  dinner  given  in  their  honour  the  letter 
received  from  President  Downs  by  President  Fairbaim 
is  of  interest: 


American  Railway  Engineering  Association 
Chicago,  August  27,  1921 

J.  M.  R.  Fairbaim,  Esq.,  M  E.I.C. 

President,   The    Engineering   Institute  of   Canada, 

Montreal,  Canada. 

My  dear  Mr.  Fairbaim: — 

It  affords  me  very  great  pleasure  to  convey  to  yourself  and  to  the 
officers  and  members  of  the  Council  of  The  Engineering  Institute, 
on  behalf  of  the  Board  of  Direction  of  the  American  Railway  Engin- 
eering Association,  our  hearty  thanks  and  appreciation  of  the  many 
courtesies  extended  to  us  on  the  occa^on  of  our  meeting  in  Montreal 
on   July   the  thirteenth. 

The  spirit  of  good-fellowship  prevailing  at  the  dinner  tendered 
the  visiting  members  of  the  Board  by  the  Council  of  The  Engineering 
Institute  at  the  University  Club  on  the  evening  of  the  thirteenth  was 
especially    gratifying. 

This  enjoyable  function  will  tend  to  still  further  cement  the  bond 
of  friendship  which  has  always  existed  between  engineers  of  the  two 
countries. 


With  kind  personal  r^ards. 

Cordially  yours, 

L.  A. 


Downs, 

President. 


McGill  Re- union 

From  October  twelfth  to  sixteenth  the  centenary'  of 
Old  McGill  will  be  celebrated  at  Montreal  by  a  re-union 
of  all  graduates  and  former  under-graduates  that  promises 
to  be  historic. 

Many  members  of  The  Institute  are  graduates  of 
McGill  and  it  is  hoped  that  all  who  come  to  Montreal  for 
the  re-union  will  make  a  point  of  calling  at  headquarters 
and  of  making  use  of  the  facilities  afforded  by  the 
Institute's  building.  The  headquarters'  staff  will  care- 
fully look  after  all  letters  and  telegrams  addressed  to  The 
Institute  and  members  are  expected  to  take  advantage  of 
the  facilities  offered,  using  176  Mansfield  Street  as  a 
mailing  address  as  well  as  a  convenient  meeting  or  loimg- 
ing  spot.  Stenographic  facilities  will  also  be  available  for 
any  who  desire. 

The  Secretary  expects  to  be  at  home  during  the  week 
of  the  re-union  and  hopes  that  many  members  will  pay 
him  a  visit. 


514         JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


Tenth  GeAeral  Professional  Meeting,  Saskatoon,  August  10th.  11th.  12th.  1921. 


fl  A.H.O'ReUly Winnipeg  23 

2  T.  H.  Kirby Winnipeg.  26 

13  J.N.  Finlayson Winnipeg.  27 

4  J.  Jonsson Prince  Albert  28 

5  J.  E.  Pringle Regina.  29 

16  E.P.Fetherstonhaugh Winnipeg.  30 

7  H.  K.  Dutcher Vancouver.  31 

8  P.J.Jennings Calgary.  32 

9  M.  A.  Lyons Winnipeg.  33 

10  A.  R.  Greig Saskatoon.  34 

11  J.  Patton Regina.  35 

12  Dr.  J.  W.  Shipley Winnipeg.  36 

13  H.Phillips Regina.  37 

14  Fraser  S.  Keith Montreal  38 

15  R.Blackwood Saskatoon.  39 

16  C.  S.  Walley Winnipeg.  40 

17  Dr.  R.  C.  Wallace Winnipeg.  41 

18  J.  H.  Burd Winnipeg.  42 

19  H.  S.  Carpenter Regina.  43 

20  H.  R.  McKemzie Regina.  44 

21  J.N.  De  Stein Regina.  45 

22  J.  Scholes Weybum.  46 

23  G.G.Fitzgerald Regina.  47 

24  R.  W.  E.  Loucks Regina.  48 


C.  W.  Dill Regina.  49 

A.L.Ford Calgary.  50 

A.  S.  Dawson ^  .Calgary  51 

J.  G.  Legrand '. .  Winnipeg.  52 

W.  N.  Smith Winnipeg  53 

G.  L.  Guy Winnipeg.  54 

J.  C.  Davis Winnipeg  55 

D.G.Sutherland Selkirk.  56 

C.  W.  Doody Regina  57 

Wm.  Pearce Calgary.  58 

Mrs.  C.  S.  Walley Winnipeg.  59 

G.  A.  Walkem Vancouver.  60 

Mrs.  W.  P.  Brereton Winnipeg  61 

Geo.  W.  Craig Calgary.  62 

Mrs.  Zaida  F.  DQl Winnipeg.  63 

E.  G.  Matheson Vancouver.  64 

Mrs.  P.  C.  Perry Regina.  65 

Mrs.  H.  Phillips Regina.  66 

J.  R.  C.  Macredie Moose  Jaw.  67 

Mrs.  J.  W.  Calder Swift  Current.  68 

Master  J.  W.  Calder Swift  Current.  69 

Mrs.  D.  A.  R.  McCannell  Regina.  70 

J.  W.  Calder Swift  Current.  71 

H.  McL.  Weis Saskatoon  72 


W.  A.  Begg Regina. 

D.  A.  R.  McCannell Regina. 

O.  P.  House Saskatoon. 

J.  A.  Douglas Winnipeg. 

G.  M.  Williams Sastatoon. 

M.  T.  CanteU Winnipeg. 

P.  C.  Perrv Regina. 

R.  W.  Moffatt Winnip^. 

A.  A.  Young Winnipeg. 

T.  H.  Wilson St.  Boniface. 

A.  Blackie Winnipeg. 

B.  L.  Thome Calgary. 

H.  L.  Cairns Shannavon. 

W.  P.  Brereton Winnipeg. 

B.  S.  McKenzie Winnipeg. 

W.  M.  Scott Winnipeg. 

G.  W.  Whyte Calgary. 

A.  G.  Stewart Edmonton. 

N.  M.  Hall Winnipeg. 

J.  Rocchetti Winnipeg. 

P.  J.  McDonald Swift  Current. 

M.  Verbeke Saskatoon. 

R.  M.  Thompson Saskatoon. 

Col.  A.  J.  McPherson. . .  .Regina. 
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Klections  and  'I'ransfers 


-a 

1 


On    August    IL'tli,    Ï921,    tlio    following   admissions 
and  transfers  wore  cITocted:- 

Membcrs 

Harold  A.  Bodwell.  strucl'I.  cngr.,  Toronto  Hydro- 
Elcctric,  Toronto;  Pierre  Michel  I  Ielbronncr.arch't.&  cngr. 
with  T.  Tringle  &  Sons  Ltd.,  Montreal;  Waiter  Lambert, 
consltg.  naval  arch't.,  Montreal,  Que.;  .John  LciperLang, 
R.A.Sc.  (Univ.  of  Toronto),  D.L.S.,  O.L.S.  member  of  firm, 
Lang  &  Ross,  Sault  Ste.  Marie,  Ont.;  Louis  de-Berniere 
McCrady,B.S.(C.E.)  chief  engr.,  Canadian  Explosives  Ltd., 
Montreal,  Que.  ;  Joseph  Pettus  Newell,  consltg.  engr.. 
Dept.  of  Rlys.  &  Canals.  G.  T.  R.  Arbitration,  Montreal, 
Que.;  Henry  Bigelow  Oatley,  B.S.  (Vermont  Univ.), 
Vice-Pres.,  Superheater  Co..  New  York.  N.  Y.;  Geoffrey 
Gream  Ommanney,  investigation  engr.,  Dept.  Coloni- 
zation &  Development,  C.P.R..  Montreal,  Que.;  Bertwell 
C.  Root,  mgr.,  pulp  &  paper  mill  divn..  Hydraulic  Machi- 
nery Co.  Ltd.,  Montreal  Que.;  Stuart  Southmayd  Scovil, 
B.Sc.  (Honours),  (Queen's  Univ.),  engr.  to  Lake  of  the 
Woods  Control  Board  and  senier  asst.  engr..  Dominion 
Water  Power  Branch,  Ottawa,  Ont.;  Franklin  Smallwood, 
Chief  engr.,  Algoma  Steel  Corpn.,  Sault  Ste.  Marie,  Ont.; 
Arthur  Albert  Smith,  divn'l  engr.  in  charge  of  constm. 
prov.  highway.  East  of  Toronto,  Toronto,  Ont.;  Ernest 
Walter  Stedman,  Assoc.,  Royal  College  of  Science,  London, 
England,  Director,  Technical  Section,  Air  Board,  Ottawa, 
Ont.;  George  William  Thompson,  gen.  mgr.,  City  of  West- 
mount  and  supt.  of  Westmount  Light  &  Power  Dept., 
Westmount  Que.; 

Associate  Members. 

Walter  Lance  Ball,  instr'man,  C.  N.  R.,  Moncton. 
N.B.;  Henry  St. John  Bare,  bidg.  engr.  in  charge  of  constm., 
C.  P.  R.  Angus  Shops,  Montreal.  Que.;  Victor  Alonzo 
Beacock.  B.A.Sc.  (Univ.  of  Tor.).  H.E.P.C.  of  Ontario. 
Toronto,  Ont.;  Hugh  Stanley  Beetham,  (Leeds  Univ.), 
shop  supt..  J.  R.  Eagle  Land  Clearing  &  Machinery  Co., 
Dauphin,  Man.;  Robert  Crapper  Berr>',  B.Sc.  (McGill 
Univ.).  examiner.  Canadian  Patent  Office.  Ottawa,  Ont.; 
Albert  Edward  Berrj%  B.A.Sc.  (Univ.  of  Tor.),  asst. 
sanitary  engr.,  Ontario  Prov.  Board  of  Health,  Toronto. 
Ont.;  Allan  Lloyd  Birrell.  grad.  S.P.S..  Univ.  of  Toronto, 
office  mgr.  and  engr.,  Chapman  Oxley  &  Bishop,  Toronto, 
Ont.;  Henry  William  Harvey  Bruce,  engr.,  Welland  Ship 
Canal,  AUanburg,  Ont.;  Clayton  Elgin  Bush,  B.A.Sc. 
(Univ.  of  Toronto\  D.L.S.,  O.L.S. ,  A.L.S.  res.  engr. 
Dept.  of  Pubhc  Highways,  Ontario,  Toronto;  Nichola, 
Cageorge,  asst.  engr.,  struct'l  drawing  office,  Dominion 
Bridge  Co.  Lachine,  Que.;  Donald  Roy  Cameron, 
B.Sc.  (Univ.  of  Tor.),  district  forest  inspector,  Dom. 
Forestry  Branch,  Dept.  of  the  Interior.  Kamloops, 
B.  C.  ;  John  Boyd  Candlish.  chief  engr..  Herbert 
Morris  Crane  Co.,  Niagara  Falls,  Ont.;James  Cumber- 
ford,  Amherst,  N.  S.;  Charles  P.  Disney,  engr. 
of  bridges,  eastern  lines,  C.  N.  R.,  Toronto;  Charles 
Harold  Foster  Donkin,  transitman,  C.  N.  R., 
Amherst,  N.  S.;  George  Binet  Dorey,  chief  dftsman., 
Hart-Otis  Car  Co.,  Montreal,  Que.;  Selwyn  Eld  Durant, 
(Univ.  of  London),  asst.  canal  supt.,  D.N.R.,  C.  P.  R., 


I  )alroy.  Alla.;  William  Alexander  P'airlie,  B.Sc.  (Queen's), 
engr.  in  rly.  dept.,  H.E.P.C.  of  Ontario,  Toronto,  Ont.; 
Edward  M.  I-'itzpatrick,  dftsman.,  Montreal  Water 
Board,  Montreal,  Que.;  William  Henry  George  V\ay, 
struct'l  engr.,  City  of  Ottawa  Public  Schorjl  Board,  Otta- 
wa, Ont.;  Andrew  Shearer  Forman,  B.Sc.  (McGill  I'niv.) 
consltg.  engr.,  mech..  elect'l.  and  marine  work,  Montreal, 
Que.;  Arthur  Frederick  Galea,  (Malta  Univ.)  struct'l 
steel  designer,  H.E.P.C.  of  Ontario,  Toronto,  Ont.; 
George  Goodwin,  (Queen's  Univ.).  hydrometric  work, 
D.P.W..  Ottawa.  Ont.;  John  Bernard  Gough,  chief 
dftsman.,  factory  bldgs.  and  mech.  equip.  LaureriRde 
Co.,  Grand  Mere,  Que.;  Frank  Charles  Graham,  asst. 
city  engr.,  Port  Arthur,  Ont.;  Francis  William  Gray, 
(Univ.  of  Sheffield),  Editor,  "Canadian  Mining 
Journal  and  Iron  &  Steel  of  Canada",  Ste  Anne  de 
Bellevue,  Que.;  Kennington  Henry  Scott  Hague, 
B.Sc.  (E.E.),  (McGill  Univ.),  elect'l  engr.,  A.  A. 
Giddings  &  Co.,  Montreal,  Que.;  John  Francis  Harries, 
B.S.A.  (Univ.  of  Tor.),  chief  asst.  to  chief  engr.,  Canada 
Starch  Co.  Ltd.,  Montreal,  Que.;  William  Rooker  Hugh- 
son,  B.Sc.  (Queen's  Univ.),  computer  for  the  H.E.P.C. 
St.Lawrence  River  investigations,  Kingston,  Ont.;  Robert 
Edwards  Jamieson,  B.Sc.  (Civil),  (McGill  Univ.j,  lecturer 
in  maths,  and  civil  engr'g.,  McGill  Univ.,  Montreal,  Que.; 
Joseph  Alfred  Lacouture,  Montreal  Water  Board,  Steel 
Struct'l  Works,  Montreal,  Que.;  Theo  Lanctot.  C.E. 
(Ecole  Poly.,  Laval),  city  engr.,  Hull,  Que.;  William 
Latta,  checker.  Dominion  Bridge  Co..  Lachine  Que.; 
William  Cooper  Lumbers,  (S.P.S.  Univ.  of  Tor.),  asst. 
engr.,  Barber,  Wynne-Roberts  &  Seymour,  Toronto,  Ont.; 
William  Alton  MacLachlan,  B.A.Sc.  (Univ.  of  Tor.), 
chief  dftsman..  Highways  Dfting.  Dept.,  Toronto,  Ont.; 
Irvine  Meredith  Marshall,  B.Sc.  (Queen's  Univ.),  engr.. 
Iron  Mountain  Mining  Co.,  Iron  Mountain,  Miss.; 
John  Lawrence  Tassie  Martin,  B.Sc.  (M.E.),  (McGill 
Univ.),  asst.  engr.,  Shawinigan  Engineering  Co.,  Montreal, 
Que.;  Louis  Edwin  McCoy,  B.S.  in  E.E.  (Univ.  of  Oregon), 
engr.  dftsman.,  Shawinigan  Engineering  Co.,  Montreal, 
Que.;  James  Alexander  McCrory.  B.S.  (Penna.  State 
College),  office  engr.,  Shawinigan  Engineering  Co., 
Montreal,  Que.  ;  Cecil  Burdette  McDougald,  res.engr..  N.S. 
Wood  Pulp  &  Paper  Co..  Ltd..  Caledonia,  N.  S.;  Thomas 
McGuinness.  asst.  supt.,  City  of  Regina  Street  Railway 
Dept.,  Regina,  Sask.;  Colin  Campbell  McLennan,  iR.  M. 
C.  Kingston),  hydrometric  engr.  , H.E.P.C.  of  Ontario. 
Toronto.  Ont.;  Eben  Carlyle  Miller,  engr.  in  charge  of 
Toronto  office.  T.  Pringle  &  Sons.  Engrs..  Toronto,  Ont.  ; 
James  Thomas  Mogan.  B.A.Sc.  (Univ.  of  Tor.)  field 
engr.  in  charge  of  constn.,  Russel  &.  Roddick,  Marine 
Contractors.  Toronto  Harbor  Improvements,  Toronto, 
Ont.  ;  Thomas  Albert  Sprake  Munford,  instr'man.,  C.  P.  R. 
Toronto,  Ont.;  Brete  Cassins  Nowlan,  B.Sc.  (E.E.), 
(Iowa  State  College),  asst.  telephone  sales  mgr..  Northern 
Electric  Co.  Ltd.,  Montreal,  Que.;  Reginald  I.  Olmsted, 
res.  supt.,  engr'g  branch,  D.S.C.R.,  Calgary,  Alta.; 
Gurdon  Hoard  Osborne,  B.S.  (Mich.  Agric.  College), 
mgr.  of  sales  engr'g..  The  Canadian  Sirocco  Co  Ltd., 
Montreal,  Que.;  Alexander  Ernest  Patterson,  B.Sc. 
(McGill  Univ.),  in  charge  of  mtce..  structures  and  bldgs., 
M.  &  S.  C.  Rly.,  Longueuil,  Que.;  Frederick  Robert 
Phillips,  (Hons.  Diploma),  City  &  Guilds  Inst., 
London,  chief  engr.  for  L.  E.  Dowling.  constm.  engr., 
Toronto.  Ont.;  Ernest  Pickles,   mech.   engr.,    hydraulic 
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dept.,  H.E.P.C.  of  Ontario.Toronto,  Ont.;  Thomas  Henry 
Porter,  city  engr.,  Portage  la  Prairie,  Man.;  Herbert 
Raine,  (S.  P.  S.  Univ.  of  Tor.),  engr.,Peckover's  Ltd., 
Toronto,  Ont.  ;  Charles  Raley,  office  engr.,D.N.R.,  C.P.R., 
Lethbridge,  Alta.;  Gilbert  Rayner,  (Liverpool  Coll.), 
Grimsby,  Ont.;  Alexander  Roberts,  Jr.,  designer 
&  dftsman.,  Wm.  Hamilton  Co.  Ltd.,  Peterborough, 
Ont.;  Tom  Robertson,  in  charge  of  work,  struct'l 
engr'g  dept.,  Dominion  Bridge  Co.,  Toronto,  Ont.; 
George  Gates  Robinson,  C.E.  (Cornell  Univ.),  sales 
engr.,  Jno.  E.  Russell  Co.,  and  engr..  Independent 
Coffcrete  Pipe  Co.,  Ltd.,  Toronto,  Ont.;  John  Robert 
Rostron,  asst.  engr.  on  special  works  to  H.  A.  Brazier, 
city  engr.,  London,  Ont.;  George  Graham  Routledge, 
supt.  of  Water  District  Section  of  Works  Dept.,  City  of 
Toronto,;  Frederick  George  Rutley,  B.A.Sc.  (Univ.  of 
Tor.),  res.  engr..  The  Foundation  Co.,  Ltd.,  Fairville, 
N.  B.;  Albert  St.  Lawrence  Sandall,  (N.  S.  Tech.  Coll.), 
engr'g  inspection  at  Northern  Electric  Co.,  Montreal, 
Que.  ;  Charles  James  Lacy  Sanderson,  in  charge  of  constrn. 
of  bridges  under  W.  H.  Tye,  asst.  engr.,  C.  P.  R.,  Acme, 
Alta.;  John  William  Sanger,  supt..  Power  House,  City 
Light  &  Power  Dept.,  Winnipeg;  Beresford  Henry  Segre, 
B.A.Sc.  (Univ.  of  Tor.),  D.L.S.,  Chief  of  party,  Dom.  Land 
Surveys,  Toronto,  Ont.;  Frederick  Robert  Shenstone, 
B.E.  (Univ.  of  Ireland),  Bamfîeld,  B.C.;  Edward  William 
Skinner,  (Queen's  Univ.),  asst.,  dept.' of  drawing.  Faculty 
of  Applied  Science,  Queen's  Univ.,  Kingston,;  John 
Alfred  Spreckley,  Water  Administration  Engr.,  Dept. 
of  the  Interior,  Calgary,  Alta.  ;  John  Stephenson,  designer 
N.S.  steel  &  Coal  Co.,  Sydney  Mines,  N.S.;  John 
Robertson  Stewart,  town  engr.,  Reufrew,  Ont.;  Charles 
Henry  Taggart,  D.L.S.,  in  charge  of  parties  making 
special  surveys  etc.,  under  Surveyor  General,  Kamloops, 
B.  C;  George  Harry  Thompson,  B.Sc.  (E.E.),  (McGill 
Univ.),  sales  engr.,  Canadian  Westinghouse  Co.,  Calgary, 
Alta.;  George  Alexander  Tobias,  B.Sc.  (Honours),  (Queen's 
Univ.),  design  of  temporary  structures  and  constn.  of 
plant  equipment,  H.E.P.C.  of  Ontario,  Niagara  Falls, 
Ont.;  Ernest  Henry  Tredcroft,  acting  divn.  engr.,  Dom. 
Water  Power  Branch,  Dept.  of  the  Interior,  Kamloops, 
B.  C;  Alfred  Trott,  Levy  Electric  Co.,  Winnipeg,  Man.; 
Melville  Ralph  Walton,  B.S.  (George  Washington  Univ.) 
engr.,  Russell  Constrn.  Ltd.,  Toronto,  Ont.;  George  Per- 
cival  Wilbur,  chief  dftsman..  Dominion  Bridge  Co., 
Toronto  Co.;  Arthur  Edward  Woollam,  squad  boss, 
engr'g  dept.,  Riordon  Co.  Ltd.,  Mattawa,  Ont.;  Percy 
Frederick  Yarwood,  (Univ.  of  Alberta),  Edmonton,  Alta. 

Associate 

Ernest  Edward  Poole,  près,  and  mgr.,  Poole  Constrn. 
Co.  Ltd.,  Regina,  Sask.; 

Juniors 
James  Stewart  Arbuckle,  B.Sc.  (E.E.),  (McGill 
Univ.),  Pictou,  N.S.;  Joseph  Arthur  Bigras,  (Ecole  Poly., 
Laval),  engr'g  work  for  J.  Duchastel,  City  Hall,  Outre- 
mont,  Montreal,  Que.;  Louis  Cailloux,  gen.  mech.  engr'g 
for  A.  Lamontagne,  C.E.,  Montreal,  Que.;  Joseph  E. 
Carmichael,  chief  asst.  to  H.  W.  Patterson,  Windsor,  Ont.; 
Joseph  Paul  Chapleau,  C.E.  (Ecole  Poly.  Laval),  engr'g 
staff.  Price  Bros.  Co.  Ltd.,  Chutes  aux  Galets,  Que.; 
Norman  Melville  Cooke,  B.Sc.  (Queen's  Univ.),  Kingston, 
Ont.;  Harold  Franklin  Coon,  B.A.Sc.  (Univ.  of  Tor.), 
road  engr'g.,  Barrett  Mfg.  Co.  Ltd.,  Toronto,  Ont.; 
Edward  Mansel  Carey  Goodwin,  (Univ.  of  Tor.),  instr'man 


Riordon  Co.  Ltd.,  Temiskaming,  Que.;  Charles  Duncan 
Grigg,  instr'man.,  with  H.  W.  Patterson,  Windsor,  Ont.; 
William  Sidney  Kidd,  B.A.Sc.  (Honours),  (Univ.  of 
Tor.)  dftsman  &  designer,  Riordon  Co.  Ltd., 
Mattawa,  Ont.;  Arthur  Rolland  Lee,  instr'man,  hydro- 
graphic  survey,  Dept.  of  the  Naval  Service,  Ottawa; 
Frederick  Gerald  MacLellan,  transitman,  divn.  engr's 
office,  C.N.R.,  Moncton,  N.B.;  John  Alphonse  Marck, 
civil  engr..  Steel  Co.  of  Canada,  Hamilton,  Ont.;  Frede- 
rick Leonard  Mayes,  (Univ.  of  N.B.),  gen.  constrn.  & 
surveying  with  G.  G.  Murdoch,  St.  John,  N.B.;  William 
John  Miller,  hydro,  recorder,  hydrographie  survey, 
Ottawa,  Ont.;  Victor  Leo  Mueller,  checking  &  designing 
struct'l  work.  Dominion  Bridge  Co.,  Toronto,  Ont.; 
Ralph  Lee  A.  Strathy,  B.Sc.  (E.E.),  (McGill  Univ.)  ,testing 
dept.,  C.G.E.Co.,  Peterborough,  Ont.;  Trevor  Creighton 
Thompson,  B.Sc.  (McGill  Univ.),  Montreal,  Que.;  Alfred 
Claud  Turtle,  electr'l  engr.,  G.T.P.Ry.,  Winnipeg  Man.; 
William  E.  Walsh,  Jr.,  chief  dftsman,  R.  McDougall  Co. 
Ltd.,  Gait,  Ont.;  William  Smith  Wilson,  tech.  engr.. 
Dominion  Iron  &  Steel  Co.,  Sydney,  N.S.; 

Transferred  from  the  class  of  Associate 
Member  to  that  of  Member 

Alexander  Lorraine  Carruthers,  (Univ.  of  Tor.), 
dist.  engr.,  D.P.W.  Prov.  of  B.C.,  Prince  Rupert,  B.C.; 
Hamilton  Talbot  Crosbie,  town  engr.,  Yorkton,  Sask.; 
Eben  Nasmith  Harvie,  chief  engr.,  Cambridge  Coprolite 
Workings,  Tnmipington,  Cambridge,  England;  LLewellyn 
C.  Jacobs,  B.A.  (Univ.  of  Man.),  gen  supt.  of  constn.,The 
Foundation  Co.,  Ltd.,  Montreal,  Que.;  Joseph  Baerman 
Strauss,  C.E.  (Univ.  of  Cincinnati),  President  and  chief 
engr.,  Strauss  Bascule  Bridge  Co.  and  Strauss  Yielding 
Barrier  Co.,  Chicago,  111.;  William  Grant  Tyrrell,  (R.  M. 
C.  Kingston),  Lt.  Col.,  Royal  Engineers,  Fermoy,  Ireland. 

Transferred  from  the  class  of  Junior  to 
that  of  Associate  Member 
Clinton  Lowell  Dodge,  B.Sc.  (Colo.  State  College), 
res.  engr.,  Lethbridge  Northern  Irrigation  District, 
Lethbridge,  Alta.;  George  Vibert  Douglas,  B.Sc.  (McGill 
Univ.),  Westmount,  Que.;  Cecil  Herbert  Gunn,  (Univ. 
of  Man.),  field  engr.,  Manitoba  Power  Commission, 
Winnipeg;  Leopold  Laferme,  asst.  engr.,  G.T.R.  Valuation, 
Montreal,  Que.;  Harry  W.  Patterson,  private  practice 
and  engr.  for  Walkerville  &  Ford  City,  Windsor,  Ont.; 
Charles  George  Read,  (London  Univ.),  res.  engr.  on  design 
&  constrn.,  Prov.  Highways  Board  of  Nova  Scotia, 
Halifax,  N.S. 

Transferred  from  the  class  of  Student  to 
that  of  Associate  Member 
Charles  Stanley  Boyd,  B.Sc.  (Queen's  Univ.),  dfting 
office,  Canadian  Des  Moines  Steel  Co.,  Chatham,  Ont.; 
Garnet  Rankin,  B.A.Sc.  (honours),  (Univ.  of  Tor.), 
engr.,  city  architect's  office,  Toronto,  Ont.;  Roy  Cecil 
Ward,  B.A.Sc.  (Univ.  of  Tor.),  estimating  &  designing, 
Toronto  Iron  Works,   Toronto,   Ont.; 

Transferred  from  the  class  of  Student 
to  that  of  Junior 

Jules  Comeau,  C.E.  (Laval  Univ.),  asst.engr.,  Public 
Works  &  Labor,  Bridge  Branch,  Quebec  Govt.,  Montreal, 
Que.;  Frank  Melbourne  Mooney,  Jr.,  B.Sc.  (Mining), 
(McGill  Univ.),  timber  tester.  Forest  Products  Laborator- 
ies, Montreal,  Que. 
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CORRESPONDENCE 


::a 


St.  Lawrence  Navigation  and  Power 
Investigation 

Ottawa,  Ont. 
lùlitor.  Journal, — 
Dear  Sir; 

In  the  matter  of  the  St.  Lawrence  Navigation  and 
Power  Investigation,  tlie  International  Joint  Commission 
has  decided  that  all  interested  parties  are  to  be  given 
thirty  days  from  August  20th  for  the  purpose  of  study- 
ing the  report  and  plans  of  the  engineers  appointed  by 
the  two  governments,  and  ten  days  additional  to  submit 
in  writing  to  the  Commission  any  comments  they  may 
wish  to  make  upon  the  plans  of  the  Engineering 
Board, or  any  suggestions  they  may  desire  to  offer  as 
to  alternative  plans.  Copies  of  the  report  and  plans  of 
the  engineers  may  be  consulted  in  the  offices  of  the 
Commission  at  Ottawa  and  Washington  and  also  in  the 
I'nited  States  Lakes  Survey  Office  at  Detroit. 

Yours  very  truly, 

Lawrence  J.  Burpee,  M.E.I.C,  Secretary. 

Ottawa,  August  20th,  192L 

Dominion  Government  and  Technical 
Education 

August  23,  1921 
Editor,  Journal: — 
Dear  Sir: 

In  reply  to  your  request  for  a  statement  with  refer- 
ence to  my  resignation  as  Director  of  Technical  Educ- 
ation, I  submit  the  following: — 

The  conditions  which  gave  rise  to  the  resignation 
are,  (1)  The  remuneration  is  not  commensurate  with 
the  duties  and  responsibilities  of  the  position,  and  (2) 
considerable  difference  of  opinion  has  arisen  between 
the  government  and  the  WTiter  with  respect  to  the  pol- 
icies to  be  followed  in  "promoting"  technical  education 
in  Canada. 

With  regard  to  remuneration,  attention  is  drawn 
to  the  fact  that  the  salary  at  present  paid  is  lower  than 
that  paid  to  several  of  the  provincial  directors  of  tech- 
nical education,  the  difference  amounting  in  one  case 
to  $1800.  The  status  of  the  position  is  thus  fixed  at 
a  lower  level  than  that  of  the  provincial  officials  referred 
to,  yet  the  federal  director —  if  he  is  to  function  as  such, — 
must  confer  and  co-operate  with,  and  if  he  is  to  "promote" 
technical  education  he  must  be  qualified  to  give  suggest- 
ions and  advice  to  the  officials  referred  to.  If  the  federal 
government  does  not  give  due  recognition  to  its  own 
official,  it  can  scarcely  be  expected  that  the  provincial 
governments  will  look  upon  the  federal  official  as  being 
capable  of  giving  advice  to  their  own  officials. 
In  his  dealings  with  the  provinces  the  federal  director 
is  thus  forced  to  work  under  a  handicap,  quite  apart 
from  the  question  of  personal  remuneration. 


Certain  details  in  connection  with  the  above  may 
be  of  interest  to  the  public.  When  the  writer  was  ap- 
pointed to  the  position  in  November  1919,  no  mention 
was  made  of  salary  schedule.  Shortly  afterwards, 
however,  he  learned  that  a  schedule  had  been  fixed, 
and  much  to  his  surprise— the  minimum  of  the  schedule 
was  lower  than  the  initial  salary  paid.  This  was  taken 
to  indicate  that  there  was  some  doubt  as  to  what  the 
salary  should  be.  When  sufficient  information  was 
obtained  to  establish  the  market  value  of  a  man  capable 
of  filling  the  post,  an  appeal  was  made  to  the  Civil  Service 
Commission.  The  case  was  considered  by  the  Board  of 
Hearing.  Information  was  submitted  showing  the  sal- 
aries paid  to  provincial  directors  of  technical  education. 
It  was  pointed  out  that  if  the  federal  director  was  to  co- 
operate with,  and  give  suggestions  and  advice  to  provin- 
cial officers  he  should  be  placed  at  least  on  an  equal  basis 
with  respect  to  salary,  so  that  he  would  not  be  handicap- 
ped in  his  work.  It  was  also  pointed  out  that  the  federal 
government  could  not  retain  for  any  length  of  time  the 
services  of  a  competent  man  at  a  salary  much 
lower  than  that  which  he  could  command  in  the  provin- 
cial field.  In  this  connection  the  Board  were  informed 
that  the  writer  had  several  opportunities  to  take  up 
provincial  work  at  a  higher  salary.  Yet,  after  con- 
sidering the  case  very  fully,  the  Board  "is  of  the  opinion 
that  the  salary  at  present  attached  to  the  position,  namely 
$3900  to  $4800,  is  comparable  with  the  compensation 
attached  to  other  highly  technical  positions  in  the  ser- 
vice, and  should  therefore  stand."  In  making  this 
recommendation  the  Board  no  doubt  did  what  to  them 
appeared  fair  and  in  the  best  interests  of  the  service. 
The  writer  therefore  has  no  personal  fault  to  find  with 
the  Board  nor  with  the  Commission  in  their  acceptance 
of  the  recommendation.  Decided  objection,  however, 
is  taken  to  the  system  which  enables  the  Commission 
to  reach  such  a  decision.  Referring  to  the  recommenda- 
tion of  the  Board  it  is  noted  that  the  opinion  as  to  the 
adequacy  of  the  salary  was  reached  by  making  comparison 
with  other  "highly  technical  positions".  As  far  as  the 
writer  is  aware  there  is  no  other  position  in  the  civil 
service  which  is  to  any  extent  similar  to  the  one  in  question. 
But  there  are  several  others  with  similar  official  design- 
ation, i.e.,  there  are  several  "directors".  And  so  the 
button  is  pressed,  the  crank  is  turned  and  the  decision 
rolls  out  as  to  the  salary  the  Director  of  Technical  Educ- 
ation should  receive.  Duties  and  responsibilities  are 
of  no  account.  It  would  be  as  reasonable  for  a  horseman 
to  fix  the  value  of  one  class  of  thoroughbred  horses  on 
the  basis  of  the  selling  price  of  other  classes  of  thorough- 
breds. 

In  attacking  the  system  of  the  C.S.C.  the  writer  is 
well  aware  that  it  is  not  all  of  their  own'  making. 
A  part  of  this  system  has  been  forced  on  them  by  the 
government  and  a  part  is  traditional.  The  combined 
result  appears  to  be  that  the  Commission  have  became 
entangled  in  the  system  like  a  fly  in  a  spider's  web,  and 
like  the  fly  they  will  probably  die  trying  to  extricate 
themselves.  Recent  events  clearly  indicate  that  this 
organization  will  fail  to  function  on  account  of  internal 
difficulties  before  it  will  collapse  under  attacks  from 
without.  The  situation  inside  may  be  well  imderstood 
by  anyone  who  has  been  lost  in  a  London  fog. 
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With  reference  to  the  question  of  government  policy 
relating  to  the  promotion  of  technical  education,  the  writer 
does  not  wish  to  make  any  detailed  public  statement  at 
the  present  time.  The  government  are  responsible  to 
the  people  and  obviously  must  fix  the  policy  for  which 
they  alone  are  responsible.  On  the  other  hand  when 
a  goverrmient  official  whose  duties  are  "highly  technical" 
finds  that  his  opinions  regarding  policy  and  methods  are  at 
considerable  variance  with  those  policies  which  he  has 
to  carry  out,  his  usefulness  is  considerably  impaired. 
If  such  conditions  are  likely  to  continue  his  obvious  course 
is  to  resign. 

In  conclusion  it  may  be  stated  that  personal  rela- 
tions with  the  Minister  and  all  the  officials  of  the  Depart- 
ment of  Labour  have  been  very  cordial  and  harmonious, 
and  it  is  with  deep  regret  that  connections  with  the 
department  are  severed.  Above  all  the  writer  regrets 
that  he  will  have  no  further  voice  in  shaping  this  great 
educational  movement  which  is  now  well  under  way, 
and  which  in  his  opinion  is  the  most  important  and  far- 
reaching  problem  confronting  the  people  of  •  Canada 
to-day. 

The  above  statement  has  been  prompted  entirely 
by  the  interest  which  the  writer,  as  a  citizen,  has  in  the 
promotion  of  vocational  education  'from  a  national 
viewpoint. 

Yours  truly. 


L.  W.  Gill,  M.E.I.C. 


EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


J 
I 

i 
i 
j 
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PERSONALS 


J.  A.  Bemier,  A.M.E.I.C,  has  been  appointed  city 
engineer  of  the  Corporation  of  Shawinigan  Falls. 


Capt.  H.  S.  Cameron,  A.M.E.I.C,  is  now  with  the 
Good  Roads  Board,  Manitoba,  resident  at  Morris,  Man. 


Capt.  W.  A  Ervine-Grim,  M.E.I.C.  is  returning  to 
Canada  from  Mazatlan,  Mexico,  and  expects  to  take 
up  residence  in  Vancouver,  B.C. 


G.  B.  Anderson,  M.E.I.C,  has  been  transferred  by 
the  Department  of  Public  Works  from  Ottawa  to  Sault 
Ste.  Marie,  Ont. 


Capt.  CK.  Brown,  M.C,  A.M.E.I.C,  late  of  Winni- 
peg is  now  with  the  Provincial  Department  of  Public 
Highways,  Regina,  Alta. 


Capt.  E.  V.  Deveral,  M.C,  A.M.E.I.C,  has  accepted 
an  appointment  on  the  staff  of  Messrs.  Barber,  Wynne- 
Roberts,  and  Seymour,  consulting  engineers,  Toronto. 


Situations  Vacant 

Professor  of  Electrical  Engineering 

Professor  of  Electrical  Engineering  in  College  in 
Eastern  Canada,  duties  to  commence  October  1st,  1921, 
Box  203. 

Situations  Wanted 

Student  Member 

Graduate  civil  engineer  available  for  engagement 
with  engineer  or  contractor.  Six  years  experience  in 
general  construction  work  inside  or  outside.  Best  re- 
ferences.   Box  82-P. 

Civil  Engineer 

Student  member,  desires  work  in  engineering  line. 
Two  years  McGill  University  (Science),  one  year  general 
transit  work  and  drafting.    Can  commence  work  at  once. 
References    and    further    particulars    on    request. 
Box  83-P. 


P.  E.  Doncaster,  M.E.I.C,  has  been  transferred  by 
the  Department  of  Public  Works  from  New  West- 
minster, B.C.  to  Nelson,  B.C. 


C  E.  Hogarth,  A.M.E.I.C,  is  at  present  sales  engineer 
with  th;  Refinite  Company  of  Canada,  covering  the 
Eastern  territory. 


H.  J.  DeSavigny,  A.M.E.I.C,  has  baen  transferred 
by  the  Department  of  Highways  from  Weybum,  Sask., 
to  Swift  Current.  Sask. 


L.  J.  M.  Howard,  A.M.E.I.C,  has  been  appointed 
general  manager  of  the  Benjamin  Wheel  Company, 
Limited,  Yarker,  Ont. 
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A.  MalUxh  S.K.I.C.,  is  now  omployod  in  the  drau^hl- 
inK  force  of  the  Canadian  Pacific  I^ailway  at  Windsor 
St.   station,   Montreal. 

John  P.  Watson,  A.M.E.I.C.,  has  left  the  Wayaga- 
mack  Pulp  and  Paper  Company,  and  is  now  cnRaged  with 
the  Motive  Department  of  the  Canadian  Pacific  Railway 

Montreal. 

* 

John  S.  Bates,  A.M.E.I.C.,  formerly  chemical  engin- 
eer. Price  Bros.,  Kcnogami,  Que.,  is  now  with  the  Bathurst 
Company,  Bathurst.  N.B.,  employed  in  connection  with 
the  pulp  mills  of  the  company. 


F.  X.  Amoss  A.M. E. I.e.,  until  recently  division 
eng'r.,  E.N.R.,  Fort  Williams,  Ont.  is  now  with  the 
Dominion  Equipment  and  Supply  Co.  Limited,  Winnipeg, 
Manitoba. 

D.  O.  Lewis,  M.E.LC,  has  been  appointed  a  director 
of  the  Engineering  Corporation  Ltd.,  Rogers  Building, 
Vancouver,  B.C.,  engineers  and  contractors  for  plant 
systems  and  equipment. 

* 

G.  A.  Bennet,  Jr.E.LC,  who  was  appointed  by  the 
John  S.  Metcalf  Company  as  engineer  on  the  reconstruc- 
tion of  the  ten  million  bushel  elevator  forty  per  cent 
destroyed  by  a  grain  dust  explosion  last  March  is  now 
resident  in  Chicago  and  actively  engaged  in  connection 
with  the  erection  of  the  new  elevator. 


G.  C.  Piché,  A.M.E.I.C,  chief  forest  engineer 
of  the  Province  of  Quebec,  addressed  the  Rotary 
Club  of  Quebec  on  August  fourteenth  on  the  subject 
of  forestrjf  and  its  aims.  Mr.  Piché  emphasized  the 
necessity  for  all  citizens,  as  well  as  for  the  Government, 
to  take  steps  to  safeguard  the  forests  in  every  possible 
way. 


J.  M.  Hector  Cimon,  .X.M.fî.I.C,  recently  appointed 
Secretary  Treasurer  of  the  (^elxx:  Branch,  was  bom 
in  April  189:i  at  Rivière  du  I^jup.  He  was  educated 
at  Commercial  Academy,  Quebec  Seminary,  Laval  Uni- 


J.  M.  HECTOR  CIMON,  A.M.E.I.C. 

versity  of  Quebec  and  Ecole  Polytechnique  of  Montreal, 
taking  the  following  degrees,  B.A.  Laval,  B.A.Sc.  and 
C.E.  Mr.  Cimon's  engineering  experience  has  been  since 
his  graduation  with  Price  Brothers  and  Company  Limited, 
for  which  company  Mr.  Cimon  is  office  engineer. 


a—» 

I 
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A.  E.  Doucet,  M.E.LC,  director  of  public  works, 
City  of  Montreal,  recommended  to  the  Administrative 
Commission  the  acceptance  of  the  tender  of  the  Atlas 
Construction  Company  for  the  new  electric  pump  station 
at  Point  St.  Charles.  The  contract  was  awarded  to  the 
Atlas  Construction  Company  for  $498,800.  C.  M. 
Morssen,  M.E.LC,  is  president,  and  S.  W.  Dawes, 
M.E.LC,  vice-president  and  manager  of  the  Atlas 
Construction  Company 

* 

Major-General  G.  B.  Hughes,  C.B.,  C.M.G.,  D.S.O.. 
F.R.G.S.,  M.E.LC.  will  have  the  sjonpathy  of  his  fellow 
members  in  the  death  of  his  father.  Sir  Sam  Hughes, 
which  occurred  at  his  home  at  Lindsay  on  August  twenty- 
fourth.  Major-General  Hughes  was  called  to  Canada 
last  winter  on  accoimt  of  his  father's  condition  but  was 
in  England  at  the  time  of  his  father's  death,  having 
been  notified  by  cable  a  day  or  two  previously  that  the 
end  was  near. 


Moncton  Branch 

M.  J.  Murphy,  A.M.E.I.C,  Secretary-Treasurer 

W.  A.  Duff,  M.E.LC,  engineer  of  standards,  Can- 
adian National  Railways,  Toronto,  and  past  Chairman 
of  Moncton  Branch,  was  a  recent  visitor  to  Moncton, 
and  was  warmly  welcomed  by  his  many  friends,  here. 

C  B.  Brown,  M.E.LC,  engineering  assistant, 
Canadian  National  Railways,  Toronto,  was  also  a  recent 
visitor  to  Moncton,  and  his  many  friends  were  delighted 
to  see  him  looking  so  well  after  his  recent  illness. 

An  extension  of  the  yard  is  being  made  along  the 
St.  John  subdivision  from  the  West  end  of  the  present 
yard  to  what  is  locally  known  as  the  Salisbury  Road 
Crossing,  mile  1.8.  The  main  line  is  being  diverted  from 
its  old  position  to  the  North  side  of  the  yard,  almost 
parallel  to  the  Salisbury  Road.    The  yard  and  engine 
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facilities  will  all  be  located  on  the  South  side  of  the  new 
main  line  and  between  that  and  the  Petitcodiac  River. 
It  is  proposed  this  year  to  lay  about  five  miles'  of  new 
track  in  the  yard  and  the  layout  is  such  that  additions 
may  be  made  as  conditions  require  same.  This  work 
involves  a  large  amount  of  grading, — part  of  which  was 
done  last  year, — and  on  which  a  steam  shovel  outfit 
will  be  engaged,  practically,  during  the  whole  of  the  pres- 
ent summer  season. 

The  buildings  to  be  constructed  consist  of:  a  40- 
stall  enginehouse — 33  stalls  of  which  are  100  ft.  long  and 
7  stalls  120  ft.  long,  the  latter  of  which  are  equipped 
with  drop  pits  for  changing  wheels,  and  other  appliances 
for  making  heavy  running  repairs  to  locomotives,  a 
machine  shop  85'  x  50'  located  back  of  the  long  stalls 
in  the  enginehouse,  a  power-house  80'  x  45'  which 
contains  boilers,  air  compressor,  and  one  of  the  fans  for 
heating  the  roundhouse,  stores  and  office  building 
100'  X  30'  ;  this  building  contains  office  for  locomotive 
and  machine  shop  staff;  lockers,  washroom,  etc.  for  en- 
ginemen,  and  stores  for  shop  and  locomotive  supplies, 
two  double  track  deep  ash  pits,  steel  water  tank, 
150,000  gallons  capacity  with  complete  system  of  stand- 
pipes,  etc.,  mechanical  coaling  plant  with  storage  capaci- 
ty for  350  tons  of  coal. 

All  buildings,  with  the  exception  of  the  water  tank 
and  coaling  plant  have  brick  walls  and  wooden  frames 
on  concrete  foundations,  the  roofs  to  be  of  tar  and  gravel 
or  other  asphalt  roofing.  A  mechanical  hot  air  heating 
system  is  being  installed  in  the  power-house,  engine- 
house,  and  machine  shop.  All  buildings  will  be  equipped 
in  a  thoroughly  up  to  date  manner  for  the  efficient  hand- 
ling of  locomotives. 

The  work  of  construction  was  commenced  in  May  and 
it  is  expected  the  buildings  will  be  occupied  during  the 
coming  winter. 

The  design  and  construction  of  the  buildings  is  being 
carried  on  under  the  supervision  of  A.  F.  Stewart  M.E.I.C., 
chief  engineer  Can.  Nat.  Rys.,  H.  J.  Crudge,  A.M.E.I.C., 
assistant  engineer  of  buildings.  Can.  Nat.  Rys.  and  R.  G. 
Gage,  M.E.I.C.,  signal  and  electrical  engineer,  Can.  Nat. 
Rys.  have  had  charge  of  the  design  of  the  buildings  and 
mechanical  equipment,  respectively.  The  work  in  the 
field  is  under  the  direct  supervision  of  S.  B.  Wass, 
A.M.E.I.C.,  construction  engineer.  Can.  Nat.  Rvs. 
with  H.  L.  Currie,  A.M.E.I.C,  and  E.  R.  Evans, 
A.M.E.I.C.,  assistant  engineer,  Can.  Nat.  Rys.  in  charge 
of  the  buildings  and  grading  work  respectively. 


St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C,  Secretary-treasurer 

The  St.  John  Branch  lost  an  Honorary  Member 
in  the  death  on  July  30th,  of  Senator  James  Domville, 
at  Rothesay,  N.B.  at  the  age  of  79. 

The  Honorable  James  Domville,  F.R.C.I.,  F.R.G.S., 
honorary  colonel  of  the  8th.  Princess  Louise  -Hussars 
and  a  member  of  the  Canadian  Senate  for  eighteen 
years  was  born  in  Belize,  Honduras,  in  1842,the  son 


of  the  late  Lt.  Gen.  James  W.  Domville  of  the  Royal 
Artillery.  He  was  educated  in  England  and  came  to 
Canada  in  1860,  where  he  later  engaged  in  the  man- 
ufacture of  iron  and  steel  products.  He  was  interested 
in  the  gold  mining  of  the  Yukon  and  in  later  years 
was  a  pioneer  in  promoting  the  development  of  the 
oil  shales  in  Albert  County,  New  Brunswick,  and  lived 
to  see  some  of  his  dreams  bear  fruit. 

Col.  Domville  has  always  taken  an  active  interest 
in  military  affairs,  and  by  his  enthusiasm  had  developed 
cavalry  training  to  high  standard  in  the  Maritime  Prov- 
inces. He  early  became  interested  in  politics  being 
elected  to  the  House  of  Commons  in  1873  and  later  in 
1896.     He  was  called  to  the  Senate  in  1903. 

Senator  Domville  was  elected  an  Honorary  Member 
of  the  St.  John  Branch  of  The  Engineering)  Institute  in 
Sept.  1919.  He  has  always  taken  a  deep  interest  in 
the  activities  of  the  Branch  and  the  advance  of  the 
profession  generally. 

Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.,  Secretary-Treasurer. 
Floyd  K.  Beach,  A.M.E.I.C.  Branch  News  Editor. 

Western  Canada  Irrigation  Association  Meeting 

The  Western  Canada  Irrigation  Association  held 
their  annual  meeting  at  Vernon,  B.C.  July  27  to  30,  and 
it  was  well  attended  by  irrigators  and  by  engineers 
and  administrators  of  various  irrigation  projects  in 
the  locality  as  well  as  by  a  number  from  the  prairie 
provinces.  Among  the  membership  of  The  Institute 
from  outside  British  Columbia  were,  —  E.  F.  Drake, 
Associate.  E.I.C.,  director  of  reclamation;  J.  S.  Tempest, 
M.E.I.C.,  chief  drainage  engineer.  Reclamation  Service; 
H.  S.  Carpenter,  A.M.E.I.C.,  deputy  minister  of  public 
works,  Saskatchewan;  L.  C.  Charlesworth,  M.E.I.C., 
president  Irrigation  Council,  Alberta;  G.  N.  Houston, 
M.E.I.C.,  secretary  Irrigation  Council,  Alberta;  A.  S.  Daw- 
son, M.E.I.C.,  chief  engineer,  C.P.R.  Dept.  of  Natural 
Resources;  Arthur  L.  Ford,  M.E.I.C.,  district  chief 
engineer,  Dominion  Water  Power  Branch,  Calgary  ;  Victor 
Meek,  A.M.E.I.C,  acting  commissioner  of  irrigation; 
W.  H.  Snelson,  A.M.E.I.C,  Brooks,  Alberta;  R.  S. 
Stockton,  M.E.I.C,  Strathmore,  Alberta;  H.  W.  Meech, 
A.M.E.I.C,  Lethbridge,  Alberta. 

The  meeting  was  an  unqualified  success  from  every 
standpoint.  A  very  well  balanced  programme  included 
discussion  of  the  problems  of  the  individual  irrigator  in 
handling  water  and  producing  crops,  as  well  as  the  larger 
engineering  problems  of  handling  and  distributing  water 
in  large  quantities. 

A  very  interesting  paper  was  presented  by  A.  S. 
Dawson,  M.E.I.C,  on  wood  stave  pipe  in  irrigation 
structures.  Wm.  Pearce,  M.E.I.C,  spoke  on  conserva- 
tion of  water  and  the  necessity  of  making  reservations 
for  reser\^oir  sites.  L.  C  Charlesworth,  M.E.I.C,  spoke 
on  the  progress  of  irrigation  districts  in  Alberta.  H.  S. 
Carpenter,  A.M.E.I.C,  addressed  the  gathering  on  the 
need  for  irrigation  in  Saskatchewan. 
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l''.nlerl;iiiinuiil  lor  the  visilors  w;is  most  lavishly 
provided  and  im  liuUcI  Iwo  dimu-rs  to  llic  quests,  a  dance 
at  the  Country  L'hil),  tlic  courlt'siis  of  the  Club  for  various 
pastimes,  tiig  use  of  numerous  motor  cars,  and  many 
other  social  courtesies. 

At  tile  conclusion  of  the  meetinj^  a  vote  of  thanks 
to  the  hosts  was  moved  l)y  lion.  C.  K.  Mitchell  on  lH;half 
of  the  AlixMta  ^(uests  and  it  was  seconded  by  H.  S.  Car- 
jX'nter,  A.M.I'M.C,  on  behalf  of  Saskatchewan.  The 
meeting  places  for  next  year  were,  fixed  for  Maple  Creek, 
Saskatchewan,  two  days,  followed  by  two  days  at  Brooks, 
Alberta. 

Western  Professional  Meeting 

The  Western  Professional  Meeting  of  The  Instilule 
at  Saskat(X)n  on  August  10th.  to  12th.  attracted  a  number 
of  members  from  Alberta  and  early  reports  of  the  meeting 
indicate  that  it  was  well  worth  their  lime  and  trouble  to 
go.  Among  the  South  Alberta  members  who  attended 
are  the  following: — 

Arthur  L.  Ford,  M.E.I.C,  Major  G.  H.  Whyte, 
A.M.E.I.C,  Major  P.  J.  Jennings,  M.E.I.C,  G.W.Craig, 
M.E.I.C,  B.L.  Thorne,  M.E.I.C,  A.  S.  Dawson,  M.E.I.C, 
D.  T.  Townsend,  A.M.E.I.C,  Major  H.  B.  Muckleston, 
M.E.I.C.G.  N.Houston.M.E.I.C,  Wm.Pearce,  M.E.I.C, 
S.  G.  Porter,  M.E.I.C. 

Lethbridge  Northern  Irrigation  Project 

Tenders  were  opened  for  concrete,  masonry  and 
timber  trestle  work,  main  canal.  Contract  was  let 
to  A.  G.  Creelman  and  Company  of  Calgary.  A  table 
of  unit  prices  submitted  by  this  firm  is  appended.  The 
Canada  Ingot  Iron  Company  were  successful  in  securing 
culvert  contract.  Their  bid  was  low  on  Keystone  Copper 
Steel.  During  June  154,000  yards  of  earth  was  moved 
on  the  project  which  was  a  good  showing  considering 
that  the  contract  was  only  let  during  the  early  days  of 
the  month.  During  July  650,000  yards  were  moved 
and  the  work  can  now  be  said  to  be  in  full  swing.  About 
oOO  men  and  650  teams  were  engaged  on  actual  construc- 
tion. 7  elevating  graders;  1  drag  line;  2  locomotives 
and  20  cars;  2  steam  shovels.  While  the  number  of 
teams  and  scrapers  will  not  materially  increase,  the  heavier 
equipment  will  be  considerably  augmented  during  the 
coming  month.  Some  solid  rock  has  been  encountered 
on  cut  at  the  West  end  of  Keho  Lake  Reservoir,  but 
this  is  breaking  well  on  drilling  and  blasting  and  should 
not  cause  delay  even  should  it  prove  more  extensive 
than  at  present  apparent.  There  has  been  no  actual 
shortage  of  labour  but  difficulty  occurs  in  retaining  men, 
particularly  on  scraper  work  for  any  length  of  time, 
probably  because  of  the  high  winds,  heat  and  dust. 
Wages  for  common  labour  have  averaged  $3.75  per  10 
hours  with  board  at  $1.20,  or  $60.00  per  month  with 
board.  Harvest  will  make  considerable  difference  in 
the  wage  rates  and  some  contractors  are  offering  $75.00 
per  month  with  board. 

Tenders  for  intake  and  flume  at  Old  Man  River 
will  be  called  for  during  August,  also  for  steel  work  and 
wood-pipe.  The  headworks  tenders  are  being  prepared 
and  advertised  and  will  close  on  September  17th. 


Miiterlul   Supplied 


limlK-r.  17.HM 

HiliiiK,  560  L.  Ft 

Iron,  1.600  1b» 

tfmi-nt.  4.K50bbl8.    

Koinforctment,  9H.'M()  lbs. 


Plant  and  Labour 

Machinery  erected,  19,086  lbs 

Timber  in  place,  17.3  M.. 

Piling  driven  Un.  ft 

Coffer  dam  filling.  1000  cu.  yds.  

Excavation,  8,928  cu.  yds 

Formed  Surface.  171.000  sq.  ft 

Concrete,  mass,  2.177  cu.  yds 

Concrete,  reinforced,  1.697  cu.  yds 

Reinforcement  placed,  98,340  lbs 

Filter  gravel  placed,  600  yd,-! 

Rehandling.  4.985  cu.  yds 

Refilling,  3,716  cu.  yds 

Waterproofing,  2  coat  work,  55,600  sq.  ft. 

Rip  rap.  1.200  cu.  yds 

Embankment.  5.000  cu.  yds .' . . . 

Trestles,  28.0  M 

Man-hours,  5,000 

Team-hours,  1.100 


40  (X»  M. 

40  ft. 

10  lb. 

4  ISbbI 

061b. 

œ  lb. 

60.00  M. 

.60  ft. 

40  yd. 

50  yd. 

.12  sq. 

ft. 

12.70  yd. 

14  95  yd. 

031b. 

8  00  yd. 

30  yd. 

.50  yd. 

.07  sq. 

ft. 

4  OOcu, 

yd 

40  cu. 

yd 

70  OOM. 

.45 

.80 

$134,719,95 

Eight  bidders  submitted  prices  ranging  from  the 
above  figure  up  to  approximately  $200,000. 


Air  Ministry  Competition  for  Safety  Fuel 
Tanks  for  Aircraft 

The  Air  Ministry  announces  a  competition  with 
prizes  to  the  extent  of  £2,000.  for  safety  aircraft  tanks 
which  though  seriously  damaged  will  withstand  severe 
shock  such  as  that  sustained  in  a  heavy  landing  or  crash 
without  bursting  or  leaking.  Enquiries  should  be 
addressed  to  the  Secretary  (R.D.I)  Air  Ministry-,  Kings- 
way,  London,  W.C.2,  marked  "safety  fuel  tank  compe- 
tition". 

The  tank  is  to  be  capable  of  being  fitted  within  a  space 
of  two  feet  six  inches  by  two  feet  by  two  feet  and  to 
have  a  capacity  which  must  be  within  five  per  cent  of 
thirty  gallons.  Any  shape  will  be  accepted.  All  necess- 
ary fittings  to  enable  the  tank  to  be  mounted  in  a  structure 
for  testing  purposes  must  be  furnished  by  the  competitor 
the  maximum  weight  should  not  exceed  1.7o  pounds, 
complete  with  fittings  per  gallon  capacity. 

Further  particulars  can  be  obtained  from  Headquar- 
ters of  The  Engineering  Institute  of  Canada,  176  Mansfield 
Street,  Montreal. 
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Town  Planning  Notes  and  Comments 

H.  L.  Seymour,  A.M. E.I. C. 

Note: —  In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  town  planning  interest  will  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C.,  40  Jarvis 
Street,  Toronto. 

Town  Planning  Conference,  Montreal 

It  has  been  decided  that  on  the  29th.  and  30th.  of 
September,  and  the  1st  of  October,  1921,  there  will  be 
held  in  Montreal  a  Town  Planning  Conference  under 
the  auspices  of  the  Montreal  Civic  Improvement  League 
and  the  Town  Planning  Institute  of  Canada. 

It  is  expected  that  prominent  town  planners,  not 
only  from  Canada  but  from  the  United  States,  will  be 
present.  Already  a  number  of  papers  and  exhibits  have 
been  promised  to  an  extent  that  augurs  well  for  the  success 
of  the  meeting.  Engineers  will  be  interested  in  the  pro- 
gramme which  features  the  economic  side  of  City  Planning. 

The  29th  of  September  will  probably  be  an  all 
French  day,  while  the  last  two  days  will  be  devoted  prin- 
cipally to  papers  or  discussion  in  English.  The  direct 
outcome  of  the  Conference  will  probably  be  the  formation 
of  a  Montreal  Branch  of  the  Town  Planning  Institute 
of  Canada. 

Town  Planning  Extension  Course. 
University  of  Toronto 

It  has  been  announced  that: 

Town  Planning  or  "city  siu-gery"  is  the  latest  ex- 
tension course  arranged  by  the  University  of  Toronto. 
This  course  is  offered  during  the  two  weeks,  January  9 
to  21,  1922,  and  is  expected  to  be  both  intensive  and 
comprehensive.  It  has  been  initiated  by  Prof.  Adrian 
Berrington  of  the  Department  of  Architecture,  who  is 
an  expert  as  well  as  an  enthusiast  in  the  subject  of  muni- 
cipal improvement.  Professors  J.  A.  Dale,  R.  M.  Maclver 
W.  M.  Treadgold,  and  probably  others  will  co-operate 
and  such  subjects  as  housing  and  homing,  the  model  city, 
roads,  rail  and  waterways,  civic  self-control,  vital  statistics, 
the  biology  and  the  anatomy  of  towns,  economic  aspects 


of  housing  and  town  planning,  housing  and  health,  educa- 
tion and  recreation,  maps  and  map-reading,  roads  and 
pavements,  will  be  dealt  with. 

The  lectures,  it  is  understood,  are  designed  to  appeal 
first  of  all  to  the  expert  —  the  architect,  the  surveyor, 
the  municipal  engineer,  the  landscape  gardener,  and  all 
those  who,  being  technically  equipped,  each  in  his  own 
branch,  yet  desire  more  knowledge  of  the  others'  difficul- 
ties and  points  of  view.  The  authority,  academic  or 
external,  with  which  the  lecturer  chosen  for  each  subject 
can  speak,  should  render  each  lecture  of  interest,  even 
to  those  who  can  themselves  claim  knowledge  and  ex- 
perience of  the  particular  subject  under  treatment. 

The  general  plan  of  the  course  is  the  simple  one  of 
two  lectures  every  morning,  thus  leaving  time  for  dis- 
cussion after  each  lecture;  the  afternoons,  save  for  such 
as  are  taken  up  with  visits  to  places  of  interest  in  Toronto, 
being  devoted  to  work  on  actual  problems. 

The  idea  underlying  the  plan  is  that  the  students 
will  have  as  much  in  the  way  of  particular  experience  to 
give  the  lecturers  as  these,  in  their  turn,  have  in  the  way 
of  general  ideas  to  give  the  students.  It  is  not  one  of  those 
courses  where  the  student  is  expected  to  sit  silent  and 
just  listen  to  lecture  after  lecture.  On  the  contrary,  it 
is  hoped  that  the  student  will  speak  up  for  himself  or 
herself.  The  organizers  of  the  course  definitely  ask  stu- 
dents to  bring  maps  and  plans,  whenever  these  are  to  be 
had  and  figures  and  photographs,  so  that  the  problems 
discussed  may  be  actualities.  In  this  way  it  is  possible 
that  one  or  two  solutions  of  value  may  be  reached  and  a 
little  practical  work  done. 

The  following  corporate  members  of  The  Engineering 
Institute  have  been  mentioned  as  external  authorities 
lecturing  in  the  Extension  Courses:  Noulan  Cauchon, 
A.M.E.I.C,  Ottawa.  Messrs.  E.  L.  Cousins,  A.M.E.I.C., 
A.  E.  K.  Bunnell,  A.M.E.I.C,  A.  G.  Dalzell,  M.E.I.C., 
J.  P.  Hynes,  A.M.E.I.C,  and  H.  L.  Seymour,  A.M.E.I.C, 
of  Toronto. 

These  lecturers  will  cover  the  following  subjects: 

The  Use  of  Water  Power  and  Irrigation. 
The  Toronto  Harbour  Scheme. 
The  Street  Transport  Problem. 
Subdivision  Development  and  Taxation. 
History  of  the  Survey. 
Sunlight  Planning  and  Zoning. 
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Preliminary    Notice 

of  AppMciitlonn  for  Admission  and  for  Trunsfcr 


2:ir(l  AuRUHt,  1021 

Tlio  HvliiwH  iiiiw  provide  (lint  tiio  ('ouikùI  of  tlio  InBtitutA  shall 
opprovo,  cliisoify  iiiul  elect  I'liiulidulcs  to  moiiil)ersliip  and  transfer 
from  Olio  (tnido  of  iiitMiihcrHliip  to  n  higher. 

It  is  also  piovidiMl  lliat  lliorc  Hliall  bo  issued  to  all  corporate  member 
n  Hat  of  tlio  now  nppliciiiils  for  mlniission  and  for  transfer,  containinR 
a  conoitto  Htateinonl  of  tlic  record  of  each  Mpplic:i  nt  and  the  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  tlic  eligibility  of 
each  catKlidate,  ovory  member  is  asked  to  read  carefully  the  list 
sulimitlcd  hoiewith  and  to  report  promptly  to  Secretary  any  facta 
which  may  alTcct  the  cliissitication  and  election  of  any  of  the  candidates. 
In  ciusos  where  the  professional  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation as  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledRC  facts  exist  which  are  derogatory  to  the  personal 
reputation  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


Tlie  Council  will  consider  the  applications  herein  described  in 
September,  1921. 

Fraser  S.  Kbith,  Secretary. 


DONAr.nHON-nAI.PII   WAI.LACE,  of  Toronto.  Onl        Bom  nf  Htraffor.), 
Ont  .  July  3nl.  IK8():  I-Milr  ,    I  r  S.  m«-h,  tirftln»  :  1012-H.  driaman  .  -'       '      '       r,- 
iliiry  MfK  Co.  I.l<l  :  MM.VIII  ovrrwmi  Cnn   Kniir«  :  lUZO,  ilfurniiii  .  St.. 
I.l<l  .  At  pr(!iH<iit    ijfl«m«n.,l)arl>cr.  Wyniio-KoBrrta    auil  .St-ymour.    ('  . 
1  uronto. 

Ri-fprencr»:  n.  O.  Wynnt^RobcrU,  W.  L.  Malcolm.  J.  8.  Calletly,  H.  L.  Seymour, 
!•..   V     Dpvornil,  O.    M.   Fnll» 


MIA.SKU  -.lOHN  HUGH,  ot  Sydney,  N.S.  Born  at  IIoMwcIl.  .N.8..  K.fpt  «th, 
1880;  1800-1900,  macli  an'tirc;  1000-02,  journeyman  machinlat;  1004-04.  foreman, 
mrrh  ooimlrn.;  1004-07,  (orcmiin.  rolling  mill»;  1907-10,  master  mech..  rollinx  mill»; 
1(110-18,  (uwt  incrh.  «upt  ;  1018-20,  anal.  nupt.  ot  constrn  ,  and  at  present  mech.  «upt. 
Dominiou  Iron    i  Steel  Co.,  .Sydney,  N..S. 

Hcforcnces:  H.  I^onglcy.  G.  D.  MacdouKall,  D.  H.  McDousall,  A.  W.  McMaatcr, 
II.   K.   Chamber»,  C.   M.  Odcll. 


KKI.SO— .tAMES  A.,  of  Edmonton,  Alta.  Born  at  Roalin,  Ont.,  in  1887;  Educ, 
H  Sc.  M.Sc.  (Chim.  Engr  ■([.),  Queen's  Univ.,  1909;  1908  (6  mo«.).  ehemiat  for  .Milton 
Mersey  Co.  Ltd.,  Montreal:  1909,  asst.  ehief  chemist,  Vulcan  Portland  Cement  Co., 
Ltd.;  1910,  chief  chemist.  Vulcan  Mill  Canada  Cement  Co  Ltd.,  .Montreal;  Iflll- 
13,  chemist,  Exshnw  A  Calenrj-  Mills,  same  company:  101.3-14.  manager,  Kelso  Test- 
ing Laboratories,  Calgary,  also  practice  as  consltg.  chem.cngr.;  1914,  to  date.  Director, 
Industrial  Laboratories,  tJniversity  of  Alberta,  and  Prov.  Analyst,  Prov.  of  Alberta. 
Also   consltg.    chem.   engr.,   Edmonton.   Alta. 


References:  G.  W.  Craig,  .\. 
Keith.   D.  J.   Carter. 


S.  Dawson.  R.  S.  L.  Wilson,  A.  W.  Haddow.  F.  S. 


*The  professional  requiremonta  are  aa  follows: — 

Ever>'  candidate  for  election  as  MEMBER  must  be  at  least  thirty  years  of  age, 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  ease  of  a  candidate  who  has  graduated  in  an  engineerinc  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Every  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twentv-five  years  of  age.  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council.  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  le.ist  two  years.  _ 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  bo  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option.  Railway,  Municipal.  Hydraulic, 
Mechanical,    Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  ex.aminations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography.  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.). 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
cientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
n  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


FOR  ADMISSION 

BUCKLEY— I.  W.\LTER.  of  Sydney,  N.S.  Born  at  Manchester,  England, 
July  29th,  1881;  Educ,  2  years  mech.  engr'g.,  Salford  Tech.  Institute:  1  year  mech. 
engr'g.,  RIanchester  School  of  Technology:  5  years  ap'ticeship  with  Messrs.  Galloways 
Ltd.,  Manchester.  England,  Mech.  and  Constrn.  Engr'g.  Works;  1901-03.  erection 
engr.  on  constrn.  work,  for  same  firm;  1903-05.  constrn.  engr'g.,  and  1905-07,  guarantee 
engr..  and  representative  for  the  British  Westinghouse  Co.,  on  the  Mersey  Railway 
Contract,  Birkenhead,  England;  1907-19,  night  supt.  and  at  present  supt.,  Dominion 
Iron    à   Steel    Co.,    Sydney.    N.S. 

References:  D.  H.  McDougall,  G.  D.  Macdougall,  H.  Longley.  A.  W.  McMastcr, 
D.    F.    Maclsaac.    K.    G.   Cameron. 


KENNEDY— MURRAY  DOUGLAS  ALEXANDER,  ot  Gowganda,  Ont.  Born 
at  Toronto,  Ont.,  March  3rd,  1883;  Educ,  3  years  course,  mining  engr'g..  Univ  of 
Toronto,  190S;  Summer  1904,  Goderich  &  Guelph  Ry  :  1905-06,  T  C.  Ry..  topog'r. 
part  of  time:  1908-09,  1  summer  prospecting.  1  year  asst.  surveyor.  O'Brien,  Mine. 
Cobalt,  and  3  mos.  asst.  surveyor  and  assayer,  Tretheway  Mine,  Cobalt:  1909-10, 
mgr..  Silvers  Ltd.  Mine,  Gowganda;  1911-18,  mgr  ,  Beacon  Consolidated  Mine;  1918- 
19,  surveyor  and  assayer  Beaver  Mine  Cobalt,  1919-20,  shift  boss  (underground), 
Temiskaming  Mine,  Cobalt;  1920  to  date,  mgr.,  Tretheway  Silver  Cobalt  Mine.  Ltd., 
Gowganda. 

References:  C.  H.  Mitchell,  H.  Sutcliffe,  E.  G.  Hewson,  J.  A.  Reid,  H.  G.  Kennedy. 


KIRK— DAVID  LYONS,  of  Sydney,  N.S.  Born  at  New  Jersey,  U.S.A..  March 
16  th.  1880;  Educ.  Drexel  Institute  Penn'a.;  1897-1908,  gen.  constrn.  work  and  shop 
lay-out,  Penn'a  Rid.  Co.,  New-Jeraey;  1909-11,  plant  and  gen.  constrn.  work.  DuPont 
Power  0>.,  Delaware:  1911-13,  generator  and  motor  work.  General  Electric  Co.,  New 
York;  1913-15,  plant  constrn.  work,  American  Sugar  Refinery,  Penn'a.;  1915-17.  heavy 
mach.  and  constrn.  work,  inspection  of  materials,  etc.,  Bethléem  Steel  (Jo..  Penn'a.; 
1917-19,  coke  plant  constrn.  and  gen.  machinery,  U.S.  Steel  Corpn.  Co.,  Alabama; 
1919-20,  chem.  plant  constrn.  and  mach.,  Barrett  Mfg.  Co.,  Penn'a.;  1920.  gen.  plant 
constrn.  and  mach.,  Goodyear  Tire  &  Rubber  Co.,  Ohio.;  Sept.  1920  to  date.  gen. 
dfting.  estimating  and  checking.  Dominion  Iron  &  Steel  Co.,  Sydney,  N.S. 


References:  D.  F.  Maclsaac,  K. 
McMaster. 


G.  Cameron,  R.  J.  Fisher,  H.  Longley,  A.  W. 


LINDSAY— WILLIAM,  of  Wabana,   Nfld.     Born  at  Dundee,  Scotland,  Oct. 

26th,  1883;  Educ,  Dundee  Technical  College;  Assoc.  Mem.  Inst.  Mech.Engrs.,  Eng- 
land; 1897-99,  ap'ticeship  with  Wm.  Robertson  &  Sons,  Motor  <fe  Cycle  Mfrs.,  Dundee; 
1899-1902.  with  Robertson  &  Orchard  Ltd..  Mfrs.  of  textile  and  linoleum  machinery. 
Dundee;  1902-10,  with  Fraser  &  Chalmers  Ltd..  Mfgrs.  of  mining  machinery,  steam 
engines,  turbine,  pumps  and  boilers:  3  years  supt'ing  the  erection  and  starting  up  of 
various  plants  in  the  United  Kingdom;  1910  to  date,  operating  engineer  in  charge  of 
power  plant,  hoisting  and  compressor  plants  of  Nova  Scotia  Steel  &  Coal  Co..  Wabana. 
Nfld. 


References:  A.  R.  Chambers,   C.    B. 
J.  H.  Morley. 


Archibald,   J.    B.    Pétrie.   J.    B.   Gilliatt, 


NEWTON— JAMES  BOUSTEAD,  of  .imarah.  Mesopotamia.  Born  at  Car- 
lisle, England.  Jan.  26th,  1SS5:  Educ,  1902-05,  engr'g  student  under  articles  to  H. 
C.  Marks,  M.E.I.C.,  Borough  Engr.  and  surveyor,  Carlisle.  England:  maths,  and 
bldg.  constrn.  (Honours),  South  Kensington;  Member,  B.C.  Tech.  Assn.;  1905-09, 
junior  engr'g.  asst. ,1909-10,  chief  engr'g  asst.,  H.  C.  Marks.  M.E.I.C.;  engr'g  asst. 
and  surveyor  to  F.  W.  Spurr,  city  engr.  and  surveyor,  York,  England:  engr'g.  and 
surveying  asst.  to  Herman  &  Burwell,  Dom.&  Prov.  Land  Surveyors  and  Water  Engrs., 
Vancouver,  B.C.;  1912-16,  mgr.  and  partner,  Taylor  &  Bell-Irving,  Engrs.  and  Survey- 
ors, Vancouver:  1916-19,  overseas  with  Royal  Engrs.  in  Mesopotamia,  A/Capt .  :  1919- 
20,  private  practice  as  engr. .Vancouver;  1919-20.  irrig.  engr.  on  contract,  Mesopotamia 
Public  Works;  .Aug.  1920.  appointed  irrig.  officer,  P.W.  Mesopotamia,  April  1921, 
appointed  district  irrig.  officer  in  charge  of  special  project.  District  1. 

References:  E.  G.  Matheson,  A.  D.  Créer,  R.  Snodgrass,  B.  C.  Bordessa,  R.  Bell- 
Irving,  J.  N.  Anderson. 
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WALKER — MILES,  of  Gagetown,  N.B.  Born  at  Retford,  Notts.,  England, 
May  22nd,  1881;  Educ  1895-98,  Cheltenham  College,  England;  premium  ap'ticc  at 
Great  Western  Rly.  Works,  Swindon,  England  for  5  yers  course,  afterwards  retained 
in  drawing  office,  total  time  1898-1904;  1905-06,  member  of  firm,  Hayter  &  Walker, 
Blantyn,  Nynsaland,  Engrs.,  Bldrs.  &  Govt.  Contractors;  1906,  bridge  engr..  Shire 
Highlands  Rly.,  Nyasaland;  1907,  chief  agent,  Blantyn  Bmlding  Co.,  Nyasaland; 
1908-09,  contracting;  1909-10,  chief  mechanical  engr..  The  Durman  .Syndicate  Gold 
Mine,  North  Eastern  Rhodesia;  1910-11,  working  own  mine  in  Portuguese  East  Africa; 
1912  mining  engr.,  Rhodesia  Mines  Trust,  Portuguese  E.  Africa;  1912-13,  chief  mech. 
and  civil  engr..  The  Mololala  Development  Syndicate,  P.E.A.;  1913-16,  chief  asst.  engr. 
and  acting  chief.  The  Nundvdroog  Gold  Mining  Co.,  India;  1916-17,  chief  mech.  enfr. 
of  hydro-electric  scheme.  The  Andra  Valley  Power  Supply  Co.:  1917-20,  works  mgr. 
Jhaiisi  shops  and  later  district  locomotive  supt..  Great  Indian  Peninsula  Rly.,  India. 
At  present  settling  in  Canada  and  open  for  engagement. 


References;  E.  T.  P.  Shewen,  A.  Gray.  C 
W.  C.   Ewing. 


E  W.  Dodwell.  A.  G.  Taplcy,  G.  Stead. 


FOR  TRANSFER  FROM  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 
OF  MEMBER 

MICHIE — VICTOR,  of  Boissevain,  Man.  Born  at  Balmoral,  Scotland,  June 
4th,  1882;  Educ,  Gordon's  Technical  College,  and  1  year  special  student.  Surveyor's 
Institute,' South  Kensington,  London;  1899-1903.  under  articles  to  John  Aird  &  Co.; 
1904-06  instr'man..  G.T.P.Ry.;  1906-08,  with  C.P.R.  as  instr'man.  and  res.  engr.; 
1909-1914,  asst.  engr.  on  constrn.,  C.P.R. ;  1914-16,  Capt.,  Overseas  Imperial  Forces; 
1917-18.  D.I.O.,  M.D.  No.  12.  Regina,  Sask.;  1920,  inspecting  engr.,  G.T.R..  Arbit- 
ration Case;  At  present,  mun.  engr.,  constrn.  of  highways,  Municipality  of  Morton. 


References:  F.  S.  Keith,  G.  L.  Guy,    J.  W.  Porter,  W.  A.  James,    J.  G 
J.  G.  Sullivan,  J.    N.    deStein.   T.    Turnbull. 


Reid. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  A  HIGHER  GRADE 

BROWN— GEORGE  .SANDLES,  of  Lethbridge,  Alta.  Born  at  Hendfield, 
Sussex.  England.  March  12th.  1892;  Educ,  Private  study  and  I.C.S.;  1911-12,  rodman, 
Alberta  Central  Rly.:  1912-15,  rodman  and  instr'man,  Kootenay  Central  Rly.,  C.P.R., 
B.C.;  1916-19,  Can,  Engrs.  and  overseas  with  Can.  Rly.  Troops.,  instr'man  and  dfts- 
man  on  rid.  work;  1919  (July-Dec.)  senior  instr'man.,  Dec  1919  to  -April  1920,  office 
work,  and  April  to  Oct.  1920.  in  charge  of  work  in  the  field.  Taber  Irrigation  Project; 
1920  to  date,  asst.  engr.  in  charge  of  hydrometric  and  misc.  field  work.  D.N.R.,  C.P.R.. 
Lethbridge,    Alta. 

References:  .S.  G.  Porter,  A.  S.  Dawson,  H.  B.  Muckleston,  C,  M.  Arnold, 
F.  .S.  Dyke,  H.  G.  Cochrane,  G.  P.  F.  Boese,  H.  Lumsden,  R.  S.  Lawrence. 

HUGHES— EDWARD,  of  Michel,  B.C.  Born  at  Llanrj-dd,  North  Wales, 
Jan.  10th.  1896;  Educ,  4  years  Univ.  of  Alta,;  1907-10,  Dom.  Land  Survey  Work; 
1910-11,  with  G.T.P.,  Alta.  Coal  Branch;  1911-14,  with  G.T.P..  Alta.  Coal  Branch 
and  G.T.P.  Rly.,  instr'man.  and  bridge  insp'r.  on  rly.  constrn.;  1914-15,  instr'man. 
on  rly.  and  bridge  constrn..  Pacific  &  Great  Eastern  Rly.;  1915.  (May-Sept.), 
instr'man,  on  rly.  constrn.,  Alta  &  Great  Water-Ways  Rly.;  1916,  (May-Oct.),  leveller 
on  D.L.S.:  1917  (Apr-June),  dftsman.  on  rly.  location,  Edmonton.  Dunvegan  &  Brit- 
ish Columbia  Rly.:  1917  (June-Oct.).  and  1918  (May-Sept.),  asst..  Geol.  Survey  at 
Ottawa;  1918-19,  mine  surveyor.  North  American  Collieries;  May  1920  to  date, 
mine  surveyor  and  at  present  engr.,  for  the  Crow's  Nes?  Pass  Coal  Co.  Ltd., 
Fernie,  B.C. 
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A.  Cumraings,  L,  E.  Silcox,  H.  A.  Dixon. 

MAWHINNEY— WILLIAM  GEORGE,  of  St.  Lazare.  Man.  Born  at  Holland, 
Man.,  June  26th,  1892;  B.C.E.,  Univ.  of  Manitoba,  1915;  1910  (summer),  C.P.R.  lo- 
cation; 1911  (summer),  G.T.P.,  mtce.;  1912  (summer).  Midland  Rly.  of  Man., 
mtce;.  1913.  Dom.  Govt,  on  N.  Sask.  River  Survey;  1916-19,  overseas;  1919-21,  munie, 
engr.,  rural  municipality  of  .St.  Clements,  Selkirk,  Man.;  May  1921,  to  date,  munie, 
engr..  rural  municipality  of  Ellice.  St.  Lazare.  Man.,  in  charge  of  road  constrn.  under 
the    Prov.    Good    Roads    Board. 
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The  Self-Corrosion  of  Cast  Iron  and  Other  Metals 

in  Alkaline  Soils 

An  outline  of  field  research  work  in  Winnipeg;  electro-chemical  principles,  soil  analysis,  effect  of  moisture 
content  and  salts  in  solution,  products  of  corrosion  —  tables  of  experimental  results. 

W.  Nelson  Smith,  M.E.I.C,  Consulting  Electrical  Engineer,  Winnipeg  Electric  Railway  Company 

and 
Dr.  J.   W.  Shipley,  F.C.I.C.,  Assistant  Professor  of  Chemistry,    University   of  Manitoba. 

Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  11th,  1921. 

Origin  of  the  Investigation  Although  incomplete,  we  consider  the  results  con- 
clusive enough  to  submit  for  the  information  of  the 

The  corrosive  action  of  the  alkahne  salts  upon  Port-  engineering  profession,  believing  that  the  safetv  of  metal 
land  cement  concrete  bemg  a  matter  of  common  know-  underground  structures  is  in  the  same  categorv  as  the 
ledge  both  among  engineers  and  the  public,  it  now  becomes  safety  of  concrete  structures,  as  a  matter  of  public'concem. 
our  duty  to  call  attention  to  a  new  set  of  facts,  showing  The  electro-chemical  principles  are  not  new  to  pro- 
that  the  self-corrosion  of  cast  u-on  and  of  other  commercial  fessional  chemists,  though  possibly  less  famihar  to  en- 
metals  used  m  buried  structures  is  inevitable,  in  the  pre-  gineers  in  general  practice.  The  following  facts  could 
sence  of  the  same  group  of  soil  salts  that  destroy  concrete,  have  been  ascertained  at  any  time  during  the  past  fifteen 

This    investigation    was    primarily    undertaken    in  years,  had  the  necessity  for  the  research  been  realized, 

order  to  derive  proof  that  the  external  corrosion  of  city  vi     *~n    nu       •     i  p  •     •  i 

water  mains,  in  areas  where  any  stray  electric  current  tiectro-cnemicai  frmcipies 

present  would  necessarily  be  flowing  into   the  pipe  and  Every  metal  in  contact  with  water  tends  to  dissolve 

not  out  of  it,  must  be  due  to  the  action  of  the  soil  and  in  the  water,  or  in  other  words  to  pass  from  its  metallic 

not  to  the  passage  of  stray  current,  it'/iic/i  can  oH^)/ rffssoZve  atomic  condition  to  its  ionic  condition  independently 

iron  where  it  leaves  a  pipe.  A  great  many  such  instances  of  of  any  e.m.f.  impressed  from  outside.     This  tendency 

corrosion  have  been  observed  in  Winnipeg  which  cannot  to  go  into  solution  is  termed  solution  pressure.    Such 

be  attributed  to  the  proximity  of  other  pipes,  tracks  or  metals  as  sodium,  potassium,  and  magnesium,  the  alkaline 

cables.    Evidently  some  cause  other  than  stray  current  metals,  very  readily  go  into  solution  and  are  conceived 

was  operating  in  such  localities,  to  have  a  high  solution  pressure,  while  gold,  mercury  and 


528 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


platinum  are  metals  with  very  low  solution  pressures. 
These  solution  pressures  in  fact  correspond  to  the  positions 
of  the  various  metals  in  the  so-called  electro-chemical 
series  of  elements,  tabulated  in  the  text  books. 

Iron  occupies  an  intermediate  position  in  the  electro- 
chemical series,  but  is  considerably    above    hydrogen, 
which  is  considered  as  a  metal  in  the  series  on  account 
of  its  electro-chemical   behaviour.     Iron   has   a  higher 
solution  pressure  than  hydrogen  and  can  therefore  displace 
it.    Consequently  the  iron  ions  entering  a  solution  are 
able  to  drive  out  of  solution  any  metallic  ions  occurring 
below  it  in  the  electro-chemical  series,  or  any  hydrogen 
ions.     Take  the  case  of  iron  in  water.     Water  which  is 
electro-chemically  regarded  as  the  combination  of  an  H 
ion  with  an  OH  ion  easily  provides  the  displaceable 
H  ion  whose  lower  solution  pressure  causes  its  ready  exit 
from  the  solution  in  the  face  of  the  higher  solution  pressure 
of  the  iron  ion.     In  actual  experiment  iron  was  found 
by  Walker  to  go  thus  into  solution  in  the  purest  of  water 
free  from  dissolved  oxygen  or  carbon  dioxide.    A  perfectly 
dry  surface  of  iron  will  not  corrode  even  when  exposed  to 
air  or  pure  oxygen.     It  will  only  corrode  if  moisture  be 
present  where  there  is  a  hydrogen  ion  to  be  displaced. 
Rusting  should  therefore  be  conceived,   fundamentally 
not  as  an  attack  of  oxygen,  but  as  a  retreat  of  hydrogen. 
According  to  the  electro-chemical  conception,  when 
an  atom  of  metal  passes  into  solution,  it  assumes  a  positive 
charge  of  electricity  and  leaves  the  metallic  mass  from 
which  it  is  separated,  negatively  charged.     Metallic  ions 
and   hydrogen    are    therefore   conceived    of    as  having 
positive  charges  and  travelling  in  the  same  direction  as 
the  electric  current.     The  OH  ions  and  the  acid  radical 
have  negative  charges  and  travel  against  the   current. 
This  is  true  whether  the  act  of  going  into  solution  generates 
the  electric  current,  as  in  a  primary  battery,  or  whether 
the  liquid  solution  is  decomposed  and  its  elements  driven 
out  of  solution  by  an  impressed  electric  current.     The 
electro-chemical  mechanism  is  therefore  somewhat  anala- 
gous  to  the  reversible  property  of  an  electric  current 
on  a  movable  wire  in  a  magnetic  field,  in  which  the  current 
produces  motion,  or  the  motion  can  produce  current. 

The  self-corrosion  of  iron  is  therefore  now  recognized 
as  being  in  all  cases  an  electrolytic  reaction,  carried  out 
in  a  water  solution. 
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Diagram  1 

Effect  of  potential  difference  between    two  points  in  iron  pipe 

in  moist  soil,  due  to  difference   in  composition 

of  pipe  structure  or  soil. 

The  distance  between  anode  and  cathode  areas  may  be 

infinitesimal. 

Water  is  slightly  ionized  into  hydrogen  ions  and  OH 
ions,  according  to  the  following  equation 

H  20=H  -f  OH 
and  accordingly  it  is  a  reservoir  from  which  a  solution 
may  draw  an  indeterminate  amount  of  either  hydrogen 
ions  or  OH  ions.     If  a  chemical  reaction  fixes  the  OH 
ion  as  an  insoluble  substance,  the  solution  is  left  with 


an  excess  of  hydrogen  ions.  Iron  forms  an  insoluble 
substance  with  the  OH  ion  according  to  the  following 
equation 

Fe  +  20H=Fe  (OH)  t 
So  far  we  have  considered  pure  water  only.    Coming 
to  the  effect  of  impurities  in  the  water,  they  either  sti- 
mulate or  inhibit  the  solution  of  iron. 

Corrosion  is  stimulated  by  substances  which  increase 
the  concentration  of  hydrogen  in  a  solution  in  contact 
with  iron,  such  as  the  following: — 

Acids,  such  as  H  2SO  4     (Sulphuric  acid) 

Acid  salts,  such  as  Ca  H  (CO  3)  2  (Calcium  bicarbo- 
nate) 

Salts  hydrolizing  to  give  ionizable  acids  such  as: — 

CaS04  -1-  2H2O  =  H2SO4  +  Ca  (OH)^.  (Sulphuric 
acid  and  calcium  hydrate).  These  substances  all  stimulaet 
corrosion  because  they  provide  more  H  ions  for  the  iron  to 
displace. 

On  the  other  hand  hydroxyl  ions  (OH),  which  are 
provided  by  bases  such  as  Na  2  CO  3  and  all  alkali  hydrates, 
inhibit  corrosion,  because  it  is  impossible  to  have  any 
free  hydrogen  ions  present  in  a  solution  containing  any 
free  hydroxyl  ions.  In  other  words  a  true  alkali  solution 
like  NaOH  is  non-corrosive,  while  a  solution  that  tends 
even  ever  so  slightly  to  be  acid,  will  tend  to  dissolve  iron. 
Certain  neutral  salts  in  the  presence  of  water  hydrolize, 
thus  offering  free  hydrogen  ions  which  accelerate  corrosion. 

The  effect  of  the  presence  of  a  salt  which  provides 
the  additional  H  ions  thereby  stimulating  the  passing  of 
Fe  into  solution,  is  shown  in  the  attached  equations. 
Calcium  sulphate  is  chosen  because  its  action  is  typical 
and  it  is  widely  distributed  in  the  Winnipeg  district, 
and  doubtless  elsewhere  in  Western  Canada.  The  action 
of  magnesium  sulphate  is  identical,  but  is  probably  more 
rapid. 

CaSO  4  -f-  2H2O  =  H  2SO  4  -f  Ca  (OH)  2 

H2S04  +  Fe  =  FeS04-fH2. 
Hydrogen  is  thus  given  off  as  gas  and  disappears. 

Fe  SO4  +  Ca  (OH)  2  =  Fe  (OH)  2  +  CaSOi 

Fe  (OH)  2,  ferrous  hydrate,  is  insoluble,  and  is  the 
visible  product  of  corrosion.  The  reaction  has  ended 
with  the  production  of  CaSO  4,  with  which  it  started. 
CaSO  4  promptly  reacts  with  more  of  the  ground  water 
from  the  ground  and  the  action  thus  continues  indefinitely 
with  the  continual  evolution  of  hydrogen  as  long  as  water 
is  present,  and  with  the  formation  of  ferrous  hydrate, 
the  first  visible  product  of  corroded  iron. 

It  is  thus  seen  that  the  tendency  of  iron  is  to  form 
ferrous  hydroxide.  If  oxygen  is  present  in  the  solution 
or  has  access  to  the  ferrous  hydrate  from  the  air,  it 
quickly  oxydizes  the  ferrous  to  the  ferric  hydrate, 
Fe(OH)  3  which  is  the  reddish  yellow  product  commonly 
called  iron  rust. 

Soils  of  the  Winnipeg  District 

Professor  Williams'  description  exactly  fits  the  soils 
of  the  Winnipeg  district.  Here  the  saline  deposits  occur 
at  levels  of  from  4  to  12  feet  below  the  surface.  They 
have  crystallized  out  in  the  clay  and  frequently  they 
occupy,  as  aggregations  of  crystals,  the  spaces  at  one 
time  filled  by  the  roots  of  a  tree.  They  are  very  commonly 
found  either  in  contact  with,  or  within  a  few  inches  of  the 
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pipo  wlii-ro  a  water  main  lias  failod  frf)m  corrosion.  The 
sulpliatc's  ar(î  the  most  wificly  flistrihiilod,  and  calcium 
carlioiiatc  is  wry  common,  vvliich,  in  the  presence  of  COj 
in  thenromid  water,  iK'comes  llie  bi-carl)onaleCa(HC()3)  2. 
a  solution  which  provides  two  more  hydrogen  ions  per 
molecule,  making  the  solution  slightly  acid  in  its  clTcct, 
thus  acceleratiiiR  the  solution  of  metals,  particularly  iron. 
The  presence  of  a  lar.no  iiuantily  of  carbonate  in  the  soil 
readily  accessible  to  K'ound  water  carrying  CO  2  in  solu- 
tion, thus  constitutes  an  unlimited  reservoir  for  the 
creation  of  corrosive  bi-carbonates. 

Besides  the  foreRoin.u  there  is  a  small  percentage  of 
phosphate,  also  occasionally  an  extremely  variable  per- 
centage of  nitrate,  which  is  suspected  to  accelerate  the 
self-corrosion  of  load  pipe  in  electrically  negative  areas. 

Preliminary  Examinations  of  Soils 

One  of  the  first  things  done  was  to  examine  about 
18  samples  of  soil  from  various  parts  of  the  city,  mostly 
from  excavations  around  water  pipes.  Some  were  taken 
from  the  middle  of  the  business  district,  and  some  on 
the  outskirts  of  the  city.  Of  the  18  samples,  9  were  from 
places  where  pipes  had  been  corroded  to  destruction, 
7  were  from  places  where  pipes  had  been  \dsibly  corroded 
but  not  seriously,  while  2  more  were  taken  from  excava- 
tions where  pipes  had  never  been  laid.  Some  were  from 
positive  and  some  from  negative  areas. 

These  first  proximate  analyses  were  made  by  leaching 
a  little  of  the  soil  sample  with  distilled  water,  filtering, 
and  testing  the  clear  filtrate  for  the  dissolved  chlorides 
and  sulphates.  The  sulphate  radical  was  found  in  every 
single  sample,  indicating  its  universal  distribution  through- 
out the  soil  of  the  city. 


It  is  very  significant  indeed,  that  wherever  a  cast 
iron  pipe  has  lx>on  corrcxlcd  to  destruction,  whether  near 
an  electric  railway  jxjwer  station  or  a  mile  or  two  distant 
from  it,  thcsolublesulphatcsof  lx)thcalciumand  magnesium 
were  invariably  found  in  the  soil  close  to  the  pipe,  srjme- 
times  in  crystal  form,  actually  in  contact  with  the  pipe, 
which  can  only  mean  that  the  ground  water  in  contact 
with  the  pipe  was  actually  a  concentrated  salt  solution. 

First  Experiments  and  Results  on  Cast  Iron 

In  May  1920  several  series  of  laboratory  experiments 
were  started. 

The  object  of  the  first  series  was  to  determine  which 
salts  would  cause  the  most  pronounced  corrosion,  and 
whether  dilute  or  concentrated  salt  solutions  showed  the 
greater  effects.  Both  individual  salts  and  mixtures  of 
salts  were  utilized,  both  dilute  and  concentrated.  Pieces 
cut  from  new  cast  iron  pipe,  cleaned  and  weighed  were 
immersed  in  the  solutions  entirely  without  any  impressed 
e.m.f.  and  heated  to  about  90<^C.  Distilled  water  was 
added  as  evaporation  proceeded.  During  the  first  25 
days  the  solutions  were  heated  for  about  6  hours  per  day, 
and  at  the  end  of  40  days  pieces  of  iron  were  taken  out, 
cleaned  and  weighed.^  , 

Table  "A"  gives  the  general  results  for  the  individual 
salts,  dilute  and  concentrated.  The  results  with  mixtures 
of  salts  were  not  so  marked,  and  for  the  sake  of  brevity 
have  been  omitted.  The  results  are  listed  in  the  order 
of  magnitude  of  corrosion,  and  it  will  be  noted  that  the 
concentrated  solution  of  magnesium  sulphate  comes  first. 


Table  "A" 
Corrosive  effect  on  Cast  Iron  of  Soil  Salts  in  Dilute  and  Concentrated  Water  Solutions. 

Listed  in  order  of  Magnitude  of  Corrosion 


No. 

Salts  used 

Loss  of  Weight  in  Grams. 

Rusting 

Pitting 

1 

MgS04 

cone. 

0.212   ^^ 

most  rusted,  both  heavy  Fe"  and  Fe'" 

graphitic  pits  along  edge 

2 

MgCl2 

" 

0.209  ■ 

at  once,  both  heavy 

pits  1/16"  deep,  several 

3 

"     ** 

dil. 

0.205 

"                   " 

"     "        "        " 

4 

CaS04 

sat. 

0  189 

"                   " 

graphitic  pit  J-2"  circ. 

5 

Mg  SO  4 

dil. 

0  157 

very  much  rusted,  both  heavy 

several  pits,  two  1/16"  deep 

6 

Ca  (HC03)2 

cone. 

0.138 

at  once,  both  Fe"  and  Fe'" 

small  pits 

7 

•• 

dlL 

0.136 

little  at  first  more  Fe" 

"                  " 

8 

CaCl2 

cone. 

0.132    • 

rusting  at  once,  both  Fe"  and  Fe"' 

numerous  small  pits 

9 

NaCl 

cone. 

0.111 

at  once,  both  Fe"  and  Fe'" 

1,16"  deep,  several 

10 

Na2S04 

cone. 

0.092 

none  at  first  Fe"  and  Fe'" 

slight 

11 

CaS04 

dil. 

0.081 

at  once,  both  Fe"  and  Fe'" 

several  pits 

12 

CaCOs 

0.063 

none  at  first 

one  pit 

13 

NaCl 

dilute 

0.048 

both  Fe"  and  Fe'" 

slight 

14 

CaCl2 

dil. 

0.042 

httle  at  first,  both 

a  few  pits 

15 

Na2S04 

dil. 

0.020 

slight,  both  Fe"  and  Fe'" 

16 

NaHCOs 

dil. 

0.014 

none  at  first,  little  of  both 

slight 

17 

Na2C03 

dil. 

0.012 

Mostly  Fe" 

none  evident 

18 

NaHCOs 

cone. 

0.011 

slight,  all  Fe"' 

slight 

19 

Na2C03 

cone. 

0.007 

none  at  first,  little  of  both 

none  evident 

20 

MgC03 

0  006 

trace  of  rusting  only 

no  pitting. 
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The  table  also  indicates  that  sodium  carbonate 
(not  bi-carbonate)  inhibited  corrosion.  This  preventive 
action  was  also  indicated  in  the  results  obtained  with  the 
mixtures  of  salts  where  sodium  carbonate  was  present. 
Even  calcium  carbonate  was  more  corrosive  than  most 
of  the  sodium  salts. 

It  is  to  be  noted  that  the  calcium  bi-carbonate  solu- 
tions stand  sixth  for  the  concentrated  and  seventh  for 
the  dilute  solutions,  showing  the  effect  of  the  two  extra 
hydrogen  ions  per  molecule  of  bi-carbonate,  in  facilitating 
the  solution  of  iron. 

In  almost  all  instances  the  corrosion  was  accompanied 
by  incipient  graphitic  pitting,  deep  enough  to  dig  out 
with  the  point  of  a  knife,  and  differing  in  no  respect 
except  size,  from  the  pitting  on  corroded  city  water  mains. 
The  products  of  corrosion  from  the  cast  iron  were  usually 
a  mixture  of  ferrous  and  ferric  iron  compounds.  The 
iron  first  goes  into  solution  as  ferrous  hydrate  and  is 
oxidized  later  into  the  ferric  hydrate  by  oxygen  from  the 
air. 

The  next  series  of  experiments  was  to  demonstrate 
the  effect  of  differences  of  concentrations  of  salt  solutions 
in  contact  with  water  pipes,  which  is  a  condition  that 
occurs  naturally  in  the  soil  in  and  about  Winnipeg.  Sev- 
eral concentration  cells  were  setup  with  walls  of  paraffine 
wax  on  a  piece  of  clean  cast  iron  pipe.  Corrosion  occurred 
on  the  pipe  in  every  instance,  and  always  at  the  spot 
which  was  in  contact  with  the  more  dilute  solution.  The 
results  are  given  in  Table  "B",  and  the  action  is  shown 
on  Diagram  2. 

Table  "B" 
Galvanic  Electrolytic  Cells  of  Diverse  Concentration  on  cast  Iron. 


No. 

1 

NaCl 

dilute    to  NaCl      cone. 

rusting  on  dilute  only. 

2 

MgS04 

"       "  MgS04       " 

**        "           " 

3 

MgCl2 

"       "  MgCl2 

"        *•           *' 

4 

Na2S04 

"  Na2S04      " 

"        •'           " 

5 

CaS04 

"  CaS04      sat. 

6 

Na2S04 

solution"  CaS04    solution, 

— CaS04  rusted. 

7 

Na2S04 

"       "  MgS04       " 

— Na2S04    " 

8 

MgCl2 

"       "  CaS04 

— CaS04       " 

Salt  Crystals  in  Soil,  or 
Concentrated  Solution  of  Salts 


,  Dilate  Solution 


Moist 
Soil  - 


Iron 
Pipe 


Cathode  Area^  V^^ 


Course  of  Current 


Anode  Area 
^Corroding) 


Layer  of  Iron  Hydroxide 
Fe(0H)2 


Diagram  2 

Effect  of  Different  Concentration  of  Soil  Salts  in  producing 

corrosion  of  Iron  Pipe  in  moist  soil. 

The  distance  between  anode  and  cathode  areas  may  be 

infinitesimal. 

A  third  set  of  experiments  was  made  with  concen- 
trated solutions  of  different  salts  on  bars  of  cast  iron, 
each  immersed  in  what  may  be  called  a  gravity  cell. 


consisting  of  a  glass  cylinder,  containing  a  concentrated 
solution  of  one  salt  below,  and  a  dilute  solution  of  another 
salt  above,  gravity  retarding  the  mixing.  In  these 
experiments  local  galvanic  action  appeared  to  be  set 
up  in  the  concentrated  solution,  while  corrosion  occurred 
at  the  upper  end  of  the  bar  in  the  dilute  solution.  Table 
"C"  gives  the  results.  In  numbers  7  and  8  in  this  table 
the  solutions  were  of  uniform  mixture  and  rust  was 
distributed  over  the  whole  surface.  These  gravity  cell 
experiments  were  continued  for  9  months,  at  the  end  of 
which  time  the  products  of  corrosion  were  carefully 
removed,  and  weighed  in  order  to  determine  the  amount 
of  iron  actually  dissolved.  It  is  to  be  noted  that  in  sample 
number  6,  3.2  grams  of  iron  were  removed  from  112  sq. 
cm.  in  9  months  by  self-corrosion. 

A  fourth  set  of  experiments  was  made  to  demon- 
strate the  direct  action  of  the  soil  itself,  on  small  pieces 
of  cast  iron  pipe.  The  samples  were  treated  for  40  days, 
exactly  as  those  described  in  Table  "A".  The  amount 
of  corrosive  material  in  contact  with  the  iron  was,  of 
course,  much  smaller  than  would  occur  in  natural  ground 
as  the  quantity  of  soil  was  necessarily  limited  by  the  size 
of  the  beaker,  and  there  w^s  no  free  movement  of  the 
water  such  as  occurs  under  natural  conditions  with  an 
unlimited  supply.  Corrosion  occurred,  of  the  same  nature 
as  that  from  the  salts  above,  shown  in  Table  "A",  but 
the  pitting  was  not  so  clearly  defined. 


Table  "C" 
Corrosion  of  cast  Iron  in  Gravity  Cells  for  Nine  Months 


No 

Salt  Solution 

Area  of 

Weight  of 
Iron  removed 

Nature  of 

Iron  exposed. 

by  corrosion 

Surface  corroded 

1 

NaCl  above 
MgCL  2  below 

84  cm. 

2.0  grams. 

somewhat  pitted  but 
rather  uniform. 

2 

MgS04  above 
NaCl      below 

98  cm. 

1.8      •• 

deeply  pitted   above, 
pits   \i,   inch   deep. 
Cone   and    crater 
effect. 

3 

Same  as  2, 
but  mixed. 

132  cm. 

1.9      " 

graphitic  areas  with 
a  few  pits  above. 

4 

Na2S04  above 
MgSO  4   below 

90  cm. 

0.7      •• 

graphitic  areas  slight 
pitting. 

5 

MgS04  above 
Na2S04  below 

112  cm 

3.2      •• 

graphitic  areas  with 
a  few  deep  pits. 

6 

Na2S04  above 
MgCl2   below 

132  cm. 

2.4       •• 

pitting  quite  general 
in  patches. 

7 

MgSO  4  dilute 

112  cm 

0.6      '• 

uniform  corrosion  with 
httle  pitting. 

8 

MgSO  4  above 
NaCl  below 

112  cm. 

1.2      " 

corrosion  fairly  well 
distributed. 

The  samples  of  soil  were  all  taken  from  excavations 
made  when  repairing  water  mains  that  had  been  perfo- 
rated by  external  corrosion  in  various  parts  of  the  city 
and  from  the  excavation  for  Eaton's  warehouse.  The 
results  are  given  in  Table  "D". 
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Table  "D" 


9 
10 
11 


I'owers  &  Alfred  break— 2  ft. 

from  break 
llarRrave  &   Portage,  around 

pipe  

Dorothy  &  Logan  break — 3  ft. 

from  break 

IXjrothy    &    Logan    break — 

around  pipe 

Hargrave  &  Portage, — 6"  be- 
low pipe 

Princess  &  Bannatyne — 2  ft. 

from  pipe 

Powers    &    Alfred     break  — 

around  pipe 

Eaton's     Excavation,     brown 

layer 

Glasgow  St.  break — near  pipe 
Typical  Encrustant,  Eaton's. . 
Princess   &    Logan,  —  around 

pipe 

Princess  &  Logan, — 2  ft.  from 

pipe 


0  202 

0.094 

0.082 

0  075 

0  059 

0.058 

0.056 

0  054 
0  052 
0  035 

0.023 

0.018 


pitted. 

several  small  pits. 

none  observable. 

none  obervable. 

pitted. 

slightly  pitted. 

pitted. 

numerous    small    pits. 

pitted. 

pitted. 

slightly  pitted. 

pitted. 


All  lost  weight,  all  but  2  pitted. 


Conclusions 


From  the  foregoing,  the  following  conclusions  were 
drawn  : — 

1.  The  corrosion  of  cast  iron  by  the  salt  solutions 
found  in  natural  soil  is  readily  accomplished  under  natural 
conditions  without  access  of  stray  current.  This  corro- 
sion is  of  the  so-called  graphitic  pitting  tyise  bj^  which 
is  meant  the  commonly  observed  condition  of  the  material 
remaining  in  place,  which  is  invariably  of  a  soft  spongy- 
texture  with  part  of  the  iron  dissolved  out,  the  remainder 
resembling  graphite  in  consistency. 

2.  Magnesium  salts  are  the  most  corrosive  of  the 
soil  salts,  and  magnesium  sulphate  which  was  fovmd 
wherever  a  cast  iron  pipe  had  been  destroyed  is  apparently 
the  most  effective  of  the  salts  experimented  with. 

3.  Local  action  induced  by  naturally  occurring  con- 
centration cells  may  easily  be  a  factor  in  the  pitting  of 
cast  iron  exposed  to  salts  of  varying  concentration. 

4.  Slight  pitting  corrosion  was  found  in  pieces  of 
cast  iron  exposed  to  the  action  of  small  samples  of  wet 
soil  and  intermittently  heated,  even  in  the  short  period 
of  40  days,  and  with  only  a  limited  supply  of  water  as 
compared  with  conditions  in  natural  ground,  no  im- 
pressed e.m.f.  being  present. 

Products  of  Corrosion  on  Cast  Iron  Pipes 

The  products  of  corrosion  appear  in  two  forms,  first 
the  scale  and  the  iron  compounds  that  form  in  the  clay 
immediately  upon  and  adjacent  to  the  pipe,  and  secondly 


the  residual  matter  in  the  so-called  pits  in  the  wall  of 
the  pipe  itself.    These  were  examined  separately. 

The  scale  was  kxjsely  adhcrinp  and  contained  œnsi- 
derable  quantities  of  iron.  It  varied  in  colour,  thickness 
and  consistency,  but  when  first  uncovered  was  usually 
a  very  dark  l)lucish  green  turning  yellowish  red  on 
exposiire  to  the  air.  In  ail  places  where  there  was  any 
quantity  of  scale  it  was  noticeable  that  the  moist  clay 
removed  from  immediate  contact  with  the  pipe  was  sat- 
urated with  this  same  dark  «reenish  ferrous  oxide  which 
turned  the  clay  practically  black.  This  was  particularly 
noticeable  in  the  case  of  clay  that  was  packed  against 
the  end  of  a  bell  at  a  joint,  the  angle  made  by  the  joint 
being  apparently  a  convenient  collecting  place  for  a  con- 
siderable mass  of  this  fresh  ferrous  oxide,  which  is  the 
first  product  of  corrosion.  Doubtless  its  presence  at 
this  particular  spot  is  very  often  due  to  slight  but  contin- 
uous leakage  through  a  pin  hole  in  the  lead  joint.  In 
very  many  places  the  greenish  black  ferrous  oxide  was 
present  in  much  larger  quantity  than  the  reddish  yellow 
ferric  oxide,  doubtless  because  the  surrounding  clay 
prevented  access  of  sufficient  atmospheric  oxygen  required 
for  the  formation  of  the  latter.  This  condition  was  quite 
marked  on  a  hydrant  casing  at  the  Manitoba  GjTJsum 
Works  on  the  outskirts  of  Winnipeg,  which  is  a  mile 
distant  from  the  nearest  car  tracks.  The  soil  here  was 
full  of  magnesium  sulphate  and  chloride  and  the  soft 
pasty  scale  was  ^i"  thick  on  the  pipe. 

Table  "E"  gives  analyses  of  several  samples  of  scale. 

Table  "E" 
Nature  of  Iron  in  Pipe  Scale. 


Metallic 

Ferrous 

Ferric   | 

Location  of  Pipe 

iron 

% 

iron 

% 

iron 

% 

Remarks. 

EUice  &  Donald 

1.4 

30.0 

7.4 

slightly    magnetic 

Manitoba  Gypsum 

Works . .  . 

4.2 

9.7 

13.0 

u 

Bannatyne  &  Princess. . 

0.4 

12  5 

0.2 

non 

Stock  Yards, 

St.  Boniface. . . 

1.1 

23.1 

12.5 

sUghtly 

Some  analyses  were  also  made  of  the  residual  matter 
in  the  pits.  These  pits  are  soft,  porous,  honey-combed 
mass  of  the  pipe  remaining  in  place  and  still  preserving 
the  form  of  the  pipe  until  ruptured  by  the  pressure  which 
it  can  no  longer  withstand.  The  substance  of  a  pit  may 
not  differ  in  outward  appearance  from  the  uninjured  wail 
of  the  pipe  adjacent  to  it,  but  an  inspection  with  the  end 
of  a  knife  blade  discovers  the  pit  and  the  soft  mass  can 
be  easily  dug  away.  This  soft  spongy  residue  consists 
of  such  of  the  material  of  the  pipe  as  possesses  a  lower 
electro-solution  pressure  than  iron,  together  with  residual 
iron  not  yet  dissolved  and  hydrated  iron.  The  metallic 
iron  not  yet  removed  may  have  been  protected  mechanic- 
ally from  the  ground  water  by  the  graphitic-silicious 
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matter  in  the  residue.  The  large  proportion  of  carbon 
gives  the  residue  the  consistency  of  graphite,  and  this 
sort  of  pitting  is  frequently  called  "graphitic." 

Table  "F"  contains  the  results  of  this  analysis  for 
several  pipes  from  representative  localities.  The  first 
two  were  taken  from  near  the  centre  of  the  city,  but  where 
the  pipes  would  generally  have  been  positive  rather  than 
negative  to  the  track  rails.  The  other  three  samples 
were  outside  the  range  of  stray  current,  having  been  J/^ 
a  mile  to  1  ^4  miles  outside  any  probable  path  of  the  elec- 
tric railway  return.  The  first  two  samples  had  been  in 
the  ground  the  longest,  which  accounts  for  there  being  less 
metallic  iron  remaining  in  them. 

Table  "F" 
Composition  of  Matter  in  Pits  on  Cast  Iron  Pipes. 


Location  of 
pipe 

Metallic 
iron 

% 

Ferrous 

iron 

% 

Ferric 
iron 

% 

Silicious 

graphitic 

residue 

% 

Remarks 

Portage  & 

Hargrave . . 

26  2 

23  0 

2.2 

30.4 

pitting  5^"  deep 

Edmonton  & 
Qu'Appelle. . . 

35  2 

16.6 

10.4 

25  6 

<t      It      <> 

Stock  Yards. 
St.  Boniface. . . 

52.0 

17.4 

8.9 

13.2 

"    Vs"    " 

Stock  Yards, 
St.  Boniface. . . 

41.4 

24.6 

4.2 

18.4 

more  than    " 

Selkirk  Mental 
Hospital.. . 

49.2 

18.4 

9.1 

17.8 

and  sulphur 
1.1%  pitting  i" 

Phosphate  and  Sulphide  in  Corrosion  Products 

We  have  found  corrosion  products  other  than  the 
foregoing  which  point  to  further  complexity  of  the  corro- 
sion process.  Ferrous  phosphate  has  been  identified  in 
the  graphitic  spongy  residue  in  the  pits  of  corroded  pipes, 
being  conspicuous  by  its  light  blueish  green  color.  As 
it  could  hardly  have  been  present  in  the  original  iron,  we 
conclude  that  it  was  formed  during  the  process  of  corro- 
sion. It  has  not  hitherto  been  reported  to  our  knowledge 
as  a  product  of  stray  current  electrolysis,  and  its  presence 
is  as  yet  an  vmsolved  problem. 

Iron  sulphide  was  also  found  to  be  nearly  always 
present  in  the  pits  and  in  the  scale  from  both  the  inside 
and  the  outside  of  pipes,  not  only  within  the  city,  but  sev- 
eral miles  outside  the  electric  railway  area.  Experiments 
were  made  with  cast  iron  and  soil  samples  in  glass  bottles  to 
try  and  determine  whether  the  sulphide  was  the  result  of  self- 
corrosion,  or  of  stray  current  corrosion,  but  it  was  found 
to  be  present  in  both  cases.  The  sulphur  required  for 
its  formation  is  probably  contributed  by  the  free  sulphur 
mixed  in  the  original  cast  iron,  but  it  is  possible  that  sul- 


phates in  the  soil  may  be  reduced  to  sulphides  by  the 
electro-chemical  reactions.  Sulphides  having  been  found 
in  wood  and  clay  from  the  butts  of  poles  shortly  after 
their  removal  from  the  ground,  it  is  also  suspected  that 
sulphur-forming  bacteria  may  assist  in  the  formation  of 
sulphides,  as  the  bacteria  are  known  to  exist  in  this  region. 

The  Moisture  Content  and  the  Electrical 
Resistance  of  Soil 

The  moisture  content  of  the  samples  of  soil  collected 
in  this  investigation  varied  considerably.  The  electrical 
conductivity  of  the  soils  is  a  function  of  the  moisture 
content  as  well  as  of  the  salt  content,  and  it  was  deemed 
desirable  to  measure  the  electrical  resistance  and  deter- 
mine the  moisture  content  of  about  50  samples  taken  from 
various  places. 

Eighteen  of  the  samples  were  taken  directly  from 
off  water  pipes,  and  the  average  moisture  content  was 
28.75%,  the  range  being  from  about  20f/o  to  35%.  The 
resistance  of  these  same  18  samples  averaged  570  ohms 
per  cu.  cm.,  which  is  a  very  low  average  rating  of  soil 
resistance.  One  was  as  low  as  206  ohms,  while  another 
was  1085  ohms,  the  difference  in  these  two  instances 
being  probably  due  more  to  difference  to  the  salt  content 
than  the  moisture  content  of  the  samples. 

In  several  cases  the  resistance  of  the  soil  was  measured 
twice,  once  in  its  natural  condition  as  received,  and  sub- 
sequently in  a  saturated  condition,  and  the  results  showed 
that  when  saturated  the  same  soil  would  have  its  resist- 
ance reduced  to  only  about  one-quarter  of  its  resistance 
when  in  its  natural  state. 

In  contrast  to  the  foregoing  samples  of  limy  clay 
silt  soils,  the  same  measurements  were  made  on  a  sample 
of  coarse  gravel  backfilling  next  a  water  pipe  in  St.  Boni- 
face which  showed  only  3.4%  of  moisture  and  a  resistance 
of  37,000  ohms  per  cu.  cm.  which  was  reduced  on  satura- 
tion to  about  12,750  ohms. 

In  the  face  of  the  above  comparison  it  is  not  sur- 
prising that  pipes  laid  in  gravel  and  similar  porous  soils 
are  very  seldom  troubled  with  self-corrosion. 

The  moisture  content  varies  indeterminately  with 
depth.  Sometimes  the  dried  soil  is  above,  sometimes  below, 
and  there  is  no  way  of  foretelling  what  the  order  will  be 
at  any  one  spot.  The  character  of  the  soil  varies  at 
different  levels  and  the  capacity  for  holding  moisture 
varies  with  the  character  of  the  soil.  Clay  soils  are  well 
known  to  be  most  tenacious  of  water. 

One  sample  of  soil  was  taken  from  around  a  gas  pipe 
in  a  limy  silt  soil  at  Edmonton  and  St.  Mary's  Street, 
Winnipeg.  The  pipe  was  about  4  feet  down.  The  moisture 
content  was  only  4.5%  and  the  resistance  was  1965  ohms 
per  cu.  cm.,  or  about  3J4  times  the  average  resistance 
of  the  18  samples  taken  from  the  water  pipes.  This  fact 
is  of  particular  interest  also,  because  the  soil  aroimd 
this  gas  pipe  was  comparatively  dry,  while  in  samples 
taken  2  or  3  feet  directly  above  and  below,  the  moisture 
content  was  3  or  4  times  as  great,  and  the  electrical 
resistance  less  than  one-half  that  of  the  soil  directly  around 
the  pipe. 
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This  sinulo  inslaiice  of  the  «Ijservcd  clifTtTi'iice  in  the 
moisluro  of  soils  on  ^iix^  piix-s  mikI  water  ijipt's  respcclively, 
confirms  a  statement  macle  to  llie  writer  by  the  manager 
of  tlie  (ias  Deixirlinent  of  the  Winnipeg,'  IClectric  I^ailway 
Company,  llial  soil  around  Kas  i)iixs  is  nf'^'rally  dryer 
than  around  water  pipes,  this  Ixjin^  presumably  due  to 
the  jjenerally  averaj.;e  luRher  temperature  of  illuminatinK 
Has,  above  the  average  temperature  of  city  water.  This 
single  discover\'  above  reported  may  ni'ed  further  confirm- 
ation, but  it  certainly  points  to  the  probability,  that 
the  reason  why  the  «as  pipes  in  the  City  of  Winnipeg  haye 
so  far  not  been  damaged  by  corrosion  to  any  extent  in 
comparison  with  the  water  pipes,  is  because  of  less 
moisture  in  the  soil  immediately  surrounding  the  gas 
pipes,  lioth  sets  of  pipes  are  of  about  the  same  age,  and 
the  joints  are  made  in  the  same  way,  with  lead,  and  both 
are  equally  exposed  to  stray  current. 

Complete  Soil  Analyses 

It  was  deemed  desirable  to  have  complete  analyses 
made  of  a  number  of  typical  soil  samples  collected  from 
representative  areas  in  the  Winnipeg  district.  The  water 
soluble  content  was  first  determined  and  later  the  total 
analysis,  on  the  basis  of  the  hydrochloric  acid  soluble 
constituents  as  recommended  by  the  Bureau  of  Soils  at 
Washington  and  the  Dominion  E)epartment  of  Agriculture 
at  Ottawa.  Tables  "G"  and  "H"  give  the  water  soluble 
and  the  soil  constituents  respectively. 

Referring  to  Table  "G"  in  particular,  it  will  be  noted 
that  the  5  samples  show  from  nearly  1%  to  1-1/3%  of 
water  soluble  salts  out  of  the  total  weight  of  the  soil.  At 
the  places  where  these  5  samples  were  taken  corrosion 
of  water  pipes  had  been  particularly  severe,  with  the 
exception  of  the  Jubilee  and  Pembina  sample  which  was 
discovered  by  accident  and  analyzed  because  of  the  very 
large  crystal  aggregates  discovered,  which  are  of  calcium 
and  magnesium  sulphate. 


Tnble  "G" 
Water  Soluble  Salt  Content  of  Soils. 


Soil. 


Glasgow  Street  

Assiniboine  Substation 

Weston  Shops 

Cement  Mills 

Jubilee  &  Pembina  (no 
pipe    at  this  place).. . 

Broadway  &  Kennedy 

Portage  &  Main 

Transcona  Main  (C.P.R.) . . 

Bannatyne  &  Princess 

Selkirk  Mental  Hospital 

(lead  pipe  excavation). . 
Selkirk  Mental  Hospital 

water  main 

Selkirk  Mental  Hospital 

off  pipe  main 

Selkirk  Mental  Hospital 

off  east  elbow  main 

Godfrey  &  Harrow 

.Stock  Yards 

Manitoba  Gypsum  Wks.. . 

General  Hospital 

River  Ave.  East  of  Osborne 

Street 

Man.  Gypsum — soil  water 

around  valve 


Grams  per  hundred  thousand  grams 
of  soil. 


Ca 


3 
40 
30 
32 

223 

258 

52 

71 

258 

77 

40 

26 

27 
50 
80 
243 
34 

210 

41 


Mg 


9  7 

9  7 

12  3 

9  3 

96.0 
78  4 
17.6 
17  6 
96.0 

13.6 

10.4 

10.4 

17.6 
18.0 
14.0 
50.0 
17.5 

90.0 

139.5 


Na 


trace 
none 

10 

none 
39 
none 
none 
trace 


none 


trace 

none 

6 

trace 


10 


S04 

CI 

CO  3 

20 

4 

26 

39.6 

14 

42 

36.3 

16 

17 

46 

18 

41 

620 

6 

25 

840 

90 

30 

34 

15 

48 

109 

4 

27 

937 

15 

18 

49 

10 

49 

66 

10 

15 

48 

8 

4 

84 

13 

2 

79 

14 

5 

90 

14 

24 

630 

81 

35 

60 

18 

30 

590 

14 

35 

200 

31 

13 

ToUl. 


62.7 
145  3 
111.6 
156  3 

970  0» 

1335.4» 

216.6 

228  6 

1324.0* 

198.6 

141.4 

96.4 

143.6 

166.0 

222.0 

995.0* 

159.5 

939.0* 

424  5 


*  5  out  of  19,  heavy,  and  damage  to  pipes  extensive. 


Table  "H" 
Soil  Constituents  in  Samples  Dried  at  lOS^C. 

No.             Soil 

S1O2 

and 
Insoluble 

% 

Fe203 

% 

AI2O3 
% 

P2O5 

% 

CaO 

% 

MgO 

% 

Na20 

cr 
/o 

CO  2 

% 

SO3 

% 

CI 

% 

H2O 

and 

Organic 

% 

Total 

% 

1  Selkirk  Mental  Hospital 
(off  lead  service) 

54.8 
43.0 
59  4 
59.4 
57.0 
65.7 
51.9 
59  2 
'  55.8 
52  4 

4  5 
19 
5.0 
5.0 

5  8 
8.0 
4  8 
6.3 

3  5 

4  2 

10  3 
5.6 

11  7 
10,2 
11  3 

8  1 

9  6 
11  1 
10.4 
10  6 

0.22 
0.15 
0  25 
0  26 
0  27 
0.29 
0.48 
0.30 
0.21 
0.25 

10  3 

17.0 
8.3 
7.6 
8.7 
4.9 

11.1 
5  7 

10.0 
9  8 

3.1 
7.8 
1.5 
3.3 
1.8 
2.5 
2.8 
3.3 
3  2 
3  3 

0.48 
0.41 
0.48 
0.26 
0.67 
0.57 
0-57 
0.95 
0.50 
0.45 

13  1 
23  8 
10  7 

5.2 
12.3 

4.1 
16  3 

5.5 
12.9 
14.1 

0.70 
0  40 
0.20 
4.70 
0  47 
1.60 
0.23 
3.60 
0.70 
1.80 

0.18 
0  07 
0.07 
0.04 
0.06 
0  08 
0.04 
0.05 
0.07 
0,10 

3  0 
0  2 
3.0 
4.4 
2.0 
4.1 
3.1 
3.8 
3.4 
3.3     ' 

100.7 

2  General  Hospital 

100  4 

3  Portage  &  Main 

100  7 

4  Jubilee  &  Pembina 

100.4 

5  Godfrey  &  Harrow  

100.4 

6  Bannatyne  &  Princess 

7  Transcona  Main  (C.P.R.).. . 

8  Broadway  &  Kennedy 

9  Stock  Yards 

100.0 

100.8 

99  8 

100.7 

10  Manitoba  Gypsum  Works.. 

100.4 
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Electric  Battery  Efifect  of  a  Cell  Consisting  of  Two 

Cast  Iron  Electrodes  in  Contact 

with  Two  Different  Soils 

Two  cells  were  so  constructed  as  to  provide  two 
pieces  of  cast  iron  not  in  contact  with  each  other,  but  both 
in  contact  with  moist  soils,  the  anode  being  in  contact 
with  limy  silt  and  the  cathode  in  contact  with  a  clay 
soil,  both  soils  being  kept  moist.  One  of  these  cells  had 
an  initial  e.m.f.  of  2.1  millivolts  and  the  other  9.2  milli- 
volts, which  latter  became  7.6  millivolts  when  filled  with 
distilled  water.  Within  the  first  three  hours  No.  1  rose 
10  millivolts  and  No.  2  rose  40  millivolts.  In  about  3 
days  No.  1  had  reached  14  millivolts,  and  No.  2  ,63  milli- 
volts, which  were  reduced  respectively  to  12  and  to  48 
millivolts  after  adding  more  water.  The  voltages  varied 
for  two  months,  alternately  rising  and  falling.  At  the 
end  of  about  two  months,  the  cells  having  stood  on  open 
circuit,  and  without  any  addition  of  water,  the  polarity 
showed  a  reversal  in  both  cells.  Upon  adding  water  once 
more,  No.  1  recovered  its  original  polarity  and  voltage, 
but  No.  2  increased  its  negative  polarity  to  64  millivolts 
negative,  while  No.  1  went  as  high  as  66  millivolts  positive. 

These  results  shoiv  that  soils  of  Winnipeg  and  vicinity 
when  in  contact  with  iron,  can  of  themselves  set  up  an 
appreciable  e.m.f.  like  that  of  a  primary  battery,  amply 
sufficient  to  decompose  the  iron. 

Corrosion  of  the  Cast  Iron  Water  Mains  at  Selkirk 
and  Transcona 

As  this  case  of  self-corrosion  was  outlined  in  a  commu- 
nication by  the  writer  in  The  Journal  for  July,  1921,  only 
a  few  supplemental  remarks  will  be  made  here. 

The  soil  around  the  pipe  was  a  limy  clay  silt,  and 
though  it  was  not  as  heavily  charged  with  soluble  salts 
(see  Table  "G")  as  the  Winnipeg  soils,  crystals  of  calcium 
sulphate  were  found  in  the  soil  adjacent  to  the  pipe. 
There  were  many  limestone  pebbles  in  the  soil,  more 
or  less  decomposed. 

The  tarry  covering  of  the  pipe  was  peeling  off  and 
gave  no  protection.  The  corrosion  was  widespread, 
but  more  pronounced  on  the  flanges  of  the  bells  which 
in  one  instance  could  be  whittled  off  J^"  on  the  edge  of 
the  flange.  The  softening  was  in  patches.  At  one  spot 
where  a  limestone  pebble  was  in  contact  with  the  pipe 
the  deepest  pitting  was  observed,  the  pipe  being  softened 
about  }4"  deep.  The  soft  areas  on  the  pipe  were  marked 
by  patches  of  rust,  on  rernoving  which  the  iron  could 
be  dug  into  with  a  knife  blade.  Analysis  of  the  corroded 
material  has  been  given  in  Table  "C".  The  pipe  has 
been  in  the  ground  for  about  8  years.  It  is  located  about 
134  miles  west  of  the  Northern  extremity  of  the  trolley 
line  that  runs  to  Winnipeg,  the  nearest  substation  being 
about  5}4  miles  south  of  Selkirk.  The  town  water 
works  of  Selkirk  are  not  connected  to  the  hospital  water 
pipe  system,  being  fully  J^  mile  distant.  A  delicate 
galvanometer  has  failed  to  betray  the  presence  of  stray 
current. 

Besides  the  corrosion  at  Selkirk,  we  also  found  well 
advanced  corrosion  on  a  12  inch,  water  main  at  the  C.P.R. 
yard  at  North  Transcona,  3  miles  in  an  air  line  from  the 
nearest  electric  railway  tracks. 


Soil  Action  on  Lead  and  Copper 

Lead  and  copper  are  also  affected  by  self-corrosion 
in  these  same  soils,  but  our  researches  have  not  continued 
long  enough  to  submit  much  information.  A  lead  water 
service  pipe  in  the  Selkirk  Mental  Hospital  grounds  was 
found  to  be  corroded  and  the  evidence  of  decayed  manure 
in  the  original  backfilling  of  the  pipe  trench,  led  us  to 
suspect  that  nitrates  may  have  hastened  corrosion, 
the  other  soil  salts  being  much  the  same  as  in  the  case  of 
the  corroded  cast  iron  pipe. 

To  review  briefly  one  experiment,  a  small  new  lead 
plate  was  buried  in  contact  with  a  clay  soil  and  some 
black  surface  soil  in  a  sealed  glass  container,  with  plenty 
of  moisture  present,  and  when  removed  at  the  end  of 
4} 2  months  was  found  to  be  pitted  with  little  cavities 
about  as  big  as  pin  heads,  which  were  filled  with  white 
pellets  of  crystallized  lead  sulphate.  No  heat  was  applied 
during  the  experiment. 

A  copper  ground  plate  buried  below  the  basement 
floor  of  the  Manitoba  Government  Telephone  Exchange 
in  St.  Boniface,  corroded  in  18  months  or  less  after  instal- 
lation. We  were  given  to  understand  by  the  Telephone 
people  that  it  would  not  be  possible  for  any  stray  current 
to  be  leaking  out  into  the  earth  from  the  telephone  system 
through  this  ground  plate.  We  subsequently  immersed 
some  thin  sheets  of  copper  in  neutral  solutions  of  the 
alkaline  salts  above  mentioned  and  observed  evidence  of 
chemical  attack  within  24  hours,  by  the  formation  in  the 
solution  of  insoluble  greenish  compounds  of  copper. 

Corroboration  from  other  Places 

The  small  amount  of  laboratory  research  work  on 
self-corrosion  of  metals  in  soils,  hitherto  performed  in 
the  United  States  has  not  been  widely  published,  and  has 
moreover  been  so  heavily  overshadowed  by  investigations 
of  stray  current  electrolysis  and  its  mitigation,  that  self- 
corrosion  is  still  regarded  there  more  as  an  occasional 
accident,  than  as  being  inevitable  with  certain  soil  condi- 
tions. Confirmation  of  our  own  findings  has  therefore 
been  sought  and  found  in  reports  from  the  field,  rather 
than  the  laboratory. 

In  St.  Paul  and  Minneapolis  considerable  soil  corro- 
sion was  found  and  reported  by  E.  H.  Scofield,  power 
engineer  of  the  Twin  City  Rapid  Transit  Company  in 
the  Electric  Railway  Journal  of  November  14th,  1914. 
There  are  frequent  peat  formations  where  the  soil  is 
acid,  and  in  other  areas  there  are  nitrates  and  magnesium 
chloride.  The  acid  soils  pit  the  iron  clean  through. 
Mr.  Scofield  also  reported  on  a  piece  of  4"  cast  iron  water 
main  buried  for  20  years  at  Pierre,  South  Dakota,  and 
finally  removed,  after  perforation  by  spongy  graphitic 
pitting,  although  there  never  was  an  electric  railway  in 
that  town.  The  products  of  corrosion  from  this  piece 
of  pipe  were  found  to  be  of  the  same  character  as  that 
taken  from  the  Winnipeg  mains,  even  to  the  sulphide. 
In  the  Minneapolis  research  experiments,  a  potential 
diff'erence  as  high  as  400  millivolts  was  found  between 
metal  electrodes  buried  in  two  different  soils  in  the  same 
cell. 
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At  Hiaiuloii,  Manitoba,  a  6"  cast  iron  water  pi|X'  was 
cornMJrd  tlirouuli  hoforc  the  electric  railway  was  ever 
installed,  and  several  similar  cases  are  reported  as  having 
iiajiiiened  in  Calvary  Ix-fore  the  installation  of  the  electric 
lines  in  that  city. 

A  steel  pipe  line  at  Rochester,  N.Y.,  some  28  miles 
long,  sulïered  severely  from  self-corrosion  after  lying  in 
wet  clay  soil  or  in  swamp  water  for  about  7  years.  An 
exhaustive  report  upon  it  by  John  F.  Skinner,  principal 
assistant  engineer  of  the  City  of  Rochester  has  been 
printed.  In  this  case  stray  current  was  diligently  sought 
(ov  to  account  for  the  corrosion,  t)ut  none  could  be  found. 
Mr.  Skinner's  report  includes  a  remarkable  electro- 
chemical study  of  this  case,  by  Richard  II.  Ciaines, 
chemist  of  the  Board  of  Water  Supply  of  New  York 
City  which  was  read  as  a  paper  before  the  American 
Electro-Chemical  Society  as  long  ago  as  1908. 

The  more  rapid  corrosion  of  steel,  than  of  either 
cast  or  wrought  iron,  is  attributed  by  some  authorities 
to  the  manganese  in  the  steel,  which  has  a  higher  solution 
pressure  than  the  iron  and  probably  dissolves  first. 

At  Portland,  Oregon,  a  similar  steel  conduit  was 
badly  corroded  where  laid  in  wet  clay,  but  where  it  was 
imbedded  in  the  sandy  bottom  of  a  river  it  remained  in 
good  condition. 

Remarkable  confirmation  of  our  research  appeared 
in  the  translation  of  a  German  article  by  P.  Medinger 
describing  the  con'osion  of  cast  iron  water  pipes  at  Esch, 
in  Luxembourg.  Here  the  pipes  were  in  a  soil  full  of 
calcium  sulphate  and  no  stray  current  was  present.  The 
soil  conditions,  and  the  products  of  corrosion,  were 
almost  identical  with  those  of  Winnipeg  and  vicinity. 
Mr.  Medinger's  researches,  which  covered  a  period  of 
two  years,  confirm  the  fact  that  the  self-corrosion  of 
cast  iron  pipe  is  inevitable  under  the  soil  conditions  which 
we  know  exist  in  the  Red  River  valley. 

Preventive  Treatment 

The  subject  is  so  new,  that  there  has  not  been  time 
to  explore  methods  of  inhibiting  self  corrosion  of  metals. 
Evidently  the  field  is  as  wide  open  as  it  is  for  the  protection 
of  concrete. 

Although  the  usual  treatments  wath  tar,  dips  and 
paints  have  been  generally  proved  futile,  the  Rochester 
Waterworks  engineers  have  confidence  in  the  protection 
of  their  newest  steel  conduit  by  3  successive  coats  of  3 
different  special  paints  when  applied  under  very  rigid 
specifications.  If  these  really  protect  steel,  they  might 
also  protect  cast  iron. 

We  believe  that  the  life  of  cast  iron  pipe  in  a  wet 
salty  soil  could  be  lengthened  considerably  by  backfilling 
the  pipe  trench  with  quartz  sand  or  washed  gravel, 


rather  than  by  depending  on  a  thin  layer  of  paint.  Al- 
though such  a  backfilling  cannot  prevent  acces.s  of  salt 
solutions,  it  will  certainly  cause  them  to  be  less  concen- 
trated, by  the  time  they  reach  the  pipe,  and  will  give 
atmospheric  oxygen  lx;tter  access  to  the  pipe,  forming 
a  thin  coating  of  ferric  oxide.  S<jme  authonties  believe 
this  makes  the  solution  of  the  iron  prfxx-ed  much  slower, 
than  when  access  of  oxygen  to  the  pipe  is  sealed  off  by  a 
jacket  of  wet  clay. 

E.  L.  C.  Forster,  chemist  on  the  Dominion  Health 
Board  staff,  has  advised  us  that  a  very  small  percentage 
of  aluminum  with  cast  iron  has  prevented  microscopic 
shrinkage  cracks  in  the  surface  of  castings  that  otherwise 
formed  when  the  casting  cooled,  and  that  this  property 
was  utilized  in  making  munitions  during  the  war.  The 
absence  of  minute  surface  cracks  might  render  the  sili- 
cious  coating  of  cast  iron  pipe  more  impervious  to  salt 
solutions.  Any  method  of  casting  pipe  which  could 
produce  a  flawless  exterior  coating  of  silicate,  that  would 
resemble  enamel,  would  certainly  retard  the  solution  of 
the  iron. 

A  steel  conduit  at  New  Bedford,  Mass.,  where  it 
passed  through  2  miles  of  peaty  swamp,  was  backfilled 
with  gravel  and  suffered  no  trouble  from  corrosion  up  to 
the  time  it  was  examined  after  having  been  in  use  for 
10  years. 

In  most  sections  of  the  Western  United  States  where 
there  are  alkaline  salts,  the  soils  are  so  generally  porous 
as  not  to  hold  water  in  contact  with  buried  pipes,  and  no 
conspicuous  cases  of  corrosion  under  such  circumstances 
have  come  to  our  notice.  Everything  seems  to  point  to 
the  desirability  of  imbedding  buried  pipes  in  siHcate  sand 
or  gravel  whenever  possible.  * 

We  have  also  recently  learned  that  high  efficiency  is 
claimed  in  Europe  for  the  Mannesmann  special  method  of 
protecting  with  asphalt  and  jute,  steel  pipes  in  contact 
with  corrosive  soils  or  exposed  to  sea-water. 

The  foregoing  expedients  are  all  that  we  can  offer 
at  the  moment,  but  we  trust  they  may  prove  suggestive 
to  the  engineers  most  interested. 

In  conclusion,  we  desire  to  point  out  that  the  fore- 
going memoranda  are  not  intended  to  convey  the  impres- 
sion that  stray  current  corrosion  does  not  happen  in  any 
moist  soil,  where  the  pipes  are  actually  found  to  be 
electrically  positive  to  other  buried  conductors  connected 
with  a  railway  power  station  bus  bar;  but  we  think  we 
have  demonstrated  that  where  there  is  no  stray  current 
possible,  or  where  stray  current  may  be  flowing  into  a 
pipe  and  not  out  of  it,  a  wet  clay  soil  charged  with  alkaline 
salts  must  inevitably  and  automatically  corrode  a  cast 
ron  pipe. 


*  (Journal   fur   Gasbeleuchtung   und    verwandte    Beleuchtungsarten   so  wie  fur 
Massersorgung,  Berlin,  Feb.  16  and  23,  1918J 
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Water  Supply  and  Irrigation  Schemes  of 
the  Prairie  Provinces 

History  of  development,  formation,  ownership  and  control  of  irrigation  districts 

G.  N.   Houston,   M.E.I.C.,   Secretary,   Irrigation  Council  of  Alberta 
Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  Uth,  1921. 


Agriculture  is  one  of  the  oldest  arts  known  to  man 
and  it  is  probable  that  irrigation  ranks  next  in  age. 

It  is  common  knowledge  to-day  that  the  Egyptians, 
Babylonians,  Assyrians  and  other  ancient  nations  which 
had  reached  a  high  state  of  civilization,  applied  water 
artificially  to  their  crops  for  the  purpose  of  increasing 
their  yield,  but  it  is  not  so  generally  known  that  this  art 
was  practised  successfully  on  this  side  of  the  world  by 
an  ancient  race  whom  we  sometimes  think  of  as  savages. 
One  of  the  largest  sugar  estates  in  the  world  is  to-day 
irrigated  by  a  system,  the  main  canals  of  which  are  the 
irrigation  ditches  constructed  thousands  of  years  ago  by 
the  Incas  of  Peru,  or  their  predecessors,  for  watering 
their  crops.  It  was  only  necessary  for  the  present  owners 
to  clean  out  the  accimiulated  debris  of  several  thousand 
years  and  turn  in  the  water. 

The  necessity  for  the  artificial  application  of  water 
to  crops  is  readily  recognized  in  those  areas  where  the 
rainfall  is  insufiicient  to  produce  a  profitable  crop,  but 
the  desirability  of  irrigation  for  the  purpose  of  increasing 
an  already  good  crop  to  the  maximum  yield  is  not  so 
often  realized.  In  general  it  may  be  said  that  wherever 
the  rainfall  is  10"  or  less  during  the  cropping  season  and 
so  distributed  as  to  cause  droughts  of  17  days  duration 
or  over,  irrigation  is  desirable. 

In  limited  portions  of  Southern  Alberta  and  Saskat- 
chewan, irrigation  is  a  necessity,  that  is,  the  rainfall  is 
insufficient  to  produce  a  profitable  crop.  In  the  greater 
part,  however,  of  the  area  of  these  two  provinces  which 
lies  South  of  township  40,  irrigation  is  desirable  for 
increasing  the  yield. 

The  writer  does  not  propose  to  discuss  the  benefits 
to  be  derived  from  the  application  of  water  in  this  area 
except  to  state  that  it  has  been  demonstrated  that  the 
yield  from  dry  farming  may  be  increased  from  50%  to 
100%  by  irrigation  at  a  slight  additional  cost. 

History  of  Irrigation  in  Alberta 

While  there  were  a  number  of  small  private  irrigation 
schemes  built  in  this  area  previously,  irrigation  on  a  large 
dates  from  the  year  1900  in  which  the  Alberta  Railway 
and  Irrigation  Company's  project  was  completed.  This 
system  irrigates  about  80,000  acres  South  and  East  of 
Lethbridge,  Alberta.  The  main  canal  and  distributaries 
were  constructed  and  are  maintained  and  operated  by 
the  company,  and  the  farmers  own  and  operate  the 
laterals.  Their  source  of  supply  is  the  St.  Mary  River. 
The  Canadian  Pacific  Railway  Company  now  owns  the 
controlling  interest  in  this  company. 


In  1910  another  block  of  land  known  as  the  "Western 
Section"  was  brought  vmder  irrigation  by  the  Canadian 
Pacific  Railway  Company.  This  land  is  located  just 
East  of  Calgary  and  contains  about  223,000  acres  of 
irrigable  land.  Its  source  of  supply  is  the  Bow  River. 
The  main  canal,  distributaries  and  laterals  were  all 
constructed  by  the  company  and  water  is  delivered  by 
them  to  each  quarter  section.  The  cost  of  this  system 
was  approximately  $22.00  per  acre. 

Three  years  later  in  1913,  the  same  company  com- 
pleted the  Eastern  Section  Irrigation  Project  at  a  cost 
of  about  $26.00  per  acre.  This  contains  about  400,000 
acres  irrigable  and  extends  from  the  Bow  River  to  the 
Red  Deer  River  in  ranges  1 1  to  16  West  of  the  4th  Meridian. 
The  source  of  supply  is  also  the  Bow  River. 

The  company  charges  a  maintenance  fee  of  50  cents 
per  acre  in  the  Western  Section  and  $1.25  per  acre  in 
the  Eastern  Section  and  $150.00  per  second  foot  of  water 
furnished  in  the  A.R.  &  I.  Tract,  which  equals  75  cents 
per  acre  imder  present  duty  or  $1.00  under  old  duty. 

In  1920  the  Canada  Land  and  Irrigation  Company 
delivered  water  to  its  land  for  the  first  time.  When  this 
system  is  completed  it  will  serve  about  200,000  acres. 
Its  source  of  supply  is  also  the  Bow  River.  The  annual 
charge  for  maintenance  under  this  system  is  $1.50  per 
acre. 

These  projects  have  all  been  developed  by  corporate 
interests  for  the  purpose  of  irrigating  their  own  lands, 
and  as  this  area  was  not  settled  previous  to  construction, 
colonization  was  and  is  still  an  important  part  of  these 
schemes. 

The  A.  R.  and  I.  and  Western  are  practically  all 
sold.  The  Eastern  Section,  however,  is  now  settling  up 
fast,  having  been  retarded  somewhat  by  the  war. 

The  Canada  Land  and  Irrigation  Company,  how- 
ever, have  only  about  10,000  acres  under  cultivation 
this  year. 

Those  interested  in  irrigation  realized  that  there 
were  certain  areas  already  settled  up  which  needed  water, 
but  owing  to  the  fact  that  this  land  was  owned  by  the 
settlers,  there  was  not  the  same  incentive  for  corporate 
interests  to  develop  an  irrigation  system  to  serve  it, 
because  the  profits  from  these  operations  were  largely 
in  the  sale  of  the  land  and  not  m  the  carriage  of  water. 
The  demand  therefore  arose  for  some  means  by  which  the 
settlers  could  co-operate  in  the  construction  of  a  system 
to  irrigate  their  own  lands. 
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Map  of  Southern  Alberta  and  Saskatchewan  showing  the  Irrigation  Projects. 

In  operation;  1.-  C.  P.  R.  Lethbridge  Section  formerly  A.  R.  &  I.  Co.,  80,000  acres  ;  2.-  C.  P.  R.  Western  Section,  223,000  acres  : 
3.-  C.  P.  R.  Eastern  Section,  400,000  acres  ;  4.-  Canada  Land  &  Irrigation  Co.  Project,  200,000  acres  ;  5.-  Taber  Irrigation 
District,  17,000  acres.  Under  construction:  6.-  Lethbridge  Northern  Irrigation  District,  105,000  acres.  Proposed:  7.-Retlaw- 
Lomond  Project,  *  70,000  acres  ;  8.-  United  Irrigation  District,  23,000  acres  ;  9.-  South  MacLeod  Irrigation  District.  60.000 
acres  ;  10.-  Little  Bow  Irrigation  District,  3,000  acres  ;  11.-  Champion  Irrigation  District,  *  50,000  acres  :  12.-  Lethbridge 
Southeastern  Project,  500,000  acres  ;  13.-  Beaver  Creek  Irrigation  Project,  *  10,000  acres  ;  14.-  Medicine  Hat  Southern  and 
Eastern  Project,  *  10,000  acres  ;  15.-  Cypress  Lake  Irrigation  Project,  12,000  acres  ;  16.-  North  Saskatchewan  Project  (not 
surveyed),  Unknown.     (*  Surveys  not  completed) . 


Irrigation  Districts 

When  the  Province  of  Alberta  was  created  it  fell 
heir  to  an  irrigation  districts  act,  which  appeared  to  be 
the  proper  means  through  which  to  accomplish  this 
purpose.  As  provisions  of  this  act  were,  however,  out 
of  date  and  imsatisfactory  in  other  respects,  the  Alberta 
Goverimient  was,  in  1915,  prevailed  upon  to  repeal  this 
act  and  pass  a  new  Irrigation  Districts  Act  adequate  to 
meet  the  present  conditions. 

The  first  group  of  settlers  to  take  advantage  of  this 
law  were  those  in  the  vicinity  of  Taber,  Alberta,  who 
organized  the  Taber  Irrigation  District,  issued  bonds 
and  contracted  with  the  Canadian  Pacific  Railway  Com- 
pany to  extend  the  works  of  the  Alberta  Railway  and 
Irrigation  project  to  cover  17,000  acres  of  their  land,  for 
which  the  company  took  their  bonds  at  par  as  compensa- 
tion. Tiiis  system  cost  the  district  about  $16.00  per 
acre.  Water  was  delivered  to  this  area  for  the  first  time 
this  year.  The  district  owns  and  operates  the  system, 
the  company  simply  delivering  the  water  at  the  head 
of  their  main  canal. 


The  Lethbridge  Northern  Irrigation  District  was 
the  second  to  organize  under  this  law  (November  1919). 
This  district  has  voted  $5,400,000.00  for  the  construction 
of  its  system  which  is  now  under  way  and  is  to  be  comple- 
ted by  May  1923.  This  simi,  however,  provides  for 
three  years  interest  and  one  year's  maintenance  of  the 
works  that  is,  the  farmers  will  have  no  interest  or  main- 
tenance to  pay  until  one  year  after  the  completion  of  the 
works.  This  district  contains  about  105,000  acres  of 
irrigable  land.  The  estimated  cost  of  the  works  is  about 
$51.00  per  acre.  Owing  to  this  estimate  being  made 
during  high  prices  prevailing  during  1919  it  is  probable 
that  it  will  be  built  for  less  than  this  amount. 

The  United  Irrigation  District  has  organized  and 
is  about  to  issue  bonds  for  the  construction  of  a  system 
to  cover  23,000  acres  lying  between  the  Belly  and  Water- 
ton  Rivers,  at  a  cost  of  about  $28.00  per  acre. 

Districts  in  Formation 

Several  other  districts  are  in  various  stages  of  form- 
ation: the   South  Macleod  Irrigation  District  of  60,000 
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acres,  the  Retlaw-Lomond  Project,  covering  70,000  acres, 
the  Medicine  Hat  Southern  and  Eastern  Projects,  10,000 
acres,  the  Beaver  Creek  Project,  10,000  acres,  the  Cham- 
pion Project,  50,000  acres,  the  little  Bow  Project,  3,000 
acres,  the  Lethbridge  Southeastern  Project,  500,000 
acres,  the  North  Saskatchewan  Project,  acreage  unknown, 
the   Cypress  Lake   Project.    12,000  acres, 

This  gives  a  total,  exclusive  of  the  last  two  projects, 
which  lie  almost  entirely  in  Saskatchewan,  of  1,751,000 
acres  which  it  is  proposed  to  irrigate  in  Alberta. 

The  source  of  water  supply  for  this  is  to  be  drawn 
from  the  tributaries  of  the  South  Saskatchewan  River 
in  Alberta  and  it  has  been  suggested  that  this  might  so 
deplete  the  supply  in  this  river  as  to  interfere  with  the 
proper  development  of  the  Province  of  Saskatchewan. 
While  the  provincial  officials  have  no  control  over  this 
matter,  the  allocation  of  water  being  entirely  in  the 
hands  of  the  Minister  of  the  Interior,  a  hasty  study  of 
the  situation  indicates  that  this  is  not  the  case.  Assum- 
ing that  all  the  land  mentioned  above  will  ultimately 
be  under  irrigation,  and  an  irrigation  factor  of  80%,  we 
have  1,400,800  acres  net  to  be  irrigated  in  any  one  year. 
Under  the  present  duty  of  water  of  1 J^  acre  feet  per  acre, 
this  would  require  2,101,200  acre  feet  net.  Assuming 
50%  losses,  we  have  3,151,800  acre  feet  gross  as  the 
necessary  quantity  of  water  required  to  irrigate  this 
land.  The  records  of  the  run-off  for  the  South  Sas- 
katchewan River  for  the  years  1911  to  1919  inclusive, 
at  Medicine  Hat,  located  below  all  these  projects,  show 
that  there  passed  during  each  year  into  Saskatchewan 
from  700,000  to  6,000,000  acre  feet  in  excess  of  this 
amount.  For  the  year  ending  August  1919,  684,000 
acre  feet  more  than  enough  to  irrigate  these  lands  passed 
by  Medicine  Hat  in  Saskatchewan.  During  this  same 
year  the  larger  projects  diverted  approximately  500,000 
acre  feet  from  this  flow  which  should  be  deducted  from 
the  quantity  required  to  supply  this  total  area  and  added 
to  the  quantity  available  for  use  in  Saskatchewan  making 
over  1,000,000  acre  feet  excess  above  the  requirements 
for  irrigation  of  this  land  in  Alberta  during  the  dryest 
year  on  record. 

This,  of  course,  assumes  that  proper  storage  facilities 
are  provided  to  make  this  water  available. 

Sources  of  Supply 

An  additional  factor  of  safety  is  found  in  the  fact 
that  the  intakes  of  the  larger  projects,  whose  sources  of 
supply  are  from  the  Old  Man  River  and  its  tributaries, 
are  located  well  up  on  the  streams,  leaving  a  large  territory 
below  tributary  to  these  rivers,  the  drainage  from  which 
will  pass  into  Saskatchewan.  This  is  made  up  of  the 
natural  nm-off  and  the  waste  and  percolation  from  the 
large  irrigated  tracts. 

Further  comparing  the  nm-off  of  the  South  Saskat- 
chewan at  Medicine  Hat  with  the  run-off  at  Saskatoon, 
we  find  that  during  the  months  of  heaviest  draft  on  the 
supply,  viz:  June,  July  and  August,  there  is  a  gain  in  the 
quantity  of  water  flowing  between  these  points  varying 
from  about  2000  to  20,000  acre  feet  per  month.  In 
this  connection  it  should  further  be  noted  that  the  banks 
of  the  South  Saskatchewan  from  Medicine  Hat  to  Saska- 
toon are  so  high  that  the  use  of  water  from  this  source 
for  irrigation  of  any  large  tract  is  practically  prohibitive. 
Pumping  for  the  irrigation  of  general  agricultural  crops 


is  not  successful  in  this  area  to  a  height  of  over  40  feet 
using  gasoline  or  coal  for  fuel.  This  might  be  increased 
to  100  feet  if  natural  gas  was  available  for  fuel.  There 
is,  however,  another  source  proposed  for  this  purpose 
which  cannot  be  used  to  any  great  extent  in  Alberta. 
This  source  is  the  North  Saskatchewan  River  and  can 
probably  be  developed  to  supply  close  to  a  million  acres 
in  Saskatchewan.  Preliminary  surveys  for  the  use  of 
this  water  are  now  in  progress  by  the  Reclamation  Service. 
The  only  demands  on  this  water  of  the  South  Saskatche- 
wan would  therefore  probably  be  limited  to  domestic 
and  municipal  uses.  The  requirements  of  the  district 
now  organized  to  supply  Moose  Jaw,  Regina  etc.,  is 
about  1500  a.f.  per  month. 

It  will  therefore  appear  from  this  hasty  view  of  the 
situation  that  there  is  sufficient  water  in  the  South  Sas- 
katchewan River  and  tributaries  to  supply  all  the  demands 
of  both  provinces. 

Irrigation  Districts  Act 

As  reference  has  been  made  in  this  paper  to  the 
Irrigation  Districts  Act,  under  which  future  irrigation 
development  in  that  Province  will  proceed  and  as  the 
Province  of  Saskatchewan  passed  a  similar  Act  in  1920 
a  short  resume  of  the  statute  as  reenacted  in  1920  will 
be  given  and  those  desiring  further  information  are 
referred  to  the  excellent  paper  on  the  Act  read  by  H.  B. 
Muckleston,  M.E.I.C.  at  the  Banff  meeting  last  year, 
{Journal  page  510,  November,  1920.) 

As  many  are  aware,  the  Dominion  Reclamation 
Service  makes  all  preliminary  surveys  and  investigates 
as  to  the  feasibility  of  the  projects.  When  these  are 
completed  and  the  boundaries  of  the  irrigation  area  are 
fixed,  the  Act  provides  that  a  petition  signed  by  the 
owners  of  at  least  51%  of  the  area  involved  shall  be 
submitted  to  the  minister  of  public  works  of  the  province. 
After  proper  advertisement  of  the  fact  an  election  is  held 
at  which  a  board  of  three  trustees  is  elected  to  run  the 
affairs  of  the  district.  The  district  is  a  corporate  body 
somewhat  similar  to  a  municipality.  The  trustees  have 
the  necessary  powers  to  buy  and  sell  real-estate,  cons- 
truct, maintain  and  operate  irrigation  works  and  raise 
funds  for  this  purpose  by  issuing  debentures  and  taxing 
of  the  land  in  the  district.  Under  the  amendments  of 
1921  all  arrears  of  taxes  are  collected  vmder  the  provisions 
of  the  Tax  Recovery  Act  of  the  province. 

The  Act  also  provides  for  an  Irrigation  Council  of 
not  to  exceed  three  members,  whose  duty  it  is  to  advise 
the  trustees  concerning  the  conduct  of  the  business  of 
the  district.  The  members  of  this  body  are  appointed 
by  the  Lieutenant  Governor  in  Cotmcil.  At  present 
there  are  two  members,  L.  C.  Charlesworth,  M.E.I.C. 
deputy  minister  of  railway  and  telephones  of  Alberta, 
and  the  writer.  This  council  may  forbid  any  act  or 
course  of  conduct  proposed  to  be  done  or  entered  into 
by  the  Board.  No  money  received  by  a  district  on  a 
Bond  issue  shall  be  expended  without  its  approval.  It 
may  employ  such  advice  and  assistance  as  may  be  nec- 
essary, the  cost  to  be  charged  against  the  district  in 
connection  with  which  the  work  is  done.  No  construct- 
ion work  shall  be  begun  or  contract  let  for  the  same 
until  approved  by  the  council.  The  annual  assessment 
fixed  for  operation  and  maintenance  by  the  trustees 
must  be  approved  by  the  council. 
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The  Alborta  (Government  has  adopted  a  policy  of 
miaraiiteeiiij;  the  principle  and  interest  of  the  debentures 
1)1  irriKation  districts.  Helore  this  is  done,  however 
an  enKineer  is  i'nii)loyed  to  inaki'  a  sixrial  report  on  the 
IMoject  and  each  case  is  dealt  with  on  its  merits.  If 
I  lie  engineer's  report  is  fav()ural)le,  a  siK'cial  act  may  be 
passed  by  the  legislature  Kuaranteeins;  the  tonds. 

In  the  case  of  the  Lethbridj^e  Northern  IrriRation 
District  this  special  act  also  im|)osed  upon  the  Irrigation 
Council  the  additional  responsii)ility  of  taking  all  steps 
jireparatory  to  the  construction  of  or  letting  contracts 
for  tile  construction  of  any  works  and  it  is  assumed  that 
this  will  be  the  usual  provision  where  the  Government 
guarantees  the  bonds. 

Ownership  by  Settlers 

As  has  been  intimated  before,  the  large  irrigation 
systems  now  in  operation  in  Abcrla  are  owned  and  opera- 
ted by  private  corporations.  In  the  United  States  this 
stage  of  corporate  ownership  and  carriage  of  water  for 
hire  has  passed  and  the  farmers  have  bonded  their  land 
and  purchased  the  works  of  these  companies.  In  British 
Columbia  they  are  in  the  transition  stage,  the  government 
having  provided  a  fund  from  which  communities  wishing 
to  get  control  of  their  works  can  borrow  the  necessary 
money. 

In  Alberta  no  desire  has  been  shown  as  yet  by  the 


settlers  under  the  large  projects  to  acquire  their  systems 
but  it  may  be  reasonably  expected  that  this  situation 
will  arise  later  and  it  may  be  noted  in  passing  that  the 
Irrigation  Districts  Act  of  Alberta  provides  a  means  for 
this  purixwe. 

Alberta  has  another  Act  known  as  the  Water  Users' 
Districts  Act.  This  provides  a  means  whereby  all  the 
users  of  water  under  one  or  several  laterals  or  distribu- 
taries in  any  system  may  form  a  co-operative  association 
for  the  operation  and  maintenance  of  the  particular  part 
of  the  system  under  which  they  farm.  They  are  governed 
by  a  board  of  three  managers  who  have  pcjwer  to  tax 
the  land  for  acquiring  funds  to  carry  on  the  work  of  the 
district.  Several  of  these  districts  have  been  formed 
under  the  A.R.  and  I.  system  and  are  operating  with  more 
or  less  success. 

Irrigation  in  Southern  Alberta  cannot  proceed  much 
further  until  a  decision  has  been  rendered  by  the  Inter- 
national Joint  Commission  as  to  the  meaning  of  the 
Treaty  dividing  the  waters  of  the  Milk  River  and  St. 
Mary  River  between  the  United  States  and  Canada, 
as  the  proposed  Lethbridge  South  Eastern  Project  depends 
largely  on  these  streams  as  a  source  of  supply. 

Irrigation  has  only  just  started  in  the  prairie  prov- 
inces, and  if  the  schemes  now  projected  proceed  to  com- 
pletion and  are  operated  successfully,  Southern  Alberta 
and  Saskatchewan  will  be  the  garden  spot  of  the  Dominion. 


Economics  and  Engineering  Features  of  the 
Manitoba  Power  Commission 

General  considerations,  features  of  the  Portage  Line,  later  developments 

J.  Rocchetfi,  M.E.I.C.,  Chief  Engineer,  Manitoba  Power  Commission. 
Paper  presented  at  the  Tenth  General  Professional  Meeting,  Saskatoon,  August  11th,  1921. 


Coal,  water  and  oil  are  the  chief  sources  of  power,  and 
the  first  consideration  to  be  taken  into  account  is  to 
determine  the  best  method  of  delivering  this  energy — 
once  it  is  developed,  to  the  points  of  use. 

When  the  chemical  energy  of  coal  or  oil,  or  the  mech- 
anical energy  of  water  falls  is  converted  into  electric 
energy,  a  transmission  line  will  carry  this  energy  to  the 
actual  point  of  use.  It  is  brought  into  a  factory,  street 
or  home  and  there  converted  into  heat,  light  or  mechanical 
energy,  as  the  case  may  be,  and  this  may  be  done  under 
the  most  perfect  control  and  handled  with  very  little 
labour.  No  other  form  of  energy  may  be  so  conveniently 
used  as  electrical  energy. 

The  time  is  not  far  distant  when  a  network  of  inter- 
connected transmission  lines  will  supply  all  the  energy 
required  for  the  factories  or  for  our  homes.  The  recog- 
nition of  this  fact  is  the  cause  of  the  development  of  so 
many  devices  and  so  much  apparatus  to  assure  continuity 
of  service.  At  present  the  transmission  of  power  is  still 
in  the  preliminary  stage.  Future  transmission  develop- 
ments will  constitute  the  backbone  of  a  new  era  of  indus- 
trial civilization,  and  to  reach  this  the  requirements  may 
be  enimierated  as  follows  : 


1.  Reliability  of  supply. 

2.  Avoidance  of  abnormal  conditions  on  transmission 
line  which  may  injure  the  user's  apparatus. 

3.  Constant  potential  and  frequency. 

4.  FlexibiUty  of  the  system. 

True  engineering  is  essentially  an  economic  science, 
and  all  transmission  problems  are  to  be  based  on  general 
economic  principles.  The  real  difficulty  in  designing 
a  transmission  system  is  in  estimating  not  only  the  present 
requirements  but  the  probable  future  demand  from  the 
same  system. 

Features  of  High  Tension  Systems 

On  this  continent  the  actual  practice  is  to  transmit 
electrical  energy  by  means  of  three-phase  alternating 
current,  vdth  frequency  of  25  or  60  cycles,  the  latter 
periodicity  being  more  or  less  standard  at  present.  Another 
system  of  transmission  of  energy  is  by  means  of  high 
tension  direct  current,  a  system  developed  by  Thury  and 
quite  extensively  used  in  Europe. 
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Considering  only  overhead  construction,  conductors 
may  be  supported  by  wood,  steel  or  reinforced  concrete 
structures.  Wood  supports  may  consist  of  single  poles 
or  composite  frames.  Steel  structures  may  be  tubular 
poles,  latticed  poles,  flexible  towers  or  heavy  rigid  towers 
with  wide  rectangular  base.  The  type  of  supporting 
structures  will  be  dependent  upon  the  span  or  distance 
between  supports.  One  of  the  most  important  eco- 
nomic questions  is  the  determination  of  the  standard 
span.  The  material  of  the  conductors,  the  cost  of  the 
supports,  insulators,  etc.,  and  the  consideration  of  main- 
tenance cost  will  determine  the  length  of  the  span. 

The  most  economical  size  of  conductors  for  a  given 
amount  of  power  to  be  transmitted  may  be  fouud  applying 
Kelvin's  Law,  and  also  for  the  economic  ohmic  voltage 
drop.  Next  to  consider  is  the  economic  voltage  which 
is  the  most  important  matter  of  all.  A  very  important 
consideration  to  bear  in  mind  is  that  more  trouble 
may  be  experienced  in  handling  heavy  current  than  in 
handling  high  voltages. 

The  transmission  of  energy  by  high  voltage  has 
progressed  very  steadily  since  the  first  100,000  volt 
lines  were  built  in  1906-09.  The  range  of  voltage  has 
extended  upward  and  at  the  present  date  150,000  volt 
lines  are  in  active  operation,  and  soon  a  220,000  volt 
superpower  line  will  be  imder  construction. 

The  distance  which  the  energy  must  be  carried  and 
the  amount  of  power  to  be  transmitted  are  the  factors 
determining  the  voltage  to  be  used.  The  choice  of 
voltage  is  based  on  economical  considerations  resulting 
from  the  calculation  of  line  losses  and  voltage  drop,  and 
by  practical  considerations. 

The  conductor  used  is  chosen  after  consideration 
of  losses,  mechanical  strength  and  other  factors.  Up 
to  the  present  time,  the  tendency  has  been  to  choose 
a  size  of  conductor  which  would  not  produce  corona  loss 
at  normal  operating  voltage.  The  actual  practice 
is  that  to  avoid  a  too-large  size  of  conductor  for  the 
carr^ang  of  the  power  currents  a  reasonable  amount 
of  corona  loss  is  allowed,  providing  that  the  combined 
losses  are  not  economically  excessive. 

Another  important  feature  of  high  voltage  trans- 
mission lines  or  systems  is  whether  these  are  to  be  oper- 
ated with  isolated  or  grounded  neutral.  Both  systems 
are  in  use,  and  from  a  list  issued  by  the  Electrical  World 
for  systems  of  70,000  volts  and  over,  they  were  about 
equally  divided.  However,  the  present  tendency  for 
voltages  above  100,000  is  for  direct  grounded  neutral. 
Single  circuit  transmission  systems  are  mostly  operated 
with  isolated  ground,  but  in  a  transmission  system,  where 
there  are  so  many  variable  factors,  and  is  governed 
mostly  by  local  conditions,  experience  is  more  valuable 
than  theory,  and  so  this  question  is  solved  in  practice  as 
for  many  another  problem  met  in  transmission  of  power. 

Manitoba  Power  Commission 

Since  the  establishment  of  the  Manitoba  Power  Com- 
mission by  order-in-council  in  July  ,1919,  under  the  autho- 
rity of  the  Electric  Transmission  Act,  which  was  passed 
in  the  Legislative  Session  of  1919,  considerable  progress 
has  been  made  toward  ultimately  supplying  all  the  more 


densely  populated  sections  of  the  province  with  an  ade- 
quate supply  of  electrical  energy  from  hydro-electric 
or  other  sources.  The  first  undertaking  has  been  to 
supply  adequate  electric  power  to  the  city  of  Portage  la 
Prairie. 
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Winnipeg — Portage  Line 

After  considerable  preliminary  work  in  connection 
with  the  most  economical  supply,  it  was  decided  that  the 
best  solution  was  to  build  a  transmission  line  from  Winni- 
peg to  Portage,  energy  being  supplied  from  the  Winnipeg 
hydro  system.  Consequently,  a  survey  was  made  and 
the  final  location  of  tliis  transmission  line  was  mapped. 
To  reduce  the  cost  at  a  minimum  considering  that  all 
charges  were  to  be  borne  by  the  city  of  Portage  la  Prairie, 
it  was  decided  to  run  the  line  along  coimtry  roads,  so 
as  to  avoid  having  to  buy  a  right  of-way.  This  line 
starts  at  the  City  of  Winnipeg's  substation  located  at 
the  corner  of  Stafford  St.  &  Scotland  Ave.  and  ends  at 
Portage  la  Prairie  city  limits,  the  receiving  substation 
being  located  on  Saskatchewan  Avenue.  After  careful 
consideration  of  relative  cost  of  wooden  and  steel  supports 
and  of  the  amount  of  money  allocated  to  this  undertaking 
it  was  decided  that  the  latter  would  be  the  more  economical 
and,  consequently,  the  line  was  built  with  galvanized 
steel  structures,  with  steel  foundations.  The  standard 
span,  after  due  consideration  to  the  voltage  used,  insu- 
lators, conductors,  sags,  etc.,  was  fixed  at  500  feet,  reducing 
it  to  400  feet  inside  the  limits  of  Winnipeg. 

The  voltage  used,  66,000  volts,  was  decided  upon 
after  due  consideration  of  the  length  of  the  line,  nearly 
60  miles,  the  relative  cost  of  pin  and  suspension  insulators, 
the  cost  of  the  steel  supports,  and  in  considering  that 
this  line  was  intended  only  to  supply  Portage  la  Prairie. 

The  general  design  of  the  line  consists  of  three  spans 
supported  by  A  frame  flexible  towers,  the  next  span  being 
supported  by  a  square  tower.    About  every  mile  there 
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Portage  Line — Standard  Flexible  A  Frame. 

Special  towers  are  used  for  raihvay  crossings, 
comers  and  crossings  over  telephone  or  power  lines.  The 
steel  towers  were  designed  to  carry  two  three-phase 
circuits  and  a  ground  wire  at  the  top.  Aluminum  cables 
steel  reinforced  of  No.  1/0  size  are  used.  The  grotmd 
wire  is  of  Martin  Siemens  steel  cable  ?  §  inch  in  diameter. 
The  size  of  conductors  was  selected  for  a  carr\ing  capacity 
of  5000  K.W.  for  each  one   of  the  three-phase  circuits. 

The  insulation  of  the  line  was  very  carefully  studied. 
Pin  insulators,  distributing  electrostatic  stresses  evenly 


tlirou^;liout  tlie  insulator  Ixxly  were  selected  thus  ensur- 
ing oixrating  reliability  and  greater  durability  of  the 
insulator.  The  wet  and  dry  tests,  made  as  per  speci- 
fications, showed  a  very  high  factf>r  f)f  safety.  Suspended 
insulators,  composed  of  a  siring  of  five  discs,  are  used 
for  anchoring.  Ail  railway  crossings  have  been  construct- 
ed in  accordance  with  the  rules  of  the  Board  of  Railway 
Commissioners. 

Special  care  was  taken  for  a  very  efficient  and  pro- 
tective tie  of  the  conductor  to  the  insulator,  and  the 
tie  used  proved  to  be  very  good.  Conductors  were 
strung  in  accordance  with  prepared  sag  charts. 

In  consideration  of  the  fact  that  the  municipal 
steam  plant  supplying  power  and  light  at  Portage  la 
Prairie  was  in  a  very  precarious  condition  and  liable 
to  be  out  of  service  at  any  time  and  furthermore  unable 
to  supply  the  demand,  the  commission  was  asked  to 
hurry  the  construction  of  the  power  line,  and  although 
it  was  admitted  that  work  of  the  kind  could  not  properly 
be  done  in  winter  time  in  the  prairie,  still  the  work  went 
on  with  the  understanding  that  they  were  taking  the 
responsibility  of  the  stability  of  the  line. 

The  construction  was  almost  completed  when  in 
the  middle  of  March,  1920,  a  sleet  storm  with  wind  at 
60  miles,  raged  over  the  prairie.  Ice  about  3  inches 
in  diameter  had  formed  around  the  conductors  and  the 
steel  covers  were  covered  with  ice  three  and  four  inches 
thick.  It  was  on  this  occasion  that  the  steel  foundation 
failed,  this  failure  being  caused  by  the  impossibility 
to  tamp  the  frozen  earth  on  the  footings  properly, 
and  by  the  peculiar  clay  formation  common  in  the  greater 
part  of  Manitoba  which  works  like  a  sponge  and  cannot 
be  tamped. 

As  a  result  of  this  experience,  it  was  decided  to  con- 
crete all  footings,  and  since  this  has  been  done  we  have 
had  no  more  failure  of  the  footings. 
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Portage  Line — Three  Corner  Towers. 

As  the  transmission  line  parallels  the  telephone 
trunk  line  and  railroad  telegraph  and  telephone  lines  for 
quite  a  number  of  miles,  very  careful  transpositions  were 
made  of  the  conductors,  to  avoid  any  interference.  With 
proper  insulation  and  short-length  transpositions,  trouble 
was  not  anticipated,  and  indeed,  since  the  line  has  been 
in  operation,  no  trouble  from  this  source  has  been  expe- 
rienced. 

In  co-operation  with  the  Manitoba  Govt.  Telephones, 
a  special  telephone  service  has  been  installed,  parallelling 
the  transmission  power  system,  connecting  all  substations 
with  the  headquarters,  and  also  connecting  with  the  homes 
of  the  Commission's  patrolmen.  While  making  his 
daily  inspection,  the  patrolman  may  hook  a  portable 
telephone  set  anywhere  along  the  line  and  get  any  necess- 
ary connection. 

The  city  of  Portage  la  Prairie  had  decided  to  install 
its  central  switchboard  at  the  pimip  house,  so  that  it 
would  be  possible  to  dismantle  the  present  steam  power 
plant.  It  was  decided  not  to  carry  the  high  tension 
line  through  the  city  streets,  and  consequently  the 
terminal  station  was  located,  as  stated,  near  the  city 
limits,  on  Saskatchewan  Avenue.  From  this  terminal 
a  tie  line  of  low  voltage  was  built  to  connect  with  the 
city's  switchboard.  This  tie  line  of  about  seven  thousand 
five  hundred  feet,  is  carried  on  wood  poles.  Two  three- 
phase  line  of  No.  4/0  copper  conductor  were  used,  and 
more  circuits  may  be  added  to  take  care  of  future  power 
requirements.  Sectionalizing  switches  for  testing  pur- 
poses or  for  disconnecting  faulty  sections  of  the  system, 
and  selecting  switch  towers  are  installed  for  transfer 
purpose. 

Supply  Station 

The  electrical  energy  supplied  by  Winnipeg  Hydro 
system  is  delivered  at  the  sub-station  at  a  nominal  voltage 
of  twelve  thousand  volts  at  sixty  cycles.  The  voltage 
is  stepped  up  to  66,000  volts  by  means  of  two  banks  of 
transformers,  one  with  a  capacity  of  1,500  K.  V.  A.  the 
other  of  3,000  K.  V.  A.  Each  circuit  of  the  transmission 
line  is  controlled  by  a  70,000  volt  automatic  oil  circuit 


breaker  and  the  high  tension  bus  bars  are  connected 
through  a  non-automatic  oil  breaker.  Connections  are 
delta-delta.  A  full  flexibility  is  realized  at  the  sending 
station.  Protection  is  afforded  by  means  of  electrolytic 
arresters  mounted  with  impulse  gap.  The  receiving 
substation  at  Portage  la  Prairie  is  of  the  outdoor  type, 
as  are  all  other  sub-stations  installed  later  by  the  Power 
Commission.  At  present  one  bank  of  1,500  K.  V.  A. 
step  down  transformers  is  installed  there.  A  steel 
structure  supports  the  horn  gap  switches  and  the  pro- 
tective apparatus.  The  present  bank  of  transformers 
may  be  fed  from  either  circuit. 

The  line  was  put  in  operation  in  the  middle  of  August 
1920,  with  only  one  circuit  installed.  The  total  cost  of 
the  undertaking  including  the  concrete  footing  is  around 
three  hundred  and  fifty  thousand  dollars.  The  cost 
per  mile  of  a  single  circuit  line  without  including  the 
sending  and  receiving  station  is  about  five  thousand 
dollars.  Although  as  stated,  this  line  was  not  designed 
to  become  a  backbone  of  a  system,  the  demand  for  power 
from  several  districts  compelled  us  to  use  it  temporarily 
as  a  main  line. 


Portage  la  Prairie  Substation  First  Unit— 66000/22,000  V. 

The  line  to  Morden,  which  supplies  Elm  Creek, 
Carman,  Roland  and  Morden,  was  branched  out  at 
Oakville,  about  45  miles  from  Winnipeg.  This  line  is 
56  miles  long,  and  of  single  circuit  type,  with  ground  wire. 
The  supports  used  are  of  latticed  pole  type  with  concrete 
foundation,  specially  designed.  A  peculiarity  of  this 
line  is  the  staggering  of  the  insulators.  The  span  used  is 
425  feet  with  No.  1  aluminum  steel  cord  cables.  Out- 
door substations  were  installed  at  Carman,  Roland  and 
Morden.  At  Jordan  is  an  outdoor  substation  stepping 
down  from  66,000  to  22,000  volts.  This  latter  voltage 
is  to  feed  comparatively  short  lines,  carried  on  light  poles, 
such  as  the  Bates  poles  which  are  used  to  supply  Roland  at 
present.  Several  lines  of  this  kind  have  been  already 
mapped  out  and  will  be  built  in  the  near  future.  The 
cost  per  mile  of  the  Morden  line  without  including  the 
substations  is  about  four  thousand  four  hundred  dollars. 
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Roland  Line— 22000  V.  Bates  Expanded  Poles 


Second  circuit  on  Portage  Line 

As  the  system  started  to  extend,  it  was  decided  to 
instal  the  second  circuit  on  the  Portage  line.  This  had 
to  be  done  without  interrupting  the  service  in  the  system. 
The  work,  although  of  a  very  dangerous  character,  has 
been  carried  on  without  the  least  accident  and  with  as 
little  interruption  as  possible.  To  change  the  transpo- 
sitions the  line  had  to  be  made  dead,  and  this  work  has 
been  done  on  Svmdays,  so  as  not  to  stop  service  to  power 
users. 

Other  Activities 

The  activity  of  the  Power  Commission  has  not  been 
concentrated  only  on  the  construction  of  power  lines. 
Distributing  networks  have  been  erected  in  Carman, 
Roland,  Morden,  Virden  and  Minnedosa,  and  all  opera- 
ting features  are  under  the  control  of  the  Commission. 
In  Virden  and  Minnedosa  were  installed  two  power  plants, 
with  semi-diesel  engines.  In  Minnedosa,  the  Commission 
took  over  the  hydro  plant  of  the  Minnedosa  Power 
Co.  which  ^\dll  be  in  the  near  future  re-designed  and  will 
be  operated  in  parallel  with  the  oil  plant.  All  construct- 
ion work  has  been  carried  by  the  Commission's  own 
staff. 

In  the  early  morning  of  the  2nd  of  July  this  year, 
a  cloudburst  raged  over  the  South  West  part  of  Manitoba, 
with  wind  of  cyclonic  force. 


At  that  dale  about  two  miles  of  lowers  failed.  To 
re-establish  the  service  as  quickly  as  possible,  a  tempor- 
ary wood  line  was  built,  and  in  less  than  a  week  the 
system  was  in  operation  ajjain. 

No  criticism  has  been  spared  as  to  the  design  of  the 
Portage  line,  specially  concerning  the  use  of  flexible 
towers.  These  have  been  used  quite  extensively  by  a 
great  number  of  power  companies,  and  have  been  recom- 
mended by  some  of  the  best  authorities  in  transmission 
line  construction.  Others  have  stated  that  the  whole 
line  was  too  lightly  built  and  unable  to  give  a  reliable 
service. 

Now,  in  the  spring  of  this  year,  there  '  raged  over 
the  prairie  a  sleet  and  wind  storm  that  did  no  damage 
whatever  to  the  line,  when  telephone  and  telegraph  poles 
were  put  down  for  miles  and  miles. 

The  towers  were  designed  for  six  conductors  and 
ground  wire  using  "B"  load,  or  one-half  inch  ice  plus 
eight  pounds  wind  per  square  foot  at  O^-F.  Recently 
the  U.  S.  Bureau  of  Standards  has  recommended  three 
classifications  as  follows:  heavy  loading;  same  as  class  B 
B  of  N.E.L.A.;  medium  loading  %  heavy  loading;  light 
loading  *,  9  of  heavy  loading. 

The  flexible  towers  were  designed  for  a  normal 
load,  applied  at  middle  cross  arm  of  3,000  pounds  and  the 
square  towers  were  designed  for  a  breast  pull  applied 
at  the  same  point  of  3,500  pounds.  To  satisfy  ourselves 
after  the  wreck  occurred,  a  full  field  test  was  made  with 
towers  standing  and  under  normal  conditions,  that  is  to 
say,  with  conductors,  insulators,  etc.  and  the  result  of 
this  test  is  as  follows:  the  first  test  was  made  with  a  flexible 
tower  guyed  four  ways.  This  tower  failed  at  the  head, 
member  no.  2  buckling,  when  the  reading  of  the  dynamo- 
meter reached  1,450  pounds,  which  in  taking  the  efficiency 
of  the  tackle  and  blocks  at  75.2^^  gives  an  actual  pull 
of  near  7,000  pounds.  In  the  second  test,  the  failed  mem- 
ber was  replaced  and  all  guys  removed,  then  the  load 
applied.  The  footings  began  to  fail  when  under  a  load 
of  3,280  pounds.  The  tower  failed  when  the  load  reached 
5,482  pounds,  caused  by  the  footings  on  the  tension  side 
being  pulled  out  about  half  a  foot.  We  have  to  consider 
that  this  tower  had  been  overstressed  on  the  pre\-ious  test. 
The  third  test  was  made  with  a  standard  square  tower 
without  conductors  or  ground  wire.  The  footings  on 
the  tension  side  started  to  pull  when  a  load  of  6,70o  pounds 
had  been  applied.  At  7, 100  pounds  the  tower  did  not  show 
any  deformation  whatever,  and  the  test  stopped,  because 
the  tower  would  have  been  destroyed  through  failure 
of  footings. 

The  tests  showed  conclusively  that  the  towers  were 
properly  designed,  and  ordy  an  overload  of  magnitude 
which  was  impossible  to  be  considered,  had  been  the  cause 
of  the  wreck.  The  tests  were  witnessed  by  several 
interested  people,  and  ver>'  carefully  made. 
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Committee  on  Deterioration  of  Concrete 
in  Alkali   Soils 

At  the  special  meeting  of  Council  held  in  Saskatoon 
on  August  12th,  members  of  The  Institute's  Committee 
on  the  Action  of  Alkali  Soils  on  Concrete  reported  that 
this  Committee  had  on  hand  thirteen  thousand,  two 
himdred  dollars  and  the  Committee  desired  to  make  a 
contract  with  Professor  Thorvaldson  to  carry  on  the  chem- 
ical work  of  the  Committee  for  a  period  of  three  years, 


and  that  all  results,  observations  or  discoveries  from 
this  work  should  be  the  property  of  The  Engineering 
Institute  of  Canada. 

On  motion  by  Geo.  W.  Craig,  M.E.I. C,  seconded 
by  W.  M.  Scott,  M.E.I.C.  and  carried  unanimously  it 
was  resolved: 

"That  The  Engineering  Institute  of  Canada  enter 

into  an  agreement  with  Professor  Thorvaldson  to  retain  his 
services  and  carry  on  the  chemical  work  of  The  Institute's 
Committee  on  the  Deterioration  of  Concrete  in  Alkali  Soils 
and  secure  his  services  for  a  period  of  one  year,  being  paid 
from  the  funds  now  in  the  hands  of  the  Committee,  and  that 
The  Institute  be  asked  for  a  continuation  of  such  contract 
with  Professor  Thorvaldson  for  a  further  period  of  two 
years,  all  results  to  be  the  property  of  The  Engineering 
Institute  of  Canada." 

The  action  of  the  special  meeting  of  Council  was 
further  confirmed  at  the  regular  meeting  of  Council 
held  on  September  twentieth.  The  members  of  the  Com- 
mittee on  the  Deterioration  of  Concrete  in  Alkali  Soils 
deserve  great  credit  for  the  splendid  manner  in  which 
they  have  organized  the  work  of  this  Committee  and 
for  the  progress  made  since  the  Committee's  inception. 
It  is  hoped  that  the  Annual  Meeting  will  endorse  the 
contract  with  Professor  Thorvaldson  for  an  additional 
two  years,  in  which  time  it  is  expected  that  definite  re- 
sults will  be  secured  leading  to  a  solution  of  the  problem 
to  the  lasting  benefit  of  mankind  in  general  and  both  to 
the  credit  and  advantage  of  the  engineering  profession. 

Roads  and  Pavements  Committee 

The  personnel  of  the  Roads  and  Pavements  Commit- 
tee of  the  Council  was  endorsed  at  the  last  meeting  under 
the  chairmanship  of  W.  A.  McLean,  M.E.I.C,  deputy 
minister,  Department  of  Public  Highways,  Ontario., 
as  follows;  W.  P.  Brereton  M.E.I.C.,  city  engineer, 
Winnipeg,  Man.;  F.  W.  W.  Doane,  M.E.I.C,  city  engin- 
eer, Halifax,  N.S.;  E.  A.  James,  M.E.I.C,  Toronto  and 
York  Highway  Commission,  Toronto;  J.  A.  Duchastel, 
M.E.I.C,  city  manager.  Outremont,  Que.;  J.  E.  Griffith, 
M.E.I.C,  deputy  minister  of  public  works,  British  Col- 
umbia; G.  Henry,  A.M.E.I.C,  chief  engineer.  Department 
of  Public  Roads,  Quebec;  A.  F.  Macallum,  M.E.I.C, 
commissioner  of  Works,  Ottawa;  Lt.  Col.  A.  J.  McPherson, 
A.M.E.I.C,  Regina,  Sask.;  W.  P.  Near,  M.E.I.C,  city 
engineer,  St.  Catharines,  Ont.;  P.  E.  Mercier,  M.E.I.C, 
Montreal;  G.  G.  Powell,  M.E.I.C,  Department  of  Works, 
Toronto;  C  H.  Rust,  M.E.I.C,  Toronto;  H.  S.  Carpenter, 
A.M.E.I.C,  deputy  minister.  Department  of  Public 
Works;  B.  M.  Hill,  M.E.I.C,  road  engineer,  PubUc  High- 
ways, Saskatchewan;  Alexander  MacgilHvray,  A.M.E.I.C, 
commissioner  of  highways,  Manitoba;  L.  C  Charles- 
worth,  M.E.I.C,  deputy  minister  of  public  works, 
Alberta;  Patrick  Philip,  A.M.E.I.C,  chief  engineer, 
Department  of  Public  Works,  British  Columbia;  W.  A. 
Hendry,  A.M.E.I.C,  chief  engineer,  Highway  Board, 
Nova  Scotia;  the  committee  has  its  work  well  in  hand  so 
that  definite  results  may  be  expected  in  the  near  future. 

Town  Planning  Conference 

An  interesting  congress  took  place  at  the  Place  Viger 
Hotel,  Montreal  on  September  twenty-ninth,  thirtieth, 
and  October  first  in  the  nature  of  a  Montreal  Town  Plan- 
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niriKConvc'iilioii  aiul  l''xi!)ili()ii  uihUt  llu-  joint  auspices  of 
The  'I'owii  I'laiiiiinn  IiisliluU-  of  Canada  and  the  City 
ImprovenicMil  League  of  Montioal.  'I'ho  Council  of  The 
/»l.^7l7(/^•  recognized  the  importance  of  the  gatherinK  by 
extendint;  tlie  courtesies  of  lieadciuarters  to  the  assembled 
delegates. 

The  important  part  played  by  members  of  The 
Itmliluti-  in  presenting  papers  is  shown  by  the  programme, 
as  the  great  majoril\-  of  addresses  were  given  by  corporate 
members.  Among  the  pajx'rs  presented  were:"  The 
Principal  Thoroughfares  of  Montreal"  by  G.  R.  MacLeod, 
M.E.I.C.,  "The  Automobile  and  Urban  development" 
by  J.  A.  Duchastel,  M.E.I.C.,  "Subterranean  F^lectric 
Conduits"  by  Prof.  L.  A.  Herdt.  M.P:.I.C..  "Common 
Transport  and  the  Development  of  Modern  Cities", 
by  Paul  Seurot,  M.E.I.C.,  "Congestion  in  Cities"  by 
Aimé  Cousineau,  A.M.E.I.C.,  "Suburban  Development 
in  Montreal"  by  Leonard  E.  Schlemn,  A.M.E.LC,  "The 
Tenure  of  Land  and  its  effects  on  Town  Planning"  by 
H.  L.  Seymour,  A.M.E.LC,  "The  Control  of  Subdivisions"' 
by  Malcolm  D.  Barclay,  A.M.E.LC,  "Economics  of 
Organic  Planning  by  NouIanCauchon,  A.M.E.LC,  "City 
Planning  with  Special  Reference  to  Surveying  by  Aero- 
plane" by  Douglas  E.  Nelles,  M.E.LC 

More  Honorary  Degrees 

In  a  recent  issue  of  The  Journal,  the  Ottawa  Branch 
News,  in  referring  to  the  granting  of  honorary  degrees  to 
engineers  by  the  University  of  Toronto,  and  Queen's 
University  raised  the  query,  "What's  the  matter  with 
old  McGill"  ?  This  has  been  answered  by  an 
announcement  just  made  by  the  President,  and  Board  of 
Governors  of  McGill,  giving  a  list  of  the  names  of  those 


proud  of  the  fact  that  the  list  includes  the  names  of  six 
prominent  memlx;rs  of  '/'A'  Inxiiinh  including  two  Past 
Presidents. 


G.  H.  DUGGAN,  D.Sc,  L.L.D.,  M.E.I.C. 

who  are  to  receive  the  Honorary  Degree  of  Doctor  of 
Laws  on  the  occasion  of  a  special  convocation  to  be  held 
at  the  time  of  the  Centenary  Reunion.  Evidently, 
McGill  was  waiting  for  a  suitable  opportunity,  and  no 
doubt   the   engineering  profession   in   Canada,   will   be 


C.  V.  CORLESS,  D.  Sc,  M.E.I.C. 

On  the  afternoon  of  Thursday,  October  the  thirteenth, 
the  degree  of  Doctor  of  Laws  will  be  conferred  upon  Past 
President  O.  Phelps  Johnson,  M.E.LC,  Past  President, 


W.  W.  COLPITTS,  M.E.I.C. 

G.  H.  Duggan,  D.Sc,  L.L.D.,  M.E.LC,  Lt.  Col.  Alex- 
ander Macphail,  C.M.G.,  D.S.O.,  M.E.LC,  Geo.  F.  Porter 
M.E.LC,  C.V.  Corless,  D.  Sc,  M.E.LC,  and  W.  W. 
Colpitts,  M.E.LC. 

The  universities  in  the  Maritime  Provinces  and  in 
Western  Canada  are  yet  to  be  heard  from. 
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Unemployment  Situation 

The  fact  that  we  are  facing  an  unusual  slackness 
regarding  engineering  work  in  general,  and  construct- 
ion in  particular,  means  that  few  positions  are  available, 
and  a  considerable  number  of  engineers  are  unemployed. 
To  those  who  are  fortunate  enough  to  be  well  secured  in 
their  positions  an  opportunity  is  presented  of  making  a 
special  effort  to  demonstrate  that  there  is  a  fraternal 
spirit  and  a  willingness  to  co-operate  among  members 
of  the  professsion.  For  instance,  letting  a  man  out  at 
the  present  time  is  almost  equivalent  to  condemning  him 
to  unemployment  possibly  for  several  months,  for  under 
present  circumstances,  it  is  practically  impossible  for  an 
engineer  not  employed  to  secure  a  position.  Would  it 
not,  therefore,  be  well  if  the  engineers  who  influence 
engineering  positions  to  make  a  special  effort  to  hold 
their  men  during  the  coming  winter  months  even  though 
it  meant  a  temporary  reduction  in  pay  ? 

At  headquarters  not  a  day  passes  without  several 
calls  from  young  engineers,  and,  older  men  who  are  not 
only  out  of  work,  but  in  some  cases  need  employment 
to  maintain  existence. 

The  situation  demands  that  every  engineer  do  his 
best  to  assist  in  the  continued  employment  of  other 
engineers,  and  in  helping  these  not  employed,  out  of 
a  temporary  trying  period. 
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ELECTIONS  AND  TRANSFERS 


On  September  20th,  1921,  the  following  admissions 
and  transfers  were  effected: — 

Me7nbers 

Robert  W.  Angus,  B.A.Sc.  (Univ.  of  Tor.),  professor 
of  mech.  engr'g.,  Univ.  of  Toronto,  Toronto,  Ont.;  Emil 
Amandus  Briner,  M.E.  (Cornell  Univ.),  private  engr'g. 
practice.  East  Orange,  N.J.,  U.S.A.;  Ashton  Burton 
Cooper,  B.S.  (E.E.)  (Tufts  Univ.),  Canadian  General 
Electric  Company,  Toronto,  Ont.;  Karl  H.  Marsh, 
B.A.  (Penna  State  Univ.),  chief  engr..  Dominion  Steel 
Corporation,  Sydney,  N.S.;  Duncan  McArthur,  (Royal 
College  of  Science,  London),  principal  engr.  surveyor 
for  Canada,  for  British  Corporation  Registry,  Montreal, 
Que.  ;  Robert  H.  Moore, gen'l.  supt.,CanadaCreosoting  Co., 
Toronto,  Ont.  ;  Walter  Richard  Pearce,  B.A.(Queen'sUniv.). 
chief  engr.,  N.B.  Telephone  Company,  St.  John,  N.B.  ;James 
George  Harrison  Purves,  B.A.Sc.  (McGill  Univ.),  chief 
constrn.  &  civil  engr.  Nova  Scotia  Steel  &  Coal  Co., 
North  Sydney,  N.S.;  William  Seymour,  B.S.  (Univ.  of 
Mich.),  supt.  coke  ovens,  Algoma  Steel  Corpn.,  Sault 
Ste  Marie,  Ont.;  Charles  Henry  Speer,  works  engr., 
Algoma  Steel  Corpn.,  Sault  Ste  Marie,  Ont.;  Carl  Stenbol, 
mech.  supt.,  Algoma  Steel  Corpn.,  Sault  Ste  Marie,  Ont.; 
Alexander  Paul  Theuerkauf,  B.A.  (Royal  School  of 
Tech.,  Dusseldorf,  Germany),  asst.  chief  engr..  Dominion 
Iron  &  Steel  Company,  Sydney,  N.S. 

Associate  Members 

Mark  Westaway  Booth,  steam  engr.,  Dominion 
Iron  &  Steel  Company,  Sydney,  N.S.;  Herbert  H.  Cant- 


well,  B.E.  (Union  Univ.),  res.  engr.,  Spanish  River 
Pulp  &  Piaper  Co.,  Espanola,  Ont.;  John  William  Carlin, 
asst.  city  engr.,  Sydney,  N.S.;  Henry  Emmerson  Como, 
res.  engr..  Dominion  Iron  &  Steel  Company,  Sydney, 
N.S.;  George  Sanford  Davis,  elect'l  Engr.,  J.  M.  Robert- 
son, Montreal,  Que.;  Wilfrid  Laurier  Dawson,  B.Sc. 
(E.E.)  (Queen's  Univ.),  telephone  switchboard  engr., 
Northern  Electric  Co.,  Montreal,  Que.;  George  William 
Doherty,  (Armour  Inst,  of  Tech.),  Dominion  Iron  & 
Steel  Company,  Wabana,  Nfld.;  James  Richardson 
Donald,  B.A.,  B.Sc.  (McGill  Univ.),  consltg.  chem. 
engr.,  J.  T.  Donald  &  Co.  Ltd.,  Montreal,  Que.;  Ernest 
A.  Duschak,  C.E.  (Cornell  Univ.),  mech.  supt.,  at  Regina 
refinery,  Imperial  Oil  Company,  Regina,  Sask.;  Peter 
Emslie,  (Dundee  Tech.  Coll.),res.  engr.,  for  J.  M.  Robert- 
son, Montreal,  Que.;  Starr  Whitney  Fairweather,  B.Sc. 
(McGill  Univ.),  Grand  Trunk  Arbitration,  Montreal, 
Que.;  Charles  Frederick  Peter  Faulkner,  (Heriot  Watt 
.  College),  C.N.R.,  Victoria,  B.C.  ;  Geoffrey  Abbott  Gaherty, 
B.E.  (Dalhousie  Univ.),  water  power  engr.,  also  director, 
Montreal  Engineering  Company  Ltd.,  Montreal,  Que.; 
Alexander  Loudon  Hay,  asst.  mining  engr.,  Dominion 
Coal  Company,  Glace  Bay,  N.S.;  William  Irvine  Hay, 
(Glasgow  &  West  of  Scotland  Tech.  Coll.),  prin.  surveyor, 
British  Corporation  Survey  &  Registry  of  Shipping, 
Montreal,  Que.;  Lynn  Irving  Hirsh,  asst.  of  constrn., 
Toronto  Terminals  Rly.,  New  Union  Station,  Toronto, 
Ont.;  Oluff  Inkster,  (Univ.  of  Alta.),  P.W.D.,  of  Alberta, 
Edmonton,  Alta.;  Douglas  Mill  Jemmett,  IVT.A.,  B.Sc. 
(Queen's  Univ.),  asst.  professor  and  acting  head  of  dept. 
of  elect'l  engr'g..  Queen's  University,  Kingston,  Ont.; 
Hammond  Johnson,  B.Sc.  (McGill  Univ.),  asst.  engr., 
Lignite  Utilization  Board,  Bienfait,  Sask.  ;  Clifford  Ruther- 
ford Kinnear,  asst.  engr.,  Canadian  Steel  Foundries  Ltd., 
Montreal,  Que.;  William  David  Lee,  res.  engr.,  constrn. 
dept.,  C.P.R.,  Winnipeg  ,  Man.;  John  George  Lennox, 
(Royal  Glasgow  Tech.  Coll.),  design  &  estimating, 
mech.  dept..  Dominion  Bridge  Co.  Ltd.,  Lachine,  Que.; 
Earl  Ewing  Litz,  (Univ.  of  Colorado),  combustion  engr., 
Algoma  Steel  Corpn.,  Sault  Ste  Marie,  Ont.;  Eric  William 
MacKay- White,  of  Edmonton,  Alta.;  Alvin  Lawrence 
Malcolm,  B.A.Sc.  (Univ.  of  Tor.),  res.  engr.,  H.E.P.C. 
of  Ontario,  Campbellford,  Ont.;  Frank  Harrison  Mason, 
designing  dftsman,  H.E.P.C,  Niagara  Falls,  Ont.; 
Ronald  Morrison  McKinnon,  B.Sc.  (Dalhousie  & 
N.S.  Tech.  Coll.),  city  engr.,  Sydney,  N.S.;  Joseph 
Cave  Meader,  (Univ.  of  Tor.),  Toronto,  Ont.;  Albert 
Lewis  Mercieca,  (Malta  Univ.),  H.E.P.C.  of  Ontario, 
Toronto,  Ont.;  Arthur  Gillingham  Redder,  asst.  engr., 
steam  power  house,  Ottawa  Electric  Rly.,  Ottawa,  Ont.; 
Frederick  William  Pennock,  managing  director,  Cleaton 
Company  (Canada)  Ltd.,  Montreal,  Que.;  John  Wilbeet 
Purcell,  H.E.P.C.  of  Ontario,  Niagara  Falls,  Ont.;  Frede- 
rick John  Robertson,  gen'l.  supt.,  Calgary  Power  Co. 
Ltd.,  Seebe,  Alta.;  Frederick  Arnold  Rose,  of  Vancouver, 
B.C.  ;  John  Douglas  Ruttan,  rural  engr.,  mimic,  of  Fort 
Garry,  Winnipeg,  Man.;  Edmund  Gerald  Ryley,  B.Sc. 
(C.E.),  (McGill  Univ.),  engr.  and  branch  engr..  Trussed 
Concrete  Steel  Co.,  Calgary,  Alta.  ;  John  Edgar  Sears,  asst. 
engr.,  Welland  Ship  Canal,  Thorold,  Ont.  ;  David  Shepherd, 
B.Sc.  (Eng.)  (Edinburgh  Univ.),  partner  in  firm,  C.  H.  & 
P.  H.  Mitchell,  Consltg.  Engrs.,  Toronto,  Ont.;  Joseph 
Duncan  Stott,  Dominion  Bridge  Co.,  Lachine,  Que.; 
Robert  Ambrose  Strong,  B.Sc,  B.A.,  (Univ.  of  Illinois), 
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acting;  ihrni.  onur.,  Li^;Mit(•  I'tilization  Hoard,  HicMifait, 
Sask.;  John  I.owry  c;il)son  Sluarl,  H.A.Sc.,  (Univ.  of  Tor.), 
cngr.  of  slruct'l  malarial,  IVdlar  l\'0])lc  Ltd.,  Oshawa, 
Ont.;  Irvini;  R.  Tail,  B.Sc.  (Mcdill  I'niv.).  in  charge  of 
liRlit  lu-al  &  i)()\VL'r  dopt.,  in  conrurtion  wilh  all  i)lanls, 
Canadian  l-Ixplosivos  Ltd.,  Montreal,  (Juc;  Piulip  Manly 
Thompson,  ii-.A-Sc.  (Univ.  of  Tor.),  chief  plan  examiner, 
eity  arch't's.  depl..  City  Hall,  Toronto,  Ont.;  ICdward 
Clou^h  TonKe,  H.Sc.  (Tech.)  (Univ.  of  Manchester), 
testini;  en^r.,  coke  oven  dept.,  Dominion  Iron  &  Steel 
Company,  Sydney,  N.S.;  Kotxnt  Ceor^^e  Watson,  (Robert 
Cordon's  Tech.  Coll.),  mech.  supt..  Iron  Ore  Mine,  Waba- 
na,  Nfld.;  Tyler  Wellington  Webb.  B.Sc.  (C.E.)  (Univ. 
of  N.B."»,  supt.  of  stripping  operations,  Minto  Coal  Co. 
Ltd.,  Minto,  N.B.;  Edward  Augustus  Wheatley,  City  & 
Ciuilds  Tech.  Coll.),  registrar  &  sec.  treas.,  Assn.  of  Prof. 
Engrs.  of  Prov.  of  B.C.,  Vancouver,  B.C.;  Stanley  .Alfred 
Wookey,  B..\.Sc.  (Univ.  of  Tor.),  safety  engr.,  Mclntyre 
Porcupine  Mines  Ltd.,  Schumacher,  Ont. 

Associates 
Alexander  Brown  Neilson,  asst.  engr.,  engr'g.  dept., 
Winnipeg,  Man.;  James  Maclntyre  Stevenson,  (Glasgow 
&  West  of  Scotland  Tech.  Coll.),  res.  arch't.,  Dominion 
Govt,  for  Province  of  Alberta,  Calgary,  Alta. 

Juniors 
Christopher  Gillette  Russell  Armstrong,  B.A.Sc 
(Univ.  of  Tor.),  asst.  supt.  on  constrn.,  Brunner,  Mond 
Canada  Co.  Ltd.,  Amherstburg,  Ont.;  Walter  Meryl  Arm- 
strong, (Queen's  Univ.),  of  Ottawa,  Ont.;  David  Alfred 
Yeadon  Colquhoun,  B.Sc.  (M.E.),  (N.S.  Tech.Coll.), 
constrn.  engr..  Dominion  Coal  Co.  Ltd.,  Glace  Bay., 
N.S. ;  Lewis  Murray  Duclos,  (Acadia  Univ.),  senior 
instr'man.,  asst.  engr's.  office,  G.T.R.,  Montreal,  Que.; 
Ernest  Bruce  Dustan,  B.A.Sc.  (Lîniv.  of  Tor.),  dftsman., 
Canadian  Bridge  Co.,  Walkerville,  Ont.;  Gordon  Maxwell 
Meighen  Edwards,  B.Sc,  M.Sc.  (McGill  Univ.),  of  Ottawa 
Ont.;  George  W^illiam  Holder,  asst.  to  hydraulic  engr., 
Spanish  River  Pulp  &  Paper  Co.,  Sault  Ste.  Marie, 
Ont.;  William  Hughes,  field  dftsman.,  H.E.P.C. 
of  Ontario,  Niagara  Falls,  Ont.  ;  John  Saint  John,  efficiencv 
engr.,  N.S.  Steel  &  Coal  Co.  Ltd.,  Wabana,  Nfld.;  Victor 
Nelson  Latimer,  transitman,  C.N.R.,  Winnipeg,  Man.; 
Patrick  Eugene  Mcllhargey,  B.A.Sc.  (Univ.  of  Tor.), 
sales  engr.,  Lincoln  Electric  Co.,  Toronto,  Ont.;  Harold 
Allen  Roberts,  (N.S.  Tech.  Coll.),  struct'l  &  mech. 
designer.  Dominion  Iron  &  Steel  Co.,  Sydney,  N.S.; 
Jack  Roberts,  dftsman.,  sewer  dept.,  Dept.  of  Works, 
Toronto,  Ont.;  Louis  S.  Scotney  George,  asst.  engr.. 
Dominion  Water  Power  Branch,  Kamloops  B.C.  ;  Edward 
Samuel  Spencer,  instr'man..  Nova  Scotia  Steel  &  Coal 
Company,  Bell  Island,  Nfld.;  Frederick  Tisdall,  chief 
engr.,  Moncton  Branch,  T.  Eaton  Co.  Ltd.,  Moncton, 
N.B.;  Olcott  W'ood  Titus,  B.A.Sc.  (Univ.  of  Tor.)  demon- 
strator in  thermodjTiamics,  Univ.  of  Toronto,  Toronto, 
Ont.;  Herbert  James  Whittaker,  (Univ.  of  Liverpool), 
of  Calgary,  Alta. 

Transferred  from  the  class  of  Associate 
to  that  of  Member 
Oswald  Sterling  Finnie,  B.Sc.  (McGill  Univ.),  inspect- 
ing engr.  of  mines  &  acting  secretary.  Northwest  Terri- 
tories, Dept.  of  the  Interior,  Ottawa,  Ont.;  Fraser  San- 
derson Keith,  B.Sc.  (Honours)  (McGill  Univ.),  Secretary, 


'/'/(''  Kuyiiui riiiij  I nsiilulr  of  Cnuailii,  Montreal,  Que.; 
Albert  Wilmot  Smith,  B.Sc.  (Mc(Jill  Univ.),  dcsi^nin^ 
engr.,  C.N.R.,  Winnipeg,  Man. 

Tranyfcrrril  from  the  cIoks  of  Junior 
to  that  of  AnHocinlc  Member 

Frederick  Theodore  Gnacdinger,  B.Sc.  (Met.  Eng.) 
(McCîill  Univ.),  constrn.  engr.,  Algoma  Steel  Corpn., 
Sault  Ste.  Marie,  Ont.;  Arthur  Emerson  MacGregor, 
B.A.Sc.  (Univ.  of  Tor.),  engr'g.  officer  for  Central  Ontario, 
D.S.C.R.,  Toronto,  Ont.;  David  Milton  Mawhinney, 
munie,  engr.,  municipality  of  Rrxkwood,  Stone- 
wall, Man.;  Warren  Cron  Miller,  B.Sc.  (Honours) 
(Queen's  Univ.),  city  engr.,  St.  Thomas,  Ont.;  John 
Gerard  O'Donnell,  B.Sc.  (Civil)  (McGill  Univ.),  engr. 
for  the  Jos.  Gosselin  Co.,  Gen'l  Contractors,  Quebec, 
Que.;  Charles  McDowall  Smyth,  supt.  of  light  &  power 
Dept.,  Cape  Breton  Electric  Company  Ltd.,  Sydney, 
N.S. 

Transferred  from  the  class  of  Student 
to  thai  of  Associate  Member 

Warren  Leslie  Dobbin,  B.A.Sc.  (Univ.  of  Tor.), 
engr.  &  asst.  supt..  Grant  Contracting  Company,  Toronto, 
Ont.;  John  Leonard  Foreman,  B.A.Sc.  (Honours)  (Univ. 
of  Tor.),  hydrographie  surveyor,  hydro  survey,  Dept. 
of  the  Naval  Service,  Ottawa,  Ont.;  Leslie  Stewart 
MacDonald,  B.Sc.  (Univ.  of  Alta.),  D.L.S.,  dftsman., 
Hamilton  Bridge  Works  Co.  Ltd.,  Hamilton,  Ont. 

Transferred  from  the  class  of  Studetit 

to  that  of  Junior 

Treffle  H.   Imbleau,  B.Sc.  (Mech.  Engr.)  (Queen's 

Univ.),  mech.  engr.,  Ha  Ha  Bay  Sulphite  Co.,  Port  Alfred, 

Que.  and  the  Cie  de  Pulpe  de  Chicoutimi,  Chandler  Que. 


EMPLOYMENT  BUREAU 

To  make  this  department  more  valuable  it  is 

proposed  that  in  future  advertisements  of 

situations  vacant  should  state  salary, 

and  give  details  of  requirements. 


i 
J 

Î 
j 

i 
i 
i 
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Situations  Vacant 

Office  Engineer 

An  Office  Engineer  for  the  Reclamation  Ser\-ice,  Department 
of  the  Interior,  at  Calgary,  Alta..  at  an  initial  salary  of  S2,520  per 
annum,  which  will  be  increased  upon  recommendation  for  efficient 
ser^^ce  at  the  rate  of  S120  per  annum,  until  a  maximum  of  S3, 120  has 
been  reached.  This  initial  salary  will  be  supplemented  by  whatever 
bonus  is  provided  by  law. 

Duties. — Under  direction,  to  have  charge  of  the  examination  and 
checking  of  maps,  plans,  profiles,  and  reports;  to  supervise  the  work 
of  a  number  of  employees  engaged  in  making  difficult  mathematical 
computations  and  calculations  in  connection  with  engineering  or  survey 
work;  to  lay  out  and  supervise  the  work  of  assistant  office  engineers, 
engineering  clerks  and  draftsmen;  to  conduct  cortespondence;  and 
to  perform  other  related  work  as  required. 

Qualifications. — Education  equivalent  to  high  school  graduation; 
either  graduation  in  engineering  from  a  school  of  applied  science  of 
recognized  standing  with  three  years  of  experience  in  field  or  office 
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engineering  work,  two  years  of  which  shall  have  been  in  responsible 
charge  of  such  work,  orsix  yearsof  experience  in  field  or  ofifiqe  engineering 
work,  two  years  of  which  shall  have  been  in  responsible  charge  of  such 
work;  thorough  knowledge  of  higher  mathematics;  in  some  cases 
knowledge  of  survey  work  or  geodesy;  ability  to  comple  and  make  ready 
for  publication  the  results  of  engineering  investigations  or  surveys; 
tact  and  good  judgment;  supervisory  ability.  While  a  definite  age 
limit  has  not  been  stated,  age  may  be  a  determining  factor  when  making 
a  selection. 

A  rating  on  education  and  experience  will  be  given  from  the  sworn 
statements  submitted  by  applicants  on  their  application  forms.  To 
those  who  qualify  an  oral  examination  may  be  given,  if  necessary. 

Preference  will  be  given  to  residents  of  the  province  of  Alberta. 

Application  forms  properly  filled  in  must  be  filed  in  the  ofifice  of 
the  Civil  Service  Commission  not  later  than  October  13.  Application 
forms  may  be  obtained  from  the  ofifice  of  the  Employment  Service  of 
Canada,  or  from  the  Secretary  of  the  Civil  Service  Commission. 

By  order  of  the  Commission, 

W.  Foran, 

Secretary. 

Chief  Trade  Instructor  for  Penitentiary 

Chief  Trade  Instructor  for  Penitentiary  in  Province 
of  Quebec.  Should  be  capable  of  taking  charge  of 
workshops,  preference  given  to  returned  man  and  married 
man  preferred.  Ability  to  speak  French  and  English 
absolutely  essential.  Salary  with  perquisites  equivalent 
to  about  $200.  per  month.    Box  211. 

Situations  Wanted 

Designing  Work  Wanted 

Structural  engineer,  college  graduate,  15  years 
experience  in  design  and  construction  of  steel  and  rein- 
forced structures,  has  time  available  for  consulting  and 
designing  work  with  architects  and  engineers  in  or  near 
Montreal.  Has  associated  with  him  a  first  class  mechanic- 
al and  an  electrical  engineer.    Box  84-P. 

Electrical  Engineer 

Graduate  member  of  English  Society  of  Electrical 
Engineers,  age  32,  ten  years  experience  including  three 
years  test  plate,  high  tension  A.C.  and  D.C.,  charge  of 
sub-station,  central  station  running  and  maintenance, 
open  for  immediate  engagement,  details  and  references 
on  request.     Box  85-P. 


t 


OBITUARIES 


William  James  Stuart  A.M.E.I.C. 


} 

'4 


Sincere  regret  has  been  expressed  on  account  of 
the  death  of  Lieut.  William  James  Stuart,  A.M.E.I.C,  late 
Royal  Engineers  on  22nd  August  at  Vancouver  B.  C. 
after  a  long  illness  resulting  from  gas  poisoning  contracted 
in  France. 

Mr.  Stuart  was  born  in  Vancouver  on  17th  April 
1889  and  received  his  education  at  Vancouver  High 
School,  Columbian  College  and  McGill  University  College, 
Vancouver.  He  was  elected  an  associate  member  on 
17th  December  1918. 

His  early  engineering  work  was  on  the  North  Western 


Railway  in  Idaho  and  later  he  was  with  the  Canadian 
Northern  Railway  on  the  North  Thompson  River  in  B.  C. 
In  1911  he  joined  the  city  engineer's  staff  in  Van- 
couver, being  engaged  mostly  on  paving  work  until  the 
first  week,  in  August  1914  when  he  enlisted  in  the  Canadian 
Engineers  and  left  for  France  with  the  first  Engineer 
troops  from  B.  C.  with  whom  he  shared  the  strenuous 
days  of  1915-16. 

Later  he  was  granted  a  commission  in  the  Royal 
Engineers. 

Returning  to  Vancouver  on  demobilization  in  1919 
he  resumed  his  duties  with  the  city  of  Vancouver  but 
after  a  few  months  he  was  overtaken  by  his  fatal  illness. 

Lieut.  Stuart  was  buried  with  military  honours, 
the  Royal  Canadian  Mounted  Police  providing  the  firing 

party. 

* 

William  James  Davis,  Jr.E.I.C. 

WiUiam  James  Davis,  Jr.E.I.C,  of  the  engineering 
staff  of  the  Wayagamack  Pulp  and  Paper  Co.  Ltd.,  was 
accidentally  drowned  on  September  second  while  fishing 
in  one  of  the  lakes  on  the  company's  timber  limits  North 
of  Three  Rivers,  Que. 

Mr.  Davis  was  born  in  1884  at  Lachine,  Que.,  and 
after  education  in  Montreal  began  his  technical  experience 
in  the  plant  of  the  Locomotive  and  Machine  Co.  at  Longue 
Pointe,  Que.  Following  a  short  period  with  the  Dominion 
Bridge  Company  at  Lachine,  Mr.  Davis  was  transferred 
to  their  Winnipeg  plant  where  he  was  from  1911  to  1918 
chief  draughtsman;  in  1918  he  joined  the  staff  of  the 
Wayagamack  Company  at  Three  Rivers. 

The  accident  occurred  while  Mr.  Davisw  as  out  fishing 
in  a  canoe  with  a  guide;  the  canoe  was  accidentally 
upset  and  the  guide  was  unable  to  make  the  rescue. 
Mr.  Davis  is  survived  by  his  wife  and  two  daughters. 


PERSONALS 


Edward  C  Little,  Jr.E.I.C,  is  construction  engineer 
with  D.  G.  Loomis  and  Sons,  Montreal. 

R.  A.  Spencer,  A.M.E.I.C,  has  been  appointed 
assistant  professor  in  the  University  of  Saskatchewan. 

J.  W.  Porter,  A.M.E.I.C,  special  engineer,  Canadian 
National  Railways,  is  now  stationed  in  Winnipeg,  Man. 

T.  L.  Hughson,  A.M.E.I.C,  has  been  appointed 
vice-president  of  the  Robertson  Construction  and  Engin- 
eering Co.,  Limited,  Niagara  Falls,  Ont. 

F.  T.  Ames,  A.M.E.I.C,  has  been  appointed  assistant 
to  the  chief  engineer  of  the  Luscar  Collieries  Branch 
Railway,   Cadomin,   Alta. 

A.  C  Brown,  A.M.E.I.C,  has  been  appointed 
chief  engineer  with  J.  P.  Porter,  Standifer  and  Porter 
Bros.,  contractors,  Welland  Ship  Canal. 

H.  R.  Lynn,  A.M.E.I.C,  formerly  with  the  Maple 
Leaf  Asbestos  Co.,  has  been  appointed  general  manager 
of  the  Canada  Slate  Corporation,  Thetford  Mines,  Que. 
Raoul  de  M.  Prévost,  A.M.E.I.C,  is  now  a  paving 
engineer  at  the  Montreal  Branch  of  the  Barrett  Company, 
Limited. 
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F.  W.  Cowii"  M.E.I.C.,  read  a  paper  before  the  Amer- 
kan  ScKU'ty  of  Civil  ICnKinoers  iii  New  York  on  Sept. 
7lh,  on  "National  l'hases  of  l'ort  Troblems." 

W.  F.  McKninht.  A.M.E.I.C.,  has  been  appointed 
professor  of  rli'itrical  onKinoering  at  the  Nova  Scotia 
'IVchnical   C'olloKf,    Halifax,    N.S. 

Coloiul  T.  W  AikKtsoii,  D.S.O.,  A.M.I'M.C,  has 
been  appointed  Roneral  staff  ollicer  at  the  Royal  Mili- 
tary College,    Kingston,   Ont. 

E.  Brydone-Jack,  M.E.I.C.,  supervising  engineer 
with  the  Dominion  Department  of  Public  Works  has 
transferred  his  headquarters  from  Winnipeg  to  Victoria, 
B.C. 

A.  R.  Whittier,  Jr.E.I.C.  until  recently  with  the 
Structural  Department  of  the  Dominion  Bridge  Company, 
is  now  junior  engineer  for  the  Rideau  Canal,  Dept. 
of    Railways    and    Canals,    Ottawa. 

G.  R.  Doull  Jr.E.I.C,  formerly  assistant  engineer 
Canadian  National  Railways,  Moncton,  N.  B.,  has  accept- 
ed a  position  as  assistant  in  the  office  of  the  engineer  of 
standards,  Canadian  National  Railways,  Toronto. 

H.  C.  McMordie,  A.M.E.I.C.  until  recently  chief 
engineer  of  the  Trussed  Concrete  Steel  Company,  Limited, 
has  opened  an  office  in  Windsor,  Ontario,  where  he  will 
carry  on  business  as  consulting  engineer. 

J.  A.  L.  Waddell,  A.M.E.LC,  has  been  appointed 
member  of  the  commission  of  four  advisers  to  the  Chinese 
government  for  the  examination  of  designs  submitted 
for  the  construction  of  the  proposed  bridge  across  the 
Yellow  River. 

D.  Walter  Munn,  A.M.E.LC,  has  resigned  his 
position  as  professor  of  engineering  and  head  of  the  engin- 
eering department  with  the  Royal  Military-  College,  to 
become  professor  of  mechanical  engineering  with  the 
Nova  Scotia  Technical  College.,  Halifax,  N.S. 

Louis  Beaudry,  S.E.LC,  has  formed  a  partnership 
with  Mr.Trepanier  as  engineers  and  contractors  with 
offices  in  Three-Rivers,  Que.  Mr.  Beaudry  and  partner 
are  now  engaged  in  the  construction  of  a  bridge  over 
the  Batiscan  River  at  St.  Stanislas,  Que. 

A.  C  Fellows,  M.E.I.C  is  leaving  the  staff  of  the 
Quebec  Harbour  Commission  to  accept  an  appointment 
as  chief  assistant  engineer  for  the  construction  of  the 
Kilindini  Harbour  Works,  British  East  Africa  with  Messrs. 
Coode,  Matthews,  Fitzmaurice  and  Wilson.  Mr.  Fellows 
expects  to  take  up  active  work  in  British  East  Africa, 
very  shortly. 

John  Finder  Moss,  A.M.E.LC,  has  been  appointed 
director  of  technical  education  for  the  city  of  Anyox, 
B.C.  and  will  take  up  his  duties  in  Anyox  in  the  near 
future.  Mr.  Moss  previous  to  1919  was  head  of  the 
engineering  department  of  the  Technical  High  School, 
Edmonton,  Alta.,  but  was  compelled  to  resign  his  position 
owing  to  a  severe  breakdowTi  in  health;  his  recovery  and 
recent  appointment  are  very  gratifying  to  Mr.  Moss' 
numerous    friends. 

F.  W.  Gray,  A.M.E.I.C,  has  been  appointed  assist- 
ant to  D.  H.McDougall,  M.E.I.C,  vice-president  of  the 
British  Empire  Steel  Corporation,  Limited.  Mr  Gray 
was   formerly   with  the  Nova   Scotia   Steel  and   Coal 


Company,  and  for  the  past  two  vears  has  been  editor 
of  "Canadian  Mining  Journal",  ancf  "Iron  and  Steel  of 
Canada." 


F.  W.  GRAY,  A.M.E.I.C. 

Research  Council  Officers. 

The  Honorary  Advisory  Cotmcil  for  Scientific  and 
Industrial  Research  is  to  be  congratulated  on  the  fact 


R.  A.  ROSS,  M.E.I.C. 

President  Honorary  Advisory  Council  for  Scientific  and 

Industrial  Research. 

that  the  chairmanship  of  the  Council  has  been  accepted 
by  a  prominent    engineer,  R.  A.  Ross,  D.Sc,  M.E.I.C. 
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whose  ability  for  the  position  is  well  known  and  under 
whose  chairmanship  the  Research  Council  will  doubtless 
accomplish  beneficial  results.  The  Council  is  further 
fortunate  in  the  fact  that  Lt.  Col.  F.  M.  Gaudet,  M.E.I.C, 
has  been  secured  as  technical  executive  officar.  Colonel 
Gaudet's  military  record  and  his  success  as  director  of 
public  safety  for  the  City  of  Montreal,  as  well  as  the 
organization  of  the  Civil  Service  Department  demonstrate 
his  particular  adaptability  for  the  requirements  of  this 
position. 


New  Chief  Engineer,  Dominion  Bridge 
Company,   Limited 

F.  P.  Shearwood,  M.E.LC,  who  has  recently  been 
appointed  chief  engineer  of  the  Dominion  Bridge  Com- 
pany Limited  was  born  in  London,  England,  in  1866  and 
after  attending  evening  classes  at  King's  College,  London, 
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F.  P.  SHEARWOOD,  M.E.I.C. 

accepted  a  position  with  the  Sao  Paulo  Railway  Company, 
Brazil,  with  which  company  he  remained  until  1887. 
Coming  to  Canada,  Mr.  Shearwood  entered  the  employ- 
ment of  the  Dominion  Bridge  Company  and  has  remained 
with  the  company  since  that  date,  rising  from  the  position 
of  draughtsman  checker.  During  his  connection  with  the 
Dominion  Bridge  Company,  Mr.  Shearwood  has  been 
associated  in  the  design  and  construction  of  a  numlaer 
of  important  structures  including  the  Alexandria  Bridge, 
Ottawa,  the  Quebec  Bridge,  etc.  For  a  number  of 
years  Mr.  Shearwood  has  been  an  enthusiastic  worker 
in  The  Engineering  Institute,  he  was  elected  an  Associate 
Member  in  1892,  transferred  to  Member  in  1904;  he  has 
served  as  Councillor  in  1909  and  during  the  current 
year. 


Vancouver  Branch 

./.  A".  Anderson,  A. M.E.I.C,  Secrelarij-Treasurer. 

On  the  invitation  of  Hon.  Dr.  King,  minister  of 
public  works  for  British  Columbia,  members  of  this 
Branch  interested  in  paving  work  were  taken  for  a  day's 
inspection  trip  through  the  Lower  Fraser  Valley  on 
Saturday  27th  August. 

The  following  members  of  r/ie  Institute  were  present: 
Major  G.  A.  Walkem,  Messrs  A.  E.  Foreman,  E.  G. 
Matheson,  W.  H.  Powell,  J.  A.  Walker,  A.  Lighthall, 
J.  T.  Breckon,  W.  B.  Greig  and  J.  N.  Anderson. 

Messrs  Sharpe,  J.  B.  Winter,  E.  R.  Vigor  and  Boyd 
completed  the  party  ot  guests. 

Patrick  Philip,  A.M.E.LC,  public  works  engineer, 
was  unable  to  make  the  trip  but  was  on  hand  before 
departure  from  the  Vancouver  Court  House. 

G.  P.  Napier,  M.E.I.C,  assistant  public  works  engineer 
was  in  charge  of  the  party  and  was  accompanied  by 
Messrs E.  Dundas  Todd,  A.M.E.LC,  and  D.  W.  Johnston, 
who  has  been  in  charge  of  the  paving  work  in  this  district. 

The  trip  was  made  by  autos  via  Granville  Street. 
Point  Grey  and  Eburne  where  the  first  halt  was  called 
to  inspect  the  asphaltic  concrete  laid  on  the  timber 
decking  of  the  bridge  leading  to  Lulu  Island. 

The  recently  laid  bitulithic  pavements  on  roads 
3  and  9,  Richmond  district,  were  next  on  the  list  and  from 
this  the  party  proceeded  to  Woodward's  Landing,  where 
the  approaching  road  is  paved  with  one-course  concrete. 
Whilst  waiting  for  the  ferry  at  this  point  a  most  interest- 
ing discussion  was  entered  into  regarding  the  relative 
merits  of  bituminous  and  concrete  roads. 

During  the  ferry  trip  an  opportunity  was  given  to 
look  over  the  contract  drawings. 

Reaching  Ladner,  the  bitulithic  portable  plant 
was  inspected  and  some  time  was  spent  in  watching  the 
mixing  operations. 

Luncheon  was  served  in  the  Ladner  Hotel  during 
which  Major  Walkem,  Chairman  of  the  Branch,  expressed 
the  thanks  of  those  present,  Mr.  Napier  replying  on 
behalf  of  Dr.  King. 

Leaving  Ladner  the  party  had  an  opportunity  of 
watching  the  paving  operations  of  the  Bitulithic  Company 
who  are  engaged  in  laying  two  inch  bitulithic  on  macadam 
base  for  a  length  of  six  and  a  half  miles  on  the  Delta 
Trunk  Road. 

Between  this  last  mentioned  work  and  Cloverdale 
the  party  inspected  scenery — which  is  well  worth  while — 
paving  being  "non  est"! 

At  Cloverdale  one-course  concrete  is  being  laid  and 
an  opportunity  was  given  to  inspect  the  contractor's 
plant  and  bunkers  and  also  to  see  paving  operations  and 
the  method  of  curing  the  finished  roadway. 

On  the  return  trip  a  stop  was  made  to  examine  the 
work  being  done  by  the  Public  Work  Department  at 
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the  SeipcMitiiu'  I'lals  wlioro  the  road  is  heinn  raised 
several  feet,  tiie  required  fill  bein^;  obtained  from  the 
ditehiiiK  operations  alongside. 

The  journey  was  completed  via  the  Pacific  Highway, 
where  last  year  one-course  concrete  pavement  was  ins- 
pected, I'Yaser  River  Bridge  and  New  Westminster. 

AltoRether  this  was  a  most  enjoyable  and  instructive 
trip,  not  only  from  an  enKinecrinK  standpoint  but  the 
weather  was  jx^rfecl  and  the  route  lay  through  a  delightful 
farming  district  at  the  most  interesting  season  ol  the 
\ear. 


Membership  of  Association  of  Professional  Enfjineers 
of  tlie  Province  of  British  Cohimbia 

In  a  circular  letter  recently  sent  to  the  registered 
engineers  of  the  province  the  following  particulars  are 
given  as  regards  the  membership  of  the  Association  of 
Professional  Engineers  of  the  Province  of  British  Columbia. 

380  civil  engineers,  111  mining  engineers.  92  mechanic- 
al engineers,  63  electrical  engineers,  28  railway  engineers, 
20  structural  engineers,  16  chemical  engineers,  14  metal- 
lurgical engineers,  6  logging  engineers,  5  forest  engineers, 
4  municipal  engineers,  4  irrigation  engineers,  2  telephone 
engineers,  5  various.  These  total  750  but  owing  to 
resignations  and  dual  registrations  actual  membership 
is  730  in  all. 

98  applications  have  unavoidably  been  rejected  or  de- 
ferred but  the  Council  hopes  many  of  these  applications 
will  eventually  qualify  by  examination  or  further  expe- 
rience. 

Examining  Boards  have  been  appointed  in  each 
branch  of  engineering  and  arrangements  are  in  hand 
for  the  first  examination  to  be  held  in  November  as 
required  by  the  Act. 

Major  G.  A.  Walkem,  M.E.I.C,  and  Professor 
E.  G.  Matheson,  M.E.I.C,  attended  the  Western  Pro- 
fessional Meeting  at  Saskatoon,  the  former  representing 
the  Councillors  in  British  Columbia. 


Calgary    Branch 

Arihur  L.  Ford,  M.E.I.C.,  Secrelary-Treasurer, 
Floyd  K.  lirnch,  A. M.E.I.C,  liranch  News  Editor. 

The  summer  recess  of  meetings  of  the  Branch  will 
end  and  fall  activities  will  start  with  an  illustrated  talk 
by  Lt.  Col.  H.  C.  Boyden  of  Chicago,  who  will  address 
the  Branch  on  October  4th  on  "Recent  Developments 
in  Concrete".  Though  no  regular  meetings  of  the 
Branch  have  been  held  during  the  summer,  the  member- 
ship has  been  far  from  idle,  and  a  report  on  the  individual 
work  of  the  membership  if  given  in  full,  would  show  that 
the  activities  of  a  large  proportion  have  been  directed 
toward  irrigation. 

The  droughts  of  the  last  few  years  in  Southern  Alberta 
have  brought  the  need  of  irrigation  to  the  attention  of 
the  whole  province,  and  the  engineering  and  financial 
problems  involved  in  securing  irrigation  are  being  rapidly 
solved. 


B.  L.  THORNE, M.E.I.C. 
New  Chairman  Calgary_Branch 


Major  C.  R.  Crysdale,  M.E.I.C,  left  Vancouver  on 
3rd  September  for  London,  England,  en  route  to  the  Gold 
Coast  to  take  charge  of  railway  construction  for  Major 
General  J.  W.  Stewart,  who  is  engaged  on  a  large  contract 
for  the  Imperial  Government.  Major  Crj-sdale  served  in 
France  with  the  Canadian  Engineers,  being  O.C  First 
Tramways  Company  and  was  awarded  the  Military 
Cross,.  Prior  to  the  war  he  was  engaged  on  the 
Pacific  Great  Eastern  Railway  in  B.  C,  before  which  he 
was  on  the  staff  of  the  C  P.  R.  in  both  Eastern  and 
Western  Canada.  On  the  eve  of  his  departure  Major 
Crysdale  was  guest  of  honour  at  a  luncheon  given  by 
the  Pacific  Coast  Branch  of  the  University  of  Toronto 
Engineering  Alumini  Association. 


The  systems  built  by  the  C.P.R.  are  reaching  a 
state  of  productiveness,  as  the  colonization  schemes  have 
been  successful  in  placing  farmers  on  a  large  proportion 
of  the  lands  served.  The  Canada  Land  and  Irrigation 
Company  have  made  progress  in  colonization  and  in  the 
application  of  water  during  the  year.  The  Taber  Irri- 
gation District  have  used  water,  and  the  Lethbridge 
Northern  Irrigation  District  have  secured  funds  and  at 
the  moment  of  writing,  over  a  quarter  of  the  total  exca- 
vation has  been  completed  and  contracts  for  nearly  all 
portions  of  the  work  have  been  let.  Some  details  of 
recent  contracts  on  this  scheme  are  given  a  little  farther 
on.  The  United  Irrigation  District  have  been  fully 
organized  and  though  their  bonds  have  not  yet  been 
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sold,  they  have  been  sufficiently  financed  to  enable  them 
to  engage  an  engineer,  and  location  stakes  are  being  set 
for  anticipated  1922  construction.  The  engineering  work 
of  this  district  was  let  to  D.  W.  Hays,  M.E.I.C.,  formerly 
chief  engineer  of  the  Canada  Land  and  Irrigation  Company. 
The  scheme  involves  the  irrigation  of  some  23,000  acres 
lying  between  the  Belly  and  Waterton  rivers.  A  number 
of  other  districts  are  in  various  stages  of  formation. 
Among  those  that  seem  to  be  almost  certain  to  be  success- 
ful in  their  efforts  may  be  mentioned.  South  Macleod 
district  involving  the  irrigation  of  some  60,000  acres  by 
water  from  Waterton  river.  Retlaw-Lomond  district 
involving  some  70,000  acres  of  irrigable  land.  Eyremore 
district  covering  some  10,500  acres.  Riverbow  district, 
irrigable  area  not  yet  fixed.  Vauxhall  district,  irrigable 
area  not  yet  fixed.  Champion  district,  involving  some 
50,000  acres.  Little  Bow  district,  which  involves  turning 
water  from  Highwood  river  into  Little  Bow  river  and 
pumping  it  at  several  points  from  the  latter  river  to 
flats  situated  from  12  to  54  feet  above  the  river. 

Besides  the  above  schemes,  more  full  reports  of  which 
have  been  published  in  local  papers,  the  Alberta  Gazette 
and  reports  of  the  Reclamation  Service,  Dept.  of  the 
Interior,  at  least  two  large  schemes  have  been  contemp- 
lated. One  of  them,  the  Lethbridge  Southeastern  Dis- 
trict, involving  some  million  acres  of  which  over  500,000 
acres  are  susceptible  of  irrigation,  is  in  abeyance  pending 
a  decision  by  the  International  Joint  Commission  as  to 
division  of  international  waters. 

The  other,  known  as  the  North  Saskatchewan  Project, 
iinvolves  a  rather  large  area  in  Saskatchewan  as  well  as 
some  areas  in  Alberta.  It  is  understood  that  surveys 
for  both  these  schemes  are  being  undertaken,  but  they 
have  not  reached  a  point  where  the  schemes  are  ready  for 
the  organization  necessary  prior  to  financing  and  construct- 
ing them. 


Contract  Prices,  Lethbridge  Nortliern  Irrigation  District 

Steel  work,  Oldman  and  Willow  creek  crossings; 
substructure  for  flumes.  Let  to  the  Dominion  Bridge  Co., 
for  $1 10,386.  Unit  prices  are  not  available  at  the  moment 
but  the  tender  was  at  a  figure  very  favourable  to  the 
district,  being  about  25%  below  the  next  lowest. 

Metal  flumes  for  the  above  crossings  let  to  the  Pacific 
Sheet  Metal  Works  of  Vancouver.  Contract  price 
$43,987.50  being  $11.25  per  Hneal  foot  for  a  semi-circular 
galvanized  section  14  feet  in  diameter. 

Two  siphons  of  wood  stave  pipe  let  to  the  Canadian 
Pipe  Co.,  of  Vancouver.  Contract  price  $121,687.75, 
being  $40.85  per  lineal  foot  of  siphon,  10'6"  inside  dia- 
meter. 

Headworks  (concrete)  let  to  A.  G.  Creelman  &  Co., 
of  Calgary.  Contract  price  $364,619.50.  Unit  prices 
are  not  available  at  time  of  writing  but  the  figure  was 
considered  very  favourable  to  the  District.  Six  other 
tenders  ranged  up  to  $432,702. 

Machinery  for  headgates  let  to  Manitoba  Bridge  & 
Iron  Works,  Winnipeg,  for  $17,700.  Five  other  tenders 
ranged  up  to  $31,000. 


Some  of  the  above  figures  are  taken  from  press 
despatches    and    are    subject    to    typographical    errors. 

The  above  contracts  conclude  most  of  those  to  be 
let  this  year,  though  it  has  been  proposed  to  purchase 
some  timber  to  be  delivered  at  various  stations  so  that 
employment  may  be  given  to  local  farmers  through  the 
winter  in  hauling  it  to  the  places  where  it  will  be  used. 

The  International  Joint  Commission  who  have  the 
duty  of  administering  the  division  of  boundary  waters 
between  the  United  States  and  Canada  under  the  Treaty, 
met  in  Chinook,  Montana  on  Sptember  15th  in  order  to 
give  the  local  public  a  chance  to  present  their  views  in 
regard  to  this  matter.  The  Commission  then  adjourned 
to  Lethbridge  where  a  similar  meeting  was  held. 

As  a  result  of  these  meetings  we  look  for  an  early 
solution  of  the  difficulty.  This  might  possibly  be 
reached  at  the  annual  meeting  of  the  Commission  which 
is  being  held  in  Ottawa,  October  4th. 

In  this  connection  it  will  be  remembered  that  a 
resolution  was  passed  at  the  Western  Professional  meeting 
in  Saskatoon  urging  the  necessity  of  an  early  decision 
in  the  matter  as  the  development  of  a  large  amount  of 
land  in  Southern  Alberta  was  being  held  up  on  account 
of  the  delay  in  reaching  a  solution  of  this  matter. 

Capt.J.  J.  Hanna,A.M.E.I.C.,  who  has  been  assistant 
secretary  of  the  Branch  resigned  that  post  recently  on 
leaving  the  city.  On  completion  of  the  concrete  work 
of  the  new  Hillhurst  bridge  in  Calgary,  Capt.  Hanna 
accepted  an  offer  of  a  position  with  the  Lethbridge 
Northern  Irrigation  District  who  are  shortly  starting 
extensive  concrete  construction. 

J.  A.  Spreckley,  A.M.E.I.C.,  has  been  appointed 
assistant  secretary  in  Capt.  Hanna's  place. 


Peterborough  Branch 

D.  L.  McLaren,  A.M.E.I.C.,  Secretary. 

A  party  of  50  members  representing  the  Peterborough 
Branch  of  The  Engineering  Institute  of  Canada  held  their 
annual  picnic  on  August  12th.  The  programme  included 
an  inspection  of  Peterboro's  new  6,000,000  gal.  filtration 
plant  and  the  Canadian  General  Electric  Co's  new  power 
dam  on  the  Otonabee  River  at  Nassau,  both  of  which 
are  in  process  of  construction,  and  a  motor  run  to  the 
Karwartha  Lakes  at  Lakefield,  where  a  series  of  athletic 
contests  and  dinner  was  held. 

In  the  baseball  game,  the  Electrical  Engineers 
challenged  the  field,  the  final  score  being  15-12  in  favour 
of  the  Electrical  .  For  the  Electricals,  Shirley's  home 
runs  and  Convery's  curves  were  a  feature,  while  for  the 
loosers,  Jas.  Macintosh  grabbed  everything  around 
short  and  Ross  Dobbin  did  some  spectacular  work  at 
pitching.  His  fielding  was  also  good,  although  he  showed 
a  preference  for  straight  balls,  waist  high. 

Messrs.  Shirley  and  Dobbin  had  charge  of  the  arrange- 
ments for  the  picnic  and  had  not  several  members  been 
away  on  their  holidays,  the  turnout  would  have  comprised 
the  entire  membership  of  the  Branch. 
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Annual  Picnic,  Peterborough  Branch 


1. 

A.  A.  Richardson 

13. 

J.  Marshall 

25. 

R.  L.  Dobbin 

37. 

R.  A.  Hinton 

2. 

E.  R.  Shirley 

14. 

Jim  Rogers 

26. 

W.  H.  Pretty 

38. 

G.  \V.  Gladman 

3. 

A.  P.  Sills 

15. 

C.  H.  Rogers 
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Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C.,  Secretary-Treasurer. 

On  Thursday,  1st.  September,  the  first  meeting  of 
the  new  session  of  the  Manitoba  Branch  was  held  in 
the  University  Building,  Professor  E.  P.  Fetherstonhaugh 
M.E.I.C.,  occupying  the  chair. 

A  reportwas  presented  to  the  Branch  on  the  Western 
Professional  meeting  held  at  Saskatoon  in  August  and 
the  Chairman  complimented  the  Branch  on  the  large 
number  of  Winnipeg  members  who  were  present. 

Professor  Finlayson,  M.E.I. C,  reported  on  the 
papers  read  by  the  committee  investigating  the  effects 
of  alkali  on  concrete.  He  outlined  what  had  been  done 
to  date  and  what  it  was  proposed  to  do,  emphasizing  the 
necessity  for  this  investigation,  which,  he  pointed  out, 
was  economically  one  of  the  most  important  problems 
at  present  before  the  community,  particularly  in  the 
West,  where,  owing  to  the  nature  of  the  soil,  the  large 
amount  of  concrete  construction  work  recently  carried 
out  and  also  the  prospective  work  yet  to  be  done,  it  was 
imperative  that  some  definite  cure  should  be  found  for 
the  existing  trouble.  His  report  led  to  an  active  discus- 
sion in  which  a  large  number  of  the  members  took  part. 
It  was  suggested  that  even  if  the  investigating  committee 
were  unable  to  come  to  any  definite  decision  or  failed  to 
obtain  results  which  would  merit  publication  they  should 
take  some  means  of  informing  the  members  of  the  profes- 
sion as  to  what  had  been  done  and  what  means  might  be 
looked  to  to  mitigate  the  existing  condition. 

M.  A.  Lyons,  M.E.I. C,  chief  engineer.  Provincial 
Good  Roads  Commission,  reported  on  the  papers  and 
the  activities  of  the  committee  who  were  endeavouring 
to  draw  up  standard  specifications  for  good  roads.  He 
pointed  out  that  the  subject  was  one  which  not  only 
included  the  engineering  features  but  really  amounted 
to  a  definite  policy  to  be  followed  by  the  different  govern- 
ments interested  and  for  that  reason  exceptional  care 
would  have  to  be  taken  by  the  committee  before  it  made 
any  recommendation. 

W.  M.  Scott,  M.E.I.C.,  commissioner,  Greater 
Winnipeg  Water  District,  reported  on  the  paper  on  Gen- 
eral Welfare  and  his  report  resulted  in  one  of  the  most 
active  discussions  which  the  Branch  has  had,  practically 
every  member  present  taking  part.  A  great  diversity 
of  opinion  was  expressed  by  the  members  in  general 
and  the  discussion  went  a  good  deal  outside  of  the  actual 
scope  of  the  original  paper.  In  this  discussion  one  point 
of  interest  was  brought  out  which  is  worthy  of  mention, 
namely,  that  in  the  recent  business  tax  instituted  by  the 
provincial  government,  in  which  the  professions  were 
exempt  from  this  tax,  opposition  has  been  found  among 
government  oflicials  in  exempting  engineers  from  this 
tax,  one  member  of  the  government  claiming  that  engin- 
eers did  not  come  under  the  definition  of  professionals. 
The  Association  of  Professional  Engineers  of  the  Province 
of  Manitoba  had,  however,  taken  legal  opinion  on  this 
matter  and  the  members  were  informed  that,  legally, 
engineering  was  recognized  as  a  profession  and  acknow- 
ledged as  such  by  the  provincial  government  and  there- 


fore engineers  were  entitled  to  claim  exemption  from  this 

A  report  from  the  executive  committee  on  the 
proposed  arrangements  for  the  Annual  Meeting  of  The 
Institute  to  be  held  in  Winnipeg  was  presented  to  the 
meeting.  The  report  dealt  with  the  skeleton  organ- 
ization which  had  been  formed  to  take  up  the  various 
activities  and  the  Chairman  emphasized  that  because 
a  member  had  not  been  placed  on  any  of  the  committees 
was  no  reason  why  he  should  not  actively  work  to  make 
the  meeting  a  success,  as  it  was  only  by  co-operation  of 
all  members  that  the  Branch  could  do  justice  to  the 
occasion. 

Fort  Norman  Oil  Fields 

On  Thursday,  September  15th.,  a  meeting  was  held 
in  the  Engineering  Buildings,  Manitoba  University, 
E.  P.  Fetherstonhaugh,  M.E.I.C.,  in  the  chair. 

Mr.  Bloom,  special  correspondent  for  the  Winnipeg 
Tribune  and  Calgary  Herald,  who  recently  visited  the 
Fort  Norman  Oil  Fields  for  the  above  papers,  addressed 
the  meeting  on  the  Fort  Norman  Oil  Fields,  Mr.  Bloom's 
paper  was  illustrated  by  lantern  slides.  The  speaker 
limited  his  discussion  practically  entirely  to  methods  of 
getting  into  the  country,  describing  the  different  routes 
which  could  be  taken  and  means  of  transportation  adopted 
and  also  the  general  nature  and  topographical  features 
of  the  country,  as  he  stated  that  not  being  a  technical 
man  he  did  not  feel  competent  to  enter  into  the  geo- 
logical facts.  Among  the  slides  shown  were  many 
showing  the  existing  drillings  of  the  Imperial  Oil  Company 
in  different  places  where  they  were  drilling.  He  also 
dealt  at  some  length  with  the  climatic  conditions  and 
agricultural  possibilities  of  the  country. 

Owing  to  the  general  interest  of  Fort  Norman  Oil 
Fields  the  meeting  was  thrown  open  to  the  public,  which 
resulted  in  a  large  attendance,  there  being  nearly  200 
present. 

The  executive  committee  reported  on  proposed 
programme  of  the  Annual  Meeting  in  Winnipeg  to  be 
held  in  February  next.  Owing  to  the  public  nature  of 
the  meeting  no  business  was  discussed.' 

Town  Planning  Notes  and  Comments 

H.  L.  Seymour,  A.M.E.I.C. 

NOTE; — In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  toivn  -planning  interest  will  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  40  Jarvis 
Street,   Toronto. 

Government  Assistance  in  Town  Planning 

In  view  of  the  public  announcement  that  the  duties 
of  the  Commission  of  Conservation  would  shortly  termi- 
nate it  is  of  interest  to  town  plarmers  to  know  what  pro- 
vision is  being  made  for  federal  aid  to  town  planning. 
The  town  planning  division  of  the  Commission  of  Con- 
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serval  ion  lias  been  transfrrrcd  to  the  National  Parks 
Hraiuli  of  llu'  1  V-partniciit  ol  llic  liitfrior.  It  is  aiiiioiiiiccd 
that  till-  work  of  IIk-  division  will  not  Ix-  materially 
ciianni'd,  luit  atti-ntion  will  he  rliicfly  dircTk-d  in  future 
to  purely  federal  matters,  ineludin.i;  town  planning  and 
park  develoi)nienls  in  connection  with  the  National 
I'arks.  Matters  connected  with  provincial  legislation 
and  local  town  planning  schemes  will  i)e  left  to  the  ini- 
tiative of  the  provincial  and  local  authorities,  hut  where 
requests  are  made  !)>■  tln'si'  authorities  for  assistance  and 
co-operation  it  will  be  readily  given  by  the  department. 

Thomas  Adams  will  continue  to  act  as  town  planning 
adviser,  with  W.  D.  Cromarty,  architect,  and  Alfred 
Buckley,  M.A.,  as  assistants.  A  considerable  saving  of 
expense  to  the  government  will  be  efïected  as  the  result 
of  a  new  arrangement  with  Mr.  Adams,  under  which  he 
will  devote  part  time  to  the  government  and  the  larger 
IKirt  to  private  work  in  England  and  the  United  States, 
with  headquarters  in  London,  England.  He  retains 
his  position  as  town  planning  adviser,  but  will  devote  only 
part  of  his  time  each  year  to  that  work.  He  expects  to 
return  to  Canada  within  a  few  months.  He  is  also 
engaged  to  plan  two  Canadian  cities.  Mr.  Adams  has 
been  in  Ottawa  for  seven  years. 

Previous  to  Mr.  Adams'  work  in  Canada  the  names 
of  Sir  Clifton  Sifton,  chairman  of  the  Commission  of 
Conservation,  James  White,  M.E.LC,  assistant  chairman 
and  Dr.  Hodgetts  will  be  remembered  for  their  pioneer 
work  with  regard  to  government  assistance  in  town 
planning.  The  interest  displayed  in  town  planning  by 
these  energetic  members  of  the  Commission  it  is  under- 
stood was  responsible  for  the  establishment  of  a  town 
planning  department  in  the  Commission. 

The  scope  of  the  federal  assistance  to  town  planning 
has  been  largely  of  an  advisory  nature  as  constitutionally 
each  province  must  prepare  its  own  town  planning  legis- 
lation. The  Province  of  Saskatchewan  has  taken  the 
widest  advantage  of  the  opportunity.  It  has  not  only 
passed  a  comprehensive  town  planning  act  but  has  a  very 
active  town  planning  department  with  W.  A.  Begg, 
A.M.E.LC,  as  town  planning  director. 

The  following  is  extracted  from  a  recent  editorial 
in  a  leading  Canadian  journal. 


Town  Plannlnit  Convention,  Toronto 

Toward  the  latter  end  of  October  the  Ontario  Town 
Planning  and  Housing  Conference  expects  to  hold  a 
convention  which  will  Ix;  attended  by  numerous  delegates 
from  all  parts  of  the  Province.  It  is  expected  that  sf^me 
experts  from  the  Chicago  City  Planning  Commission 
will  attend  and  deliver  addresses.  Special  attention  will 
be  devoted  to  what  can  Ix;  accomplished  under  existing 
legislation.  J.  P.  I  lynes,  A.M.E.LC.,  of  Toronto  is  chair- 
man of  the  Ontario  Town  Planning  and  Housing  Conferen- 
ce and  W.  S.  B.  Armstrong,  Toronto,  is  secretary. 


Toronto  Branch,  Town  Planning  Institute 

A  meeting  of  the  Toronto  Branch  was  held  on  Friday 
September  16th  at  the  National  Club.  Following  an 
informal  dinner  to  which  prospective  members  were  special- 
ly invited,  Reginald  Dann,  town  planning  adviser  of  the 
Madras  Government,  India,  now  touring  America,  spoke 
on  the  "Present  Day  Tendencies  of  Town  Planning 
Development  in  England,  Germany  and  America." 
N.  D.  Wilson,  A.M.E.LC,  gave  a  comprehensive  talk 
on  "Town  Planning  Aspects  of  the  Toronto  Harbour 
Commission  Scheme." 


The  Linear  City 

The  death  of  Don  Arturo  Soria  Y  Mata  of  Spain 
recalls  to  our  attention  his  proposals  back  in  the  eighties 
for  urban  development  which  has  been  termed  "The 
Linear  City".  By  a  power  driven  tramway  he  proposed 
to  encircle  the  city  of  Madrid.  Along  such  artery  he 
intended  that  there  should  be  built  houses.  Between 
the  city  of  Madrid  and  such  a  linear  city  there  would 
be  left  open  spaces  never  to  be  built  upon.  A  part  of  his 
scheme  has  now  been  carried  out.  The  principle  of  the 
lineal  city  is  offered  as  one  solution  of  the  difficulties 
encoimtered  in  urban  growth. 


The  New  Town  of  Lens 

The  new  town  of  Lens  in  the  Province  of  Saskatchewan  pro- 
mises to  be  one  of  the  most  interesting  and  significant  memorials 
on  this  continent  of  the  great  war.  It  is  being  laid  out  under  the 
jurisdiction  of  the  Soldiers'  Settlement  Board  on  the  most  modem 
town  planning  lines  according  to  a  plan  prepared  in  the  office  of  the 
Surveyor-General  and  is,  incidentally,  an  illustration  of  the  benefit 
of  a  provincial  town  planning  act.  Saskatchewan  has  one  of  the 
best  and  most  advanced  town  planning  acts  in  the  world.  From 
the  pro\nncial  centre  information  is  now  going  out  to  the  new 
settlements  concerning  the  general  social  and  commercial  benefits 
of  orderly  town  development  and  of  the  human  and  cash  value 
of  beauty,  and  wherever  development  is  manifestly  wrong  the 
provincehas  the  right  to  interfere  and  by  mandamus  put  a  check 
to  the  evils  that  have  ruined  the  prospects  of  so  many  towns  in 
Canada  from  their  birth. 


"School"  Men  to  Gather 
Annual  Meeting  of  Toronto  Engineering  Alumni 

Elaborate  preparations  are  under  way  for  the  third 
annual  gathering  of  "School"  men,  which  will  be  held  in 
Toronto  on  the  4th  and  5th  of  November.  Arrangements, 
this  year,  are  being  made  on  a  much  larger  scale  than  in 
previous  years  and  it  is  expected  that  among  the  long  list 
of  distinguished  guests  will  be  one  or  two  of  international 
reputation.  The  graduates  are  coming  from  all  parts  of 
Canada  and  the  United  States  and  it  is  expected  that 
upwards  of  one  thousand  will  attend  the  reunion.  At  the 
Annual  Meeting  on  Saturday  morning,  broad  questions 
relative  to  university  policy,  technical  education  and 
professional  matters  will  be  discussed. 
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Annual 


Meeting 
Announcement 


The  annual  general  meeting  of 
The  Engineering  Institute  of 
Canada  will  be  held  at  Montreal 
on  Tuesday,  January  24th,  1922, 
at  ten  o'clock  A.M. 

At  this  meeting  the  formal  business  of 
the  annual  general  meeting  will  be  present- 
ed. The  agenda  will  consist  for  the  most 
part  of  appointments  of  scrutineers; 
appointment  of  auditors  ;  reception  of 
reports,  (a)  report  of  Council,  (b)  reports 
of  committees,  (c)  reports  of  Branches; 
new  business  ;  reports  of  scrutineers 
announcing  election  of  officers. 

This  meeting  will  be  adjourned  to  Winnipeg, 
February  21st,  22nd  and  23rd,  where  unfinished 
business  of  the  annual  meeting  will  be  continued 
and  the  annual  general  professional  meeting  will 
be  held  under  the  auspices  of  the  Winnipeg 
Branch.  The  programme  of  the  professional 
meeting,  details  of  which  will  be  announced  later, 
is  at  present  under  consideration  by  the  Winnipeg 
Branch. 


The  Winnipeg  Branch  anticipates,  and  is  providing  for 
a  large  attendance  and  it  is  sincerely  hoped  that  many 
members  both  East  and  West  of  Manitoba  will  plan  to  be 
present.  It  is  expected  that  special  arrangement  will  be 
made  for  a  train  from  the  East  and  possibly  from  the  West 
coast,  for  those  attending  the  meeting. 
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Preliminary    Notice 

of  Applications  for  AJmisnion  und  for  TranHfcr 


MMh  Sopl<'ml»cr,  1921 

Tlio  lU'-lîiws  now  provide  thiit  the  Council  of  tlio  In.Hlitiilo  kIwiII 
npprovo,  rlivsHÎfy  iioil  eloct  nirulidaloH  to  nicnihcrHhip  and  transfer 
from  oiu»  urado  of  moinliorsliip  to  a  higher. 

It  is  also  providrd  lliat  tliorc  shall  Ik»  issued  to  all  rorporato  mcnil>er 
H  list  of  the  now  applicants  for  admission  and  for  transfer,  rontjiininR 
a  eonrise  statement  of  the  rcconi  of  cacli  applicju  t  and  the  names  of  hi» 
references. 

In  order  that  the  Cotinoil  may  determine  justly  the  cliKibiHty  of 
each  candidate,  every  mend)or  is  ai»kcd  to  rend  carefully  the  list 
suliniittcd  horcwith  ami  to  report  promptly  to  Secretary  anv  facts 
which  ntay  alToct  tlie  classiiication  and  election  of  any  of  the  candidates. 
In  case-s  where  the  professional  career  of  an  applicant  is  known  to  any 
niemher,  such  member  is  sjxîciallv  invited  to  make  a  definite  recom- 
mendation as  to  the  proi>er  chissilicntion  of  the  candidate.' 

If  to  your  knowledge  facts  exist  which  are  deropatory  to  the  personal 
reputation  of  any  applicant,  shouUl  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
October,  1921. 

Fraser  S.  Keith,  Secretary. 

*The  professional  requirements  arc  as  foUowa:— 

Ever>*  candidate  for  election  as  MKMBKR  must  be  at  least  thirty  years  of  «Ee. 
and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
wliich  period  may  inchide  apprentice-ship  or  pupilage  in  n  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  by  the  Council.  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Coimcil,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  haa  gradu.iteil  in  an  engineering  course.  In  every  case 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Ever>'  candidate  for  election  as  an  ASSOCIATE  MEMBER  must  be  at  least 
twenty-five  years  of  age.  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  otiice.  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council,  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years.  ^ 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal,  Hydraulic. 
Mechanical.   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council.  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Ever>'  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  required  to  pass  an  examination  in  the  following  subjects.  Geography.  History 
(that  of  Canada  in  particular).  Arithmetic,  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
Trigonometry.  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCIATE  shall  be  one  who  by  his  pursuits 
cientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


Jt'I>GK-JOII\    WIlXIA.Nf.   of    hAimnnUm,    AIir      Horn    i»t    Monfrfw     r»nf 

Aug  Kth  |HH«:  Mur  ,  l(i-nfr«»wf'(illr.gmi«.  ItmtifM'      --tMi  ■■  ■        -  ■     ■    »   .     ... 

lOOtk-l  I,  r<Nlrnan,  iw.d  iniitr'nuin  .  CI'  l(  :  MM  I 

vrunn  A  M  f Mlly  .  im  lojl-.vm       IU]\-\J.  irnnr-i 

11>|.'t-|(l.  nit  CI'  «'nur  in  '-hurifi'  of  nil  liulliuitiiiK,  ii>i'  ki  i-.  mk,  ''I'li/.-    ;\ri'i  I'THit/.  -    rM'>  i-t, 

ovfTiwaii.  Kn'Ut.  iiiid  ii  Ciipt    fun    Eiijir*    iind  7ih  Hitri.  Cnn.  Uly.  Tro'jp*,  lU'^h'Jl. 

dftfimnn..  AllM-rln   A  Grrnt   Wiitirwityit  Uly.;  Mny   \'J2\   to  dnt<*.  ronjitrn.  funr  ,  in 

charge  of  nil  huHHMtins,  AllH-rtit  A  Gn-at  Watrrwiiy*  Uly. 

Ilefirrnrra:  T.  Turnhull.  W  Hurnii.  E  K.  Hall.  J.  G.  Ueid.  J.  W.  Porter.  W.  R. 
Smith,  K.  H.  I'ntti-nmii.  K.  J.  HnUer,  H.  Wellwood. 

I,\\fnrOT-JKA\  J.\frQri->*.  of  Qu»-I>«.c.  Que.  Born  at  Montreal.  Qui». 
Oit.  L'Oth  IWll;  Edur- ,  2  yf-arn  Appliiil  .Sncnrc-,  .Mrf;ill  I'niv,  I  year  Erole  Poly. 
.Montreal;  MH.'t.  tuwi.  to  K.  A,  ICvann,  C;  K.  on  party  for  eHtirnat'*  of  ftmt  on  ronatrn. 
of  projected  rly.  between  Jamrti  May  and  Port  .N'ottaway  Vdlage;  I'M*  fnummer), 
luwt.  of  C.  E  l-enioine,  L.S.  «urveying  of  river»  and  lake*  in  northern  Abittihi;  1915 
(Hunmier),  tester  A  inniMTtor  of  «teej  A  tooU  for  the  K<t«i  Hlfle»  Kaet^-iry,  t^ueï>ec; 
V.i\t\  (summer),  iwwt-  of  Joachim  tVirtin,  C.E..  comttrn  of  hydro-eleetrie  power  on 
Ha.  Ha.  Uivt-r  for  tlie  Chiroutimi  Pulp  A  W.kmI  Co  :  IlilT-IH.  overwan.  U  F  f '.  Wound- 
ed. DiKchargiK:!  permiinenlly  unfit;  I'J2(i.  gen.  Bupt.  of  roiulrt  and  bridges  ronatrn. 
in  the  counties  of  T'hicoutimi  and  I^ake  St.  .fohn  for  thn  Provincial  Bldg.  ^  engr'». 
Co.  of  Montreal,  al^o  for  P.  C.  Costo  et  Frere  fCrtntractinR  firm  of  Montreal).  1921 
road  inspector  for  the  Ministry  of  Roads  ttf  the  Prov.  of  Quebec. 

Ueferences:  A.  R.  Decar>*,  A.  B.  Normandin.  E.  A.  Evans,  J.  A.  I.*febvre,  J.  E. 

Roy,  A.  Amos,  A.  Fraser. 

MARTIN'— r.AWREN'CE  THOMAS,  of  Ottawa,  Out  Born  at  Arnprior, 
Ont..  June  Illh  18.S4:  Educ..  Renfrew  Collciçiate  In.ttitute;  1901-00.  with  T  A  N.O. 
Rly..  2  year«  asinstr'nian.,  t  year  as  re«.  enjçr.;  190*i-14.  manaj;ing  partner,  contracting 
firm,  O'Brien  A  Martin,  in  Northern  Quebec;  1914-1.5.  managing  director,  fîreat  Lakes 
Dredging  &  Contracting  Co.,  Ottawa,  Winds^jr.  Port  Arthur  A  Fort  William,  com- 
pleting dreflging  and  harbour  works;  19ir»-18.  O.C.  7th  Batt.  Can.  Rly.  Troopw 
(overseas).  At  present,  commissioner,  T.  &  S.  <).  Rly.,  manaj^ng  director.  Great 
I.akes  Dredging  A  Contracting  Co.  Ltd.,  and  managing  partner,  O'Brien  A  NIartin. 

References:  W.  P.  Wilgar,  J.  G.  G.  Kerry,  G.  Grant,  H.  B.  R.  Craig,  K.  M. 
Cameron.  A.  E.  Doucet,  J.  M.  Wilson,  F.  S.  Keith. 

PATTEXDEX— ALBERT  HEXRY.  of  Montreal.  Que.  Born  at  London, 
England.  Dec.  23rd  1889;  Educ.  2  years  evening  classes  Borough  Polytechnic.  1903- 
07,  ap'tice  to  Everett  Edgecombe,  London.  England,  Elect'l  A  Mech.  Engrs.;  1907- 
10.  with  Montreal  Light  Heat  A  Power  Co.;  1910-12,  with  Monarch  Electric  Co., 
Montreal;  1912-16.  foreman,  electric  car  dept.,  C.P.R.  Angxis  Shops:  1916-18,  with 
W.  J.  Leahy,  in  charge  of  electr'l  and  mech.  development  work  in  connection  with 
new  invention  (Impulse  Motor);  1918  to  date,  electr'l  engr.,  Canadian  Consolidated 
Rubber     Co. 

References:  J.  A.  Shaw,  J.  M.  Robertson,  F.  A.  McKay,  J.  T.  Farmer,  L.  A. 

Kenyon. 

SMITH— RICHARD  CURTIS,  of  Montreal.  Que.  Born  at  Ledburj-,  Here- 
fordshire, England.  Dec.  29th  1882;  Educ,  Bach,  of  Science,  Tufts  College,  Nfass.. 
1906;  3  years,  dftsraan  and  checker,  American  Bridge  Co.;  3  years  instructor  in 
struct'l  engr'g.  and  a.sst.  in  testing  materials  Iaborator>*,  6  years  asst.  professor, 
struct'l.  engr'g.  and  in  charge  of  testing  materials  laboratorj*.  1  year  in  charge  of 
constrn.  of  barrack  and  mess  halls  for  S.A.T.C,  L'.S.  Army,  Tufts  College,  Mass.; 
1  year  estimator  and  in  charge  of  dfting.room  contract  dept.,  Mead-Morrison  Mfg. 
Co.,  East  Boston.  Mass.;  2  years  to  date,  contract  engr.,  Canadian  Mead-Morrison 
Co.,  Ltd.,  Montreal. 

References:  R.  W.  Leonard.  R.  P.  Ravnsford,  S.  C.  Wolfe,  A.  R.  Rutledge. 
S.  Barr. 

WICKEXDEX— JEAN  FRAXCLS.  of  Bridgeburg,  Ont.  Born  at  Anvers-sur- 
Oise,  France,  Jan.  19th  1896;  Educ,  B.Sc.  McGUI  Univ..  1920:  1913-14,  with  Joseph 
Rielle,  CE.;  1914  {5  mos)  and  1915  (5  mos).  St.  Maurice  Forest  Prot.  Anns.;  1916 
(5  mos),  Geol.  Survey  of  Canada  (topog'l);  1917  and  1918,  A.  E.  F.  Road  Engr.;  1917 
(6  mos),  chief  asst.  Geol.  Survey  of  Canada;  1920  to  date,  contracting  dept.,  (con- 
tracting engr.),  Horton  Steel  Works  Ltd.,  Bridgeburg,  Ont. 

References:  R.  L.  Seaborne,  H.  M.  MacKay,  E.  Brown,  H.  M.  Lamb,  C.  M. 
McKergow,  R.  De  L.  French,  L.  R.  Thompson. 


FOR  ADMISSION' 

GRUPP — CH.^RLES  A.,  of  Waterdown,  Ont.  Born  at  Chicago,  111..  Jan.  29th  1897; 
Educ.  1914-15,-Sch.  of  Engr'g.,  Cooper  Union.  New  York  City.  1915-16.  Prac.  Sch. 
of  Forestry.  SyTacuse  Univ.,  1916  IS,  Faculty  of  Forestry.  L'niv,  of  Tor.;  1913-14. 
dftsman  and  material  man.  Underpinning  and  Foundation  Co.;  Summer  1915,  forest 
survey.  Rich  Lumber  Co.,  Adirondacks,  X.Y.;  1917,  timekpr.  etc.,  James  A.  Wickett. 
Toronto;  1918.  forest  survey,  Conservation  Commission,  Quebec;  part  of  seasons, 
1918-19-20,  with  Frank  Barber,  County  Engr.;  1920  (2  mos).  Timber  Investigation 
Committee:  1919-20.  layout  man.  Jackson  A  Lewis,  Contractors:  1920-21,  dftsman, 
H.E.P.C.;  At  present  office  man,  Dept.  of  Public  Highways  of  Ontario  at  Waterdown, 
Ont. 

References:  A.  V.  Trinible,  F.  Barber.  R.  O.  Wynne-Roberts,  H.  L.  Seymour, 
G.  R.  Jack,  H.  A.  Goldman.  A.  H.  Harkness. 


FOR  TRAXSFER  FROM  CLASS  OF  .\SSOCL\TE  MEMBER  TO  THAT  OF 

MEMBER 

ARMSTROXG— WALTER  JAMES,  of  Strathmore,  Que.  Born  at  Fair  Hill, 
Mar>-land,  U.S.A..  August  6th  1S85;  Educ.  Mech.  Engr..  Cornell  Univ..  1909:  1909- 
12.  with  Messrs.  Westinghouse.  Church.  Kerr  A  Co.,  Xew  York  City,  as  folloïre — 
1909-11,  asst.  engr..  Feb.-Aug.  1911.  asst.  chief  engr.,  Aug.  1911  to  July  1912.  chief 
engr.,  1912-13,  engr.  in  charge  of  design  and  purchase  of  materials,  Montreal  Office 
of  above  firm;  1913-14,  asst.  chief  engr.,  of  Messrs.  Ross  &  Macdonald's  Engin- 
eering Department.  1914-17,  asso.  engr.  in  charge,  and  1917  to  date,  engineer  in 
charge  of  above  department. 

References:  J.  M.  R.  Fairbairn.  H.  Holgate,  R.  S  Kelsch,  J.  R.  W.  Ambrose, 
J.  C.  Smith.  F.  L.  C.  Bond. 
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Institute  Committees  for  1921 


FINANCE 

R.  A.  ROSS,  Chairman 

H.  H.  VAUGHAM 

SIR  ALEXANDER  BERTRAM 

LESSLIE  R.  THOMSON 

K.  B.  THORNTON 


LIBRARY  AND  HOUSE 

Brig. -Gen.  SIR  ALEX.  BERTRAM, 
R.  De  L.  FRENCH  Chairman 

S.  F.  RUTHERFORD 
J.  COLIN  KEMP 
F.  P.  SHEARWOOD 


PUBLICATIONS 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
R.   W.  LEONARD 
WALTER  J.  FRANCIS 


LEGISLATION  AND  BY-LAWS 

WALTER  J.  FRANCIS,  Chairman 
ARTHUR  SURVEYER 
J.  M.  ROBERTSON 


PAPERS  COMMITTEE 

FREDERICK  B.  BROWN,  Chairman 

C.  E.  W.  DODWELL 

G.  G.  MURDOCH 

W.  A.  DUFF 

A.  R.  DECARY 

ARTHUR  SURVEYER 

C.  P.  EDWARDS 
R.  H.  PARSONS 
J.  M.  CAMPBELL 

R.  O.  WYNNE-ROBERTS 

H.  U.  HART 

W.  P.  NEAR 

A.  J.  RIDDELL 

L.  L.  JACOBS 

W.  M.  SCOTT 

A.  R.  GREIG 

D.  S.  CARTER 

P.  TURNER  BONE 
GEO.  A.  WALKEM 

E.  G.  MARRIOTT 
C.  M.  ODELL 


GZOWSKI  MEDAL  AND 
STUDENTS'  PRIZES 

H.  H.  VAUGHAN,  Chairman 
R.  A.  ROSS 
R.  W.  LEONARD 
WALTER  J.  FRANCIS 


LEONARD  MEDAL 

H.  E.  T  HAULTAIN,  Chairman 

J.  B.  PORTER 

C.  V.  CORLESS 

F.  D.  REID 

H.  P.  DePENCIER 


PLUMMER  MEDAL 

H.  E.  T.  HAULTAIN,  Chairman 

J.  B.  PORTER 

C.  V.  CORLESS 

F.  D.  REED 

H.  P.  DePENCIER 


STEAM  BOILERS 

L.  M.  ARKLEY,  Chairman 

W.  G.  CHACE 

F.  G.  CLARK 

R.  J.  DURLEY 

D.  W.  ROBB 

H.  H.  VAUGHAN 

BOARD  OF  EXAMINERS  AND 
EDUCATION  COMMITTEE 

H.  M.  MACKAY,  Chairman 

ARTHUR  SURVEYER,  Secretary 

ERNEST  BROWN 

J.  M.  ROBERTSON 

R.  deL.  FRENCH 

R.  S.  LEA 

A.  R.  ROBERTS 

CANADIAN  NATIONAL  COMMITTEE 
OF  THE  INTERNATIONAL  ELECTRO - 
TECHNICAL  COMMISSION 

L.  A.  HERDT,  Chairman 

L.  W.  GILL 

O.  HIGMAN 

J.  KYNOCH 

T.  R.  ROSEBRUGH 

JOHN  MURPHY 

A.  B.  LAMBE 

J.  A.  DUPRÊ 

INTERNATIONAL  CO-OPERATION 

H.  H.  VAUGHAN,  Chairman 
JOHN  MURPHY 
W.  F.  TYE 

ROADS  AND  PAVEMENTS 

W.  A.  McLEAN,  Chairman 

Balance  of  Committee  to  be  nominated 
by  Chairman 

CANADIAN  ENGINEERING 
STANDARDS 

WALTER  J.  FRANCIS  (three  years) 
H.  H.  VAUGHAN  (two  years) 
W.  P.  TYE  (one  year) 


POLICY 

J.  B.  CHALLIES,  Chairman 

A.  R.  DECARY 

Brig. -Gen.  C.  H.  MITCHELL 

WALTER  J.  FRANCIS 

K.  H.  SMITH 

J.  G.  SULLIVAN 

A.  E.  FOREMAN 

C.  C.  KIRBY 

A.  B.  NORMANDIN 

A.  B.  LAMBE 

W.  P.  WILGAR 

R.  O.  WYNNE-ROBERTS 

WILLS  MACLACHLAN 

W.  G.  SWAN 

F.  H.  PETERS 

A.  J.  McPHERSON 

CIVIL  SERVICE  CLASSIFICATION 

J.  M.  R.  FAIRBAIRN,  Chairman 

R.  A.  ROSS 

Lt.-CoL  R.  W.  LEONARD 

W.  F.  TYE 

H.  H.  VAUGHAN 

G.  GORDON  GALE 
ARTHUR  SURVEYER 

CONCRETE  DETERIORATION 
N  ALKALI  SOILS 

C.  J.  MACKENZIE,  Chairman 

W.  P.  BRERETON 

J.  C.  HOLDEN 

J.  N.  FINLAYSON 

J.  G.  SULLIVAN 

W.  McI.  WEIR 

E.  A.  MARKHAM 

J.  R.  C.  MACREDIE 
G.  M.  WILLIAMS 
ALEX.  DAWSON 
GEO.  W.  CRAIG 
R.  S.  STOCKTON 
A.  W.  HADDOW 
J.  W.  SHIPLEY 
T.  THORVALDSON 

F.  C.  FIELD 

A.  G.  BLACKIE 
J.  A.  KELSO 

HONOUR  ROLL  AND 

WAR  TROPHIES  COMMITTEE 

Brig-Gen.  C.  J.  ARMSTRONG, 

Chairman 
Col.  A.  E.  DUBUC 
FRASER  S.  KEITH 
Brig.-Gen.SIR  ALEX.  BERTRAM 

CLASSIFICATION  AND 
REMUNERATION 

A.  H.  HARKNESS,  Chairman 
E.  R.  GRAY 

FREDERICK  B.  BROWN 
A.  R.  DECARY 
J.  B.  CHALLIES 

PUBLICITY 

FREDERICK  B.  BROWN,  Chairman 
H.  H.  VAUGHAN 
I.  B.  CHALLIES 
P.  GILLESPIE 
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Experimental  Work  in  Connection  with  the 
Manufacture  of  Silica  Brick 

Development  of  a  new  industry  in  Nova  Scotia  by  Dominion  Iron  and  Steel  Company,  Limited. 

A.  W.  McMaster,  A.M.E.I.C. 
Paper  presented  before  Cape  Breton  Branch,  The  Enâineering  Institute  of  Canada,  May  1921. 


Owing  to  the  increase  in  the  cost  of  silica  brick  and 
the  difficulties  in  obtaining  them,  in  sufficient  quantities, 
due  to  war  conditions,  it  was  decided  in  the  Spring  of 
1917  to  look  into  the  practicability  of  making  silica 
brick  locally. 

Field  work  carried  on  that  summer  indicated  that 
three  properties  in  Cape  Breton  showed  promise  of 
containing  a  sufficient  tonnage  of  quartzite  or  silica  rock 
to  make  them  possible  sources  of  raw  material,  and  further 
investigation  proved  that  each  of  these  deposits,  Skye 
Mountain,  Aberdeen  and  George's  River,  contained  stone 
suitable  for  refractory  purposes. 

It  might  be  well  here  to  give  a  definition  of  a  suitable 
quartzite  for  refractory  purposes.  Three  properties  of 
the  quartzite  should  be  considered: — 

No.  1.  —  Mechanical  strength 

No.  2.  —  Melting  point 

No.  3.  —  Behaviour  on  burning. 

Experience  has  shown  that  to  produce  a  physically 
strong  brick,  the  stone  must  be  hard,  dense  and  give 
splintery  angular  fragments  of  heterogeneous  size  on 
crushing,  one  that  crushes  down  to  rounder  grains  cannot 
be  used.  The  strength  of  a  brick  and  its  melting  point 
are  conditional  by  the  analysis  of  the  rock.  The  silica 
content  may  vary  from  96  to  98  %,  if  less  silica  is  present, 


the  fusion  point  is  lowered.  Attempts  to  use  pure  quart- 
zite of  99%  silica  dioxide  (SiO.)  have  not  met  with  success. 
The  presence  of  alumina  (ALUs''  or  ferric  oxide  (Fe.Os) 
is  necessary  to  form  a  bond.    Their  combined  percentage 


Moulding  Table  with  Grinder,  or  Wet  Pan,  in  backgroxind 
The  batch  was  shoveled  from  the  Wet  Pan  in  motion  on  to 
the  Moulding  Table. 

is  usually  1.75%  and  should  not  exceed  2.5%.    The 
amount  of  alkalies  should  be  less  than  .5% 
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Comparative  Analyses 
Quartzites 


Constituent 

Medina 
Pennsylvania 

Baraboo 

Alabama 

Skye 

Aberdeen 

George's 
River 

Silica,  SiOs 
Alumina,  AI2O3 
Iron  Oxide,  Fe^Os 
Lime,  CaO 
Magnesia,  MgO 
Alkalies 
Loss  Ignition 

97.80 
.90 
.85 
.10 
.15 
.40 

97.15 

1.00 

1.05 

.10 

.25 

.10 

97.70 
.96 
.80 
.05 
.30 
.31 

97.27 

1.42 

.59 

.11 

.29 

.44 

96.87 

1.46 

.59 

.07 

.34 

.59 

97.41 

1.07 

.73 

.11 

Tr. 

.44 

100.20 

99.65 

100.12 

100.12 

99  92 

99  76 

American  authorities  give  typical  analyses  of  suit- 
able quartzites,  which  are  compared  with  average  analyses 
of  rock  from  the  localities  previously  mentioned. 

It  will  be  noted  that  they  all  come  within  the  require- 
ments as  specified  for  refractory  purposes.  The  silica 
contents  being  respectively.  97.27%,  96.87%,  97.41%,, 
which  is  between  96  to  98%.  The  combined  alumina 
and  iron  oxide  being  respectively  —  2.01%,  2.05%,  1.80% 
which  is  between  the  limits  of  1.75%  and  2.5%.  Each 
of  these  quartzites  break  on  crushing  into  splintery 
fragments.  George's  River  stone  giving  the  most  per- 
fect analysis  and  made  the  best  brick  as  tests  referred 
to  later  show. 

Our  experimental  plant  was  located  in  the  South 
end  of  one  of  our  open  hearth  brick  sheds,  on  account  of 
there  being  an  8'-6"  Clearfield  dry  pan  installed  there, 
for  grinding  brick  bats.  This  was  converted  into  a  wet 
pan  by  replacing  the  slotted  bottom  plates  with  solid 
cast  iron  ones. 

The  necessary  flooring,  runway,  bin  and  platform 
were  built  about  the  grinder  and  the  following  equipment 
provided: — 

2  —  }/2  barrels  calibrated  to  gallons. 
1  —  moulding  table  with  turnover  device,  necess- 
ary moulds  and  tools. 

1  —  stripping  bench  with  sand  box. 

2  —  rack  cars. 

150  —  sheet  iron  trays. 
1  —  dryer  house,  capacity  for  two  rack  cars. 
1  —  down   craft   kiln  —  size   about    10'   x    17' 
X  9'-6"  inside.     Capacity  —  7500  —  9"  eq. 
Necessary  track  2  ft.  gauge,  from  moulding 
table  through  dryer  house  to  kiln  with 
turntable  and  spur  to  allow  the  return 
of  empty  car  to  moulding  bench. 

Both  y2  barrels  were  fitted  with  l-H"  piping  and 
valve.  The  one  used  for  slacking  the  burnt  lime  to  make 
the  milk  of  lime  —  had  a  fine  wire  screen  over  the  end 
of  the  pipe  —  the  other  }/2  barrel  contained  water  to 
add  to  mixture  if  required,  both  were  blocked  up  on  plat- 
form to  allow  contents  to  feed  into  the  wet  pan  by  gravity. 
Silica  brick  expands  on  burning  so  the  moulds  are  made 
smaller  than  the  desired  size  of  brick,  allowing  y&"  — 
7/16"  per  foot  —  for  expansion. 


Views  showing  inside  of  No.  9  Open  Hearth  Furnace  under 
repair.  One-half  built  of  Harbison  Walker  "Star"  Silica 
brick,  indicated  by  "S",  the  other  half  built  of  our  own 
Silica  brick,  marked  "D." 

Three  lots  of  3}/^  tons  of  rock,  sufficient  to  make 
1000  bricks,  were  procured  from  each  of  the  localities 
mentioned.  Any  stone,  requiring  to  be  reduced  in  size 
to  pass  through  a  2"  ring,  was  broken  with  a  stone  hammer. 
We  adopted  a  standard  batch  sufficient  to  make  100 
bricks  consisting  of: — 

700  lbs.  of  rock 
14  lbs.  of  burnt  time  (i.e.  2%  by  weight) 
12-14  gallons  water. 

The  rock  was  weighed  carefully  and  placed  in  the 
bin  at  the  top  of  the  runway  The  lime  also  was  care- 
fully weighed  and  slacked  in  60%  by  weight  of  water  — 
to  which  was  added  1 1  or  13  gallons  of  water,  making  the 
milk  of  lime.  It  is  preferable  to  use  warm  water  to  slack 
the  lime. 

When  everything  was  in  readiness  the  grinder  was 
started  and  the  gate  of  bin  opened,  feeding  the  stone 
into  the  grinder  gradually  —  The  rock  was  ground  from 
15  to  18  minutes,  during  this  time  the  milk  of  lime  was 
added  and  then  more  water  if  necessary  to  bring  the 
mixture  to  the  proper  consistency.    Then  the  mud  was 
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shdvc'IIifl  («it  (if  (ho  pan  iii  motion  on  to  the  moulding 
labif. 


Oui  crew  consisted  of 
1  — 
1  — 
1  — 
1  — 


foreman 
moukliT 
moukier's 


heliier 


material  man 


The  sanded  mould  being  in  place  on  the  turnover 
device  on  the  mould  tal)k',  the  mud  is  picla-d  up  by  hand, 
thrown  into  and  heaped  over  the  mould  and  [Xiunded  with 
a  Hat  mallet,  then  cut  olT  level  with  the  mould  and  smooth- 
ed over  with  a  slicker  or  two  handled  trowel.  The  helper 
then  places  a  tray  bottom  side  up  on  the  mould,  turns 
them  over  and  places  them  on  the  stripping  bench  — 
immediately  after,  placing  a  sanded  mould  belore  the 
moulder  for  him  to  carry  on.  He  then  strips  the  green 
brick  by  placing  a  stripper  made  of  wooden  blocks  attached 
to  a  small  board  over  the  filled  spaces  and  steadily  pulls 
up  the  mould,  using  the  stripper  as  a  guide.  Thus  leaving 
the  green  brick  on  the  tray,  which  is  placed  on  the  rack 
car.  Lead  figures  were  fastened  on  the  underside  of 
the  stripper  blocks  to  mark  on  the  brick  when  stripping, 
the  number  to  indicate  locality  the  quartzite  or  silica  rock 
came  from.  When  the  car  was  filled  (288  brick)  it  was 
placed  in  the  dryer  house.  The  moulding  of  sufficient 
brick  to  fill  the  two  rack  cars  (576  brick)  was  considered 
a  day's  work,  being  equal  to  the  capacity  of  the  dryer.  It 
took  12-15  hours  to  dry  the  brick  bone-dry  at  a  tempe- 
rature of  250-270  degrees  fahrenheit. 


Different  shapes  of  Clay  Brick  made  by  Experimental  Brick 
Plant  from  local  clay  and  crushed  brick  bats.J^  Large  shapes 
are  Runner  Bricks  used  for  bottom  pouring  of  Ingots  for 
use  in  Plate  Mill. 

Next  day  the  cars  were  pushed  into  the  kiln  and  the 
bricks  stacked  on  edge,  two  rows  being  set  in  the  same 
order  and  the  next  two  rows  at  right  angles  —  and  so 
on  —  no.  2  quality  silica  glass  sand  is  sprinkled  between 
the  brick  to  keep  them  from  adhering  to  each  other  at 
high  temperatures.  Every  six  courses  a  layer  of  old 
brick  tile  was  set  to  bind  them  together  and  distribute 
the  weight  evenly.  When  kiln  was  filled  to  about  18" 
to  24"  from  the  roof,  the  doors  were  bricked  in  and  fires 
started   promptly. 


Murnintt 

The  operation  of  burning  takes  from  9  to  10  days 
and  is  divided  into  three  periods  — 


(1) 
(2) 
(3) 


Dehydration 

Oxidation 

Vitrification 


The  first  three  days  the  fires  were  kept  thin,  allowing 
plenty  of  air  to  circulate  through  the  kiln  to  carry  off 
whatever  moisture  there  might  be  in  the  brick,  the  temper- 
ature rising  to  about  300  degrees  C.  or  572  degrees  F. 
In  the  second  period,  the  fires  were  thickened  and  draft 
lessened  from  4  mm  to  3  mm  —  the  temperature  rising 
gradually  to  about  600  degrees  C.  or  1000  degrees  F.  on 
the  6th.  day.  In  the  last  period,  the  fires  were  heaped 
up  to  the  top  of  the  doors  and  draft  gradually  lessened 
to  2  mm,  the  temperature  being  forced  up  to  1490 
degrees  C.  or  2700  degrees  F. 

The  temperatures  were  observed  by  means  of 
Seager  cones,  set  a  few  courses  above  the  floor 
in  the  centre  of  the  kiln,  a  small  tunnel  being 
built    from    them    to    a    peek    hole.    The    draft    was 
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controlled  by  a  differential  draft  gauge  set  in  the  flue  on  The  cumulation  of  this  work,  which  proved  that 

the  furnace  side  of  the  damper.    As  soon  as  cone  31     suitable  brick  could  be  manufactured  from  local  silica 
indicating  1490  degrees  C.  of  temperature  showed  signs     rock,  has  been  the  opening  of  a  quarry  at  Leitche's  Creek, 


Analyses  of  Silica  Brick 


Silica 

Alumina 

Ir.  Ox. 

CaO 

Mag. 

Loss 
Ignition 

Fusion 

Aberdeen  Brick 

93.15-93.90 

2  19-2  22 

1.71-1.48 

3  02-2.10 

Trace 

.13-15 

1710°C.  or  3110°F. 

Skye  Mt.      " 

94.24-94.72 

1  31-2.16 

1.58-1  18 

2.57-2.04 

" 

.10-Nil 

1750°C.  or  3182°F. 

George's  River 
Brick 

95.08 

1  84 

1  23 

2.10 

tt 

.10 

1750°C.  or  31820F. 

Star  (Harbison- 
Walker) 

96.25 

.88 

.79 

1.80 

.14 

.39 

of  bending,  all  four  doors  and  ash  pits  were  sealed  with 
plates,  cut  to  fit  and  plastered  with  clay  all  around.  The 
kiln  remained  sealed  for  12  hours,  allowing  the  brick  to 
soak.  On  the  10th.  or  11th.  day  the  plates  were 
removed  and  several  brick  taken  from  the  top  of  each 
door.  The  open  spaces  were  gradually  increased  and 
d,amper  opened,  cooling  taking  about  3  days.  Too  rapid 
cooling  will  spall  the  brick  and  also  make  them  spongy. 

Bricks  on  being  taken  from  the  kiln  appeared  to  be 
well  vitrified  strong  mechanically  and  true  to  size.  Sam- 
ple brick  were  sent  to  the  laboratory  for  analysis  and 
determination  of  fusion  point,  the  results  of  which  are 
shown  here,  in  comparison  with  the  Standard  Star  silica 
brick  of  Harbison-Walker  Refractories  Company: — 

We  planned  to  test  the  bricks  under  actual  service 
conditions  in  our  open  hearth  furnaces.  This  had  to 
be  done  cautiously  so  as  not  to  disturb  operations  — ■ 
Our  first  test  was  made  by  building  a  section  of  the  back 
of  the  bulkhead  flue  on  one  of  the  furnaces  down  for 
repairs.  They  stood  the  test  well,  so  then  a  portion  of 
one  of  the  front  piers  was  built  with  home-made  brick, — 
this  also  proved  satisfactory. 

It  was  then  decided  to  build  the  half  of  the  front  of 
three  separate  furnaces  as  they  came  off  for  repairs  with 
the  brick  from  Skye,  Aberdeen  and  George's  River,  the 
results  of  these  tests  showed  bricks  — •    from 

Aberdeen  quartzite  stood  up  in  piers     59  heats 

Skye  "        "  —  65  heats 

Geo.  River      ' "      "  —  70  heats 

The  average  life  of  a  front  wall  for  the  previous  six 
months  to  our  tests  was  61  heats. 
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referred  to  before  as  GeorRe's  River,  and  the  erection  of 
a  plant  capable  of  manufacturing  10,000  9"  eq.  per  day 
of  10  hours. 

Concurrently  with  silica  brick  experiments  we  carried 
on  experiments  in  niakinKclay  brick  with  such  Rratifying 
results  that  it  led  to  the  establisliment  of  a  plant  devoted 
to  the  manufacture  of  clay  runner  brick,  using  for  bottom 
pouring  the  ingots  for  the  plate  mill.  This  plant  has 
been  in  ojx^ration  for  a  year  and  recently  has  also  taken 
up  the  manufacture  of  ladle  brick,  which  are  superior 
to  brick  previously  purchased,  standing  up  to  20/22  heats 
in  the  ladle.  This  plant  has  a  capacity  of  lO.tXX)  9"  eq. 
We  have  made  about  200,000,  250,0000  of  these  ladle 
bricks  from 

60%  pit  stone  from  No.  16  mine 

25%  grog 

15%  Mackay  clay 

The  runner  brick  plant  has  made  up  to  7000  9"  eq. 
per  day.    These  brick  being  made  of  a  mixture  of 

25%  Mackay  clay 
75%  grog 

Machinery  is  being  installed  to  manufacture  runner 
brick  and  the  output  will  be  considerably  larger  when 
this  is  put  into  operation. 

The  cost  of  silica  brick  plant  is  about  $250,000  and 
the  quarry  $50.000,  a  total  sum  of  $300,000,  the  cost 
of  runner  brick  and  ladle  brick  being  about  $75,000. 
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The  Cause  and  Prevention  of  Decay 
in  Structural  Timber 

Fungus  the  cause  of  timber  decay;  factors  influencing  growth  of  fungus; 
methods  for  preventing  decay  and  preserving  timber. 

R.  J.  Blair,  Pathologist,  Forest  Products  Laboratories  of  Canada. 

Paper  presented  before  Montreal  Branch,  The  Engineemg  Institute  of  Canada,  February  3rd,  1921. 


The  economic  losses  which  arise  through  the  decay 
of  structural  timber  amount  to  such  a  total  as  would 
astonish  anyone  who  might  be  interested  in  the  subject. 
More  than  fifty  per  cent  of  the  railway  ties  in  Canada 
are  of  hemlock  and  jack  pine,  and  the  average  life  of  these 
ties  is  six  or  seven  years.  Fence  posts,  poles  for  tele- 
phone or  telegraph  lines  and  electric  wires  rot  off  at  the 
surface  of  the  ground;  sidewalks  and  platforms  which 
are  near  the  soil  are  also  subject  to  decay.  Timbers  in 
moist,  unventilated  basements  last  for  only  a  few  years 
and  a  very  limited  service  is  obtained  from  roof-timbers 
of  such  buildings  as  have  a  moist  occupancy.  Conditions 
have  been  studied  at  more  than  a  hundred  pulp  and  paper 
mills  in  Canada  and  the  United  States.  The  majority 
of  these  mills  have  wooden  roof-decks,  and  of  this  number 


but  a  very  few  have  had  no  trouble  with  decay  in  roof- 
timber.  In  fine  textile  mills  a  similar  condition  of 
affairs  exists.  In  1918  forty-seven  acres  of  bad  roof 
were  found  at  twenty-four  textile  mills.  More  than 
fifty  textile  mills  have  been  visited  and  but  little  diffe- 
rence has  been  noted  in  the  service  obtained  from  various 
types  of  wood  roof-deck. 

Timber  decay  has  been  looked  upon  as  a  mysterious 
calamity  from  which  there  is  no  escape.  It  is  time  that 
the  wood-using  public  realized  that  every  bit  of  this  trouble  may 
be  avoided.  Long  and  satisfactory  service  may  be  obtained 
by  using  wood  if  it  is  handled  with  a  knowledge  of  its 
inherent  properties  and  of  the  agencies  which  bring  about  its 
deterioration. 
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The  Process  of  Decay 

When  a  piece  of  wood  decays  it  largely  retains  its 
original  form  but  all  the  properties  which  make  it  useful 
disappear.  The  decayed  wood  is  light  in  weight, 
has  no  strength  and  upon  drying  becomes  brittle  so  that 
it  may  be  easily  crushed  into  powder. 

Wood  decay  when  first  studied  was  supposed  to  be 
a  process  of  oxidation  similar  to  the  rusting  of  iron. 
Various  fungus  growtns  were  often  found  growing  upon 
the  disintegrating  wood  and  it  was  supposed  that  this 
material  furnished  a  suitable  soil  for  the  growth  of  the 
fungus  plant.  Later,  when  the  habits  of  the  fungi  came 
to  be  studied,  it  was  discovered  that  these  plants  are 
entirely  responsible  for  all  changes  produced  in  wood  as 
it  passes  from  a  sound  to  a  decayed  condition. 


filaments  which  penetrate  the  wood  in  all  directions 
dissolving  out  parts  of  it  (Fig.  2.)  Under  special  con- 
ditions these  filaments  unite  to  form  masses  of  plant 
tissue  on  the  surface  of  the  wood  which  are  known  as 
toadstools  or  fruiting-bodies  (see  Fig.  1)  of  the  fungus. 
These  growths  correspond  to  the  flower  and  fruit  of  any 
of  the  plants  with  green  leaves  and  serve  for  the  produc- 
tion of  the  spores.  Spore  is  the  name  given  to  that 
which  acts  as  a  seed  in  the  case  of  the  fungus  plant.  The 
spores  are  so  small  that  they  are  carried  about  by  air 
currents  and  often  reach  the  surface  of  a  piece  of  wood. 
They  are  produced  so  abundantly  that  a  sufficient  number 
might  be  formed  on  a  few  fruiting-bodies  to  infect  every 
piece  of  lumber  stored  in  a  large  yard.  When  a  fungus 
plant  is  well  started  in  any  piece  of  timber  it  is  able  to 
attack  any  uninfected  timber  with  which  it  is  in  contact. 


Fig.  1.    Fungus  fruiting-bodies  collected  on  roof-planks   of  a 
Massachusetts  cotton  mill. 


The  Wood -Destroying  Fungus  Plant 

Compared  with  any  of  the  plants  having  green  leaves 
a  fungus  is  a  simple  organism.  The  active  part  of  the 
fungus  plant  consists  of  a  nimiber  of  very  fine  hairlike 


Fig.  2.  Transverse  sections  of  hemlock  wood  magnified  125 
times.  The  white  background  represents  the  air  spaces 
within  the  hollow  wood-fibres;  a,  normal  sound  wood;  b, 
fungus  filaments  in  decaying  wood;  c,  dots  represent 
passages  formed  by  fungus  filaments  in  walls  of  the  wood 
fibres;  d,  places  where  wood  fibres  have  been  removed  by 
the  action  of  the  fungus.  Photomicrographs  by  W.  B. 
Stckes,  preparations  by  H.  N.  Lee. 


Moisture  Requirements  of  the 
Fungus  Plant 

Considered  by  itself  the  spore  is  a  small  delicate  body. 
In  order  to  grow  when  it  has  come  to  rest  on  the  surface 
of  a  piece  of  wood  there  must  be  sufficient  moisture  for 
it  to  germinate  and  get  a  start. 

Adequate  moisture  in  the  immediate  neighbourhood 
of  the  spore  is  the  one  condition  which  allows  it  to  ger- 
minate. Moisture  in  the  wood  afterwards  is  the  one 
condition  which  permits  the  fungus  plant  to  continue 
growing,  and  provided  the  wood  is  properly  moist  during 
a  prolonged  interval,  the  fimgus  continues  its  activity 
until  the  wood  has  been  destroyed.  In  a  healthy  tree 
it  is  considered  that  the  wood  is  entirely  free  from  all 
fungus,  but  when  the  trunk  has  been  sawn  up  and  stored 
for  a  short  time  under  average  lumber-yard  conditions, 
it  seems  safe  to  assume  that  a  few  spores  of  some  fungus 
plant  have  reached  and  infected  practically  every  piece 
of  material  obtained. 
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Muisture  i.s  I'rosont   in  Wood 
Which  Decays 

In  strucUira!  timber  tlic  presence  of  the  moisture 
wliieli  allows  tlie  fundus  i)lanl  lo  cause  decay  may  be 
accounted  for  in  various  ways.  The  wood  of  the  living 
trw  contains  a  varying  amount  of  moisture  which  at  times 
is  more  than  equal  to  the  weight  of  the  wood  itself.  When 
the  tree  is  cut  the  moisture  begins  to  leave  the  wood  and 
this  action  continues  until  the  wood  lias  reached  what 
is  known  as  an  air-diy  condition.  The  rate  at  which 
the  moisture  loss  takes  place  depends  on  the  size  of  the 
pieces  and  the  dryness  of  the  surrounding  air.  In  its 
air-dry  condition  wood  may  contain  in  moisture  any 
amount  up  to  30  per  cent  of  the  weight  of  the  wood  when 
bone-dry.  As  wood  is  hygroscopic  its  moisture  content 
varies  with  the  relative  humidity  of  the  air  surrounding 
it  and  it  is  able  to  come  to  a  condition  of  equilibrium 
with  its  surroundings. 

The  moisture  condition  of  wood  thus  depends  upon 
the  relative  humidity  of  the  air  to  which  it  is  exposed. 
The  exact  degree  of  humidity  which  permits  of  a  moisture 
content  sufficient  to  allow  fungus  growth  is  not  known, 
but  any  wood  constantly  exposed  to  a  humidity  of  more 
than  70  per  cent  is  very  apt  to  be  attacked  by  decay. 
Under  such  conditions  wood  which  is  at  all  moist  has 
so  little  opportunity  to  dry  out  that  it  may  decay  within 
a  very  short  time.  When  logs  are  sawn  up,  all  material, 
especially  the  timbers  of  large  dimensions,  should  be  given 
a  good  opportunity  to  season  if  trouble  is  to  be  avoided. 


Fig.  3.  Conditions  to  which  the  roof-deck  of  a  building  with  a 
moist  occupancy  is  ordinarily  exposed.  Outdoor  tem- 
perature is  O  °F.,  the  air  in  the  building  at  70  "F.  with 
relative  humidity  of  70  percent.  The  dew-point  of  this 
air  is  59.  2".  The  broken  line  represents  the  plane  above 
which  air  whether  in  spaces  between  the  planks  or 
natural  openings  in  the  wood  is  saturated  with  moisture 
some  of  which  has  condensed. 

In  mill  buildings  with  a  moist  occupancy,  the  air 
may  constantly  remain  at  70  per  cent  relative  hiunidity 
at  a  temperature  which  is  comfortable  for  workmen. 
If  the  thermometer  registers  70  degrees,  a  drop  in  tem- 
perature of  11  degrees  cools  such  air  below  its  dew-point 
and  some  of  the  moisture  collects  in  drops  of  water.  When 
such  water  collects  on  wood,  it  soaks  into  it  and  keeps 
it  moist  so  that  decay  results.  Sufficient  cooling  to  bring 
about  ■  condensation  takes  place  very  readily  in  cold 
weather  and  it  is  very  essential  that  the  heating  system 
be  adequate  and  arranged  to  distribute  the  heat  uni- 
formly. Otherwise  moisture  is  readily  condensed  at 
such  places  as  are  insufficiently  heated.  Condensation 
takes  place  in  the  same  way  in  the  interior  and  upper 
layers  of  roof-decks  and  brings  about  a  rapid  deterio- 
ration of  the  planking.  Conditions  in  moist  basements 
cu-e  similar  to  those  foimd  in  mills  except  that  the  ba- 


sements are  usually  unhealed  so  that  moisture  conden- 
sation takes  place  readily  when  the  weather  is  cold.  WfXKl 
in  contact  with  the  sf)il  invariably  takes  in  sufficient 
moisture  to  permit  of  fungus  growth. 

Wood  Preservation  as  a  Means  of 
Preventing  Decay 

It  may  be  clearly  seen  that  in  o^der  to  protect  timber 
from  decay  it  is  necessary  to  prevent  the  growth  of  the 
wood-destroying  fungus.  Either  of  two  methods  may 
be  rnade  use  of.  The  fungus  plant  may  be  starved  by 
keeping  away  from  it  the  moisture  which  it  requires 
for  its  normal  development  or  it  may  be  poisoned  by 
treating  the  wood  with  a  preservative. 

When  used  in  places  where  it  cannot  remain  dry 
such  as  in  contact  with  the  soil  or  in  moist  situations, 
fungus  growth  can  be  prevented  only  by  using  a  preser- 
vative on  the  wood.  This  means  that  a  poisonous  ma- 
terial is  placed  in  the  wood  in  such  a  manner  that  any 
fungus  plant  present  is  killed  and  other  fungus  plants 
are  prevented  from  attacking  the  wood.  The  preser- 
vatives commonly  used  are  creosote  oils  and  water- 
soluble  chemicals  such  as  zinc  chloride,  mercuric  chlo- 
ride and  sodium  fluoride.  Efficient  preservative  treatment 
means  that  the  preserving  substance  reaches  and  kills  the 
fungus  plant  no  matter  how  deeply  it  may  have  penetrated 
the  wood.  A  preservative  treatment  would  be  unnecessary  in 
any  timber  used  in  a  place  ivhere  it  remains  dry. 

Prevention  of  Decay  by  Shutting  off 

the  Moisture  Requirements  of 

the  Fungus 

For  protecting  timbers  in  buildings  a  choice  of 
various  methods  of  moisture  control  may  often  be  made. 
Trouble  may  arise  in  two  types  of  building,  namely 
unheated  warehouses  and  mill  buildings  where  the  occu- 
pancy is  moist,  such  as  pulp  and  paper  mills,  cotton  mills, 
dye-houses,  bleacheries,  canneries,  etc. 

Only  thoroughly  seasoned  timbers  should  be  used 
for  the  construction  of  an  imheated  warehouse.  Trouble 
easily  arises  from  neglecting  this  fact  in  the  laminated 
type  of  floors  where  a  large  mass  of  timber  has  little 
opportunity  to  dry  out.  In  any  building  containing 
large  timbers,  the  heating  system  should  be  installed  as 
soon  as  possible  and  put  into  operation  for  several  days 
in  order  to  dry  out  surplus  moisture  in  any  of  the  timbers. 
This  is  specially  necessary  in  buildings  where  the  wood 
gets  wet  during  construction.  In  unheated  buildings 
temporary  heating  systems  should  be  installed  to 
dry  out  the  timber  thoroughly  in  every  case  where  it  is 
known  that  the  timbers  are  wet  or  green.  A  coat  of 
paint  may  retard  drying  out  of  the  timber  and  for  this 
reason  painting  or  covering  the  surface  in  any  way  should 
be  delayed  until  all  timbers  have  been  given  opporan- 
tunity  to  season  thoroughly. 

Timber  exposed  to  the  air  of  moist  basements  in 
some  cases  may  be  protected  by  opening  windows  to  give 
natural  ventilation.  Such  ventilation  is  an  advantage 
only  when  it  lowers  the  relative  humidity  of  the  basement 
air.     In  a  basement  of  a  very  large  building,  or  of  build- 
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ings  which  are  surrounded  by  other  buildings,  it  may  be 
necessary  to  lower  the  humidity  of  the  air  by  the  instal- 
lation of  a  heating  system  consisting  of  one  or  two  steam 
pipes.  In  two  mills  this  has  taken  place  with  good 
results. 
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In  spinning  mills  and  weaving  rooms,  it  is  often 
necessary  to  maintain  very  humid  conditions  all  the 
time,  and  the  roof-deck  requirements  of  such  buildings 
can  be  satisfied  only  by  a  type  of  construction  which 
eliminates  the  problem  of  moisture  condensation  entirely. 
For  meeting  climatic  conditions  such  as  are  commonly 
found  in  Canada,  a  type  of  double  roof-deck  must  be 
adopted.  The  extra  thickness  reduces  heat  loss  and  pre- 
vents the  condensation  of  moisture.  Western  red  cedar 
is  recommended  for  the  roof-deck  proper  as  this  wood 
is  naturally  more  resistant  to  decay  than  that  of  other 
species  found  in  Canada.  This  wood  possesses  several 
distinct  advantages  such  as  lightness  in  weight,  low  ther- 
mal conductivity,  a  good  surface  to  receive  paint,  uniform 


Poof  made  nith 
fnoair  spaces 


Fig.  4.  Types  of  wood  roof -deck  in  common  use.  Moisture 
condensation  readily  occurs  in  the  upper  level  of  all  these 
types  of  construction  and  produces  decay  in  the  timber. 

Roof-deck  timber  forms  a  particularly  interesting 
field  for  the  study  of  the  control  of  moisture  conditions. 
Moisture  condensation  on  mill  roofs  is  a  problem  in  itself 
which  calls  for  attention,  and  when  this  moisture  permits 
decay  in  the  wood  roof-deck  the  subject  assumes  an 
added  importance.  In  mills  where  the  moisture  comes 
from  drying  processes  adequate  and  efficient  ventilating 
systems  take  care  of  the  greater  part  of  the  trouble. 

Outside    temp.   O"  f 


Fig, 


Inside    temp.  70 'P 
ifelalive  Humidity  70  per  cent. 
Dew-point   59-2T 


Broken  line  represents    level  in  roofimg 
materials  above  which   moisture    conden- 
sation  occurs 
5.    Roof-planks  rot   most  quickly   at   points  where    they 
are  supported. 
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Fig.  6.  Good  roof-deck  construction  which  is  two  planks  in 
thickness.  The  inner  layer  is  made  of  Western  Red  Cedar, 
a  decay-resisting  wood.  The  outer  layer  consists  of 
lumber  of  an  inferior  kind  treated  with  a  preservative. 
Three  plies  of  mopped  tar  paper  separate  the  layers  of 
plank  and  prevent  moisture  condensation  in  the  colder 
part  of  the  roof -deck. 

quality  and  it  is  available  in  large  quantities.  The  edges 
of  the  timbers  supporting  the  roof-deck  should  be  cham- 
fered off  so  that  the  part  of  the  plank  directly  supported 
may  remain  unaffected  by  moisture.  A  layer,  con- 
sisting of  a  cheap  grade  of  lumber  treated  with  a  preserv- 
ative should  be  placed  upon  the  roof-deck  for  purposes 
of  heat  insulation.  The  two  layers  of  plank  should  be 
separated  by  a  moisture-proof  layer  consisting  of  three 
plies  of  mopped  tar  paper. 


Summary 


1.  All  users  of  structural  timber  are  subject  to  loss  through  timber 
decay. 

2.  Timber  decay  results  from  the  attack  of  a  wood-destroying  fungus. 

3.  The  fungus  is  a  common  plant  which  requires  moisture  in  order 
to  grow. 

4.  Only  such  wood  as  is  properly  moist  offers  an  attractive  location 
for  the  fungus  plant. 

5.  The  development  of  fungi  may  be  avoided  either  by  keeping  the 
wood  dry  and  thus  withholding  the  moisture  required  by  them  or 
else  by  using  a  wood-preservative  which  acts  as  a  poison  and 
prevents  their  growth. 

6.  In  practice  all  wood  exposed  to  the  weather,  in  contact  with  the 
soil  or  in  moist  situations  should  be  given  preservative  treatment 
while  in  buildings  the  moisture  relations  necessary  for  fungus 
growth  may  be  controlled  by  the  installation  of  efficient  heating 
and  ventilating  equipment. 
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Prefixes 

Meaning 

Length 

Capacity 

Weight 

units 

units 

units. 

1.  kilo— 

1000 

1  km  =10  hm 

Ikl   =10  hi 

1kg   =10  hg 

2.  hecto— 

100 

1  hm   =10  dkm 

1  hi    =10dkl 

Ihg   =10dkg 

3.  deka— 

10 

ldkm  =  10ni 

ldkl  =  101 

ldkg  =  10g 

unit — 

1 

1  m     =10  dm 

11     =10  dl 

Ig     =10  dg 

4.  deci— 

1-10 

1  dm   =  10  cm 

Idl   =10  cl 

1  dg   =10  eg 

5.  centi— 

1-100 

1  cm    =10  mm 

Ici    =10  ml 

1  eg    =10  mg 

6.  milli — 

1-1000 

The  Metric  System  of  Weights  and  Measures 

Advantages  of  the  system,  legal  problems,  transition  steps. 
David  A.  MolUor.  M.E.I.C. 
Paper  presented  before  Horder  Cities  Branch,  The  Englneerinii  Institute  of  Canada,  April  9th,  1921. 

At  this  time  of  world  reorganization,  the  universal 
adoption  of  a  uniform  system  of  weiRhts  and  measures 
becomes  one  of  the  most  important  issues  of  the  day. 

livery  reform  movement,  and  every  institution 
under  which  we  live  and  of  which  we  are  justly  proud, 
originally  came  into  being  through  the  labours  of  minorities. 
Although  majority  rule  is  being  recognized  as  the  corner- 
stone of  democratic  government,  it  is  wise  to  remember 
that  even  a  democracy  despises  minorities  at  its  peril. 

The  recent  world  strife,  whatever  its  immediate 
causes  may  have  been,  undoubtedly  originated  in  the 
race  for  trade  supremacy  in  which  the  metric  nations 
gradually  displaced  their  non-metric  rivals  England  and 
the  United  States. 

With  these  preliminary  remarks  we  may  safely 
assume  that  our  subject  is  presently  entitled  to  the  fullest 
consideration  and  widest  publicity.  If  we  can  disprove 
the  arguments  which  certain  anti-metric  propagandists 
would  have  one  believe,  then  in  fairness  to  ourselves, 
our  country,  and  our  progeny,  let  us  now  apply  our  best 
efforts  to  the  furtherance  of  this  great  reform. 

Description  of  the  Metric  System 

The  U.S.  Bureau  of  Standards  is  the  custodian  of 
the  duplicate  platinum-iridium  metre  bars  and  kilograms 
weights  furnished  to  the  American  government  in  1899, 
by  the  International  Bureau  of  Weights  and  Measures. 
These  serve  as  the  fundamental  standards  of  length  and 
weight  for  all  units  of  measurement  in  the  U.S. 

The  fundamental  unit  of  the  metric  system  is  the  metre 
which  is  the  unit  of  length  and  is  equal  to  39.37  inches. 
The  units  of  weight  and  of  capacity  were  derived  from  the 
metre  and  are  known  respectively  as  the  gram  and  the 
litre.  All  other  units  are  decimal  subdivisions  or  mul- 
tiples of  these  three.  The  units  of  length,  volume, 
weight  and  capacity  are  conveniently  interrelated  as 
follows:  One  cubic  decimetre  of  water  at  40"^  centigrade, 
equals  one  litre  and  weighs  one  kilogram,  or,  one 
cubic  metre  of  water  measures  1000  litres  (1  kilolitre), 
and  weighs  1000  kilograms  or  one  metric  ton. 

Corresponding  relations  between  the  imits  employed 
in  the  United  States  and  in  Canada,  would  be  as  follows: 
1  cu.  ft.  water  =  7.480-U.S.  gallons  =  6.231  =  Imp.  gallons  = 
62.42  lbs.  avoir.  1  U.S.  quart  water  =  57.75  cu.  in.  and 
weighs  2.083  lbs.  avoir  at  35.8°  F.  1  Imp.  quart  water  = 
69.325  cu.  in.  and  weighs  2.5  lbs.  avoir.  1  U.S.  dry 
quart  =  67.2  cu.  in.  and  1  Imp.  dry  quart  =  69.32  cu.  in. 
Besides  these  units  there  are  three  different  kinds  of 
weights  in  the  U.S.  and  two  in  Canada. 

The  metric  mensuration  tables  are  formed  by  com- 
bining the  words  metre,  litre  and  gram  with  the  six 
nvimerical  prefixes  as  in  the  following  table. 


The  square  measure  is  derived  from  the  length 
measure  by  substituting  100  for  10  in  the  colimin  of 
length  units  and  employing  the  additional  designation 
"square".  Similarly  for  cubic  measure  where  the 
relationship  becomes  thousand  fold. 

For  land  measure,  the  unit  is  the  ar  =  100  sq.  metres, 
and  this  unit  may  be  combined  with  the  above  six 
prefixes  to  obtain  the  complete  mensuration  table.  This 
spelling  is  preferable  to  the  french  are  to  avoid  confusion 
with  the  English  verb  of  same  spelling. 

The  various  decimal  multiples  and  subdivisions 
of  the  metric  units  have  received  names  merely  for  con- 
venience and  completeness  of  the  system. 

The  general  public  would  employ  only  a  few  of  the 
metric  units  for  commercial  uses.  The  kilometre  and 
metre  are  the  common  units  of  length,  used  exactly  as  we 
now  use  the  mile  and  yard.  The  kilogram  is  the  usual  unit 
of  weight,  although  the  half  kilogram  is  frequently  called 
a  pound.  The  litre  is  the  unit  for  liquid  measure  and 
the  ar  for  land  measure.  Thus  we  would  have  kilometres, 
metres,  kilograms,  litres,  ars,  and  cubic  metres  correspond- 
ing respectively  to  our  terms  miles,  yards,  pounds, 
quarts,  acres,  and  cubic  yards. 

The  metric  system  is  so  simple  in  theory  and  practice 
that  any  one  of  average  intelligence  can  learn  it  in  one  hour. 
In  a  few  days  it  is  as  easy  to  think  in  this  system  as  in 
our  own.  Estimating  is  facilitated  by  remembering 
that  the  metre,  litre,  half-kilogram  and  metric  ton  are  each 
about  10  T^  larger  than  the  corresponding  British  imits 
yard,  dry  quart,  pound  and  short  ton.  The  U.S.  liquid 
quart  is  about  5*^  smaller,  and  the  Imp.  quart  about 
13.5%  larger  than  the  litre.  For  accurate  conversions 
between  metric  and  American  units,  circular  No.  47, 
of  the  U.S.  Bureau  of  Standards  should  be  used. 

Legal  Status  of  the  System  in  the  World. 

The  metric  system  is  obligatory  in  the  following  35 
countries  having  a  total  population  of  over  437  million  : 
Argentina,    Austria,    Belgiimi,    Brazil,    Bulgaria,    Chili, 
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Columbia,  Congo,  Costa  Rica,  Cuba,  Denmark,  Finland, 
France  and  colonies,  Germany,  Guatemala,  Holland  and 
colonies,  Honduras,  Hungary,  Italy,  Luxembourg,  Mexico, 
Nicaragua,  Norway,  Peru,  Portugal  and  colonies,  Rou- 
mania,  Salvador,  Servia,  Siam,  Spain,  Sweden,  Switzer- 
land, Tunis,  Turkey  and  Uruguay. 

The  Japanese  Parliament  recently  voted  a  law  making 
the  metric  system  obligatory,  the  law  to  go  into  effect  in 
April,  1922.  In  China  the  system  will  come  into  force 
in  1923.  In  Russia  the  system  has  been  taught  in  all 
schools  for  many  years,  and  since  the  war  it  is  the  standard 
for  commercial  transactions. 

The  metric  system  is  legal  but  not  obligatory  in 
the  following  eight  countries:  Bolivia,  Canada,  Egypt, 
Great  Britain,  Greece,  Paraguay,  United  States  and  Vene- 
zuela. 

This  brings  the  total,  which  may  be  classed  as  pro- 
metric,  to  over  800  million  people,  exclusive  of  the  eight 
countries  where  the  system  is  merely  legal. 

The  British  attitude  is  indicated  by  the  fact  that  in 
1897  the  metric  system  was  made  legal  and  in  1900 
there  were  96  members  of  Parliament  in  favor  of  a  comp- 
ulsory metric  bill.  In  1906  the  metric  votes  increased  to 
44,  while  in  1907,  the  bill  lacked  only  a  few  votes  of 
passing.  The  governments  of  Australia,  Canada,  South 
Africa  and  New  Zealand  have  declared  themselves 
strongly  in  favour  of  the  reform. 

To  summarize  the  facts  it  appears  that  the  whole 
world  is  practically  metric  excepting  only  the  British 
Empire  and  the  United  States.  These  two  powers  are 
now  seriously  considering  compulsory  adoption,  thus 
fully  admitting  the  failure  of  permissive  legislation. 

Legal  Status  of  the  System  in  America 

To  a  certain  extent  the  metric  system  is  the  adopted 
standard  of  the  United  States  and  Canada  because  most 
of  the  American  standards  are  at  present  derived  from 
the  metric,  and  all  electric  units  and  the  coinage  are 
entirely  metric. 

The  right  to  establish  a  system  of  weights  and  mea- 
sures is  vested  in  Congress  by  the  Constitution  of  the 
United  States,  but  aside  from  legalizing  the  system  by 
the  act  of  1866,  that  authority  was  exercised  only  with 
respect  to  the  coinage,  electric  units,  and  postal  rates, 
and  in  making  the  system  obligatory  in  Porto  Rico  in 
1899  and  in  the  Philippine  Islands  in  1901. 

Objections  to  the  Adoption  of  the  Metric  System 

1.  Expense  and  inconvenience  attending  any  change 
in  our  present  imits  of  measurements. 

2.  One  additional  system.  It  is  claimed  that 
the  adoption  of  the  metric  system  would  mean  simply 
adding  one  more  system  to  the  many  already  in  use. 
This  is  precisely  the  condition  which  has  prevailed  for 
many  years  tmder  permissive  laws  and  which  it  is  so 
desirable  to  overcome  by  the  adoption  of  one  system  which 
will  fulfill  all  human  requirements. 

Reasons  for  the  Adoption  of  the  Metric  System 

1.  Simplicity  of  the  relations  existing  between  the 
units  of  length,  area,  volume  and  weight.    This  obviates 


effectually  all  the  laborious  manipulations  growing  out 
of  complex  relations,  and  saves  an  immeasurable  amount 
of  time  and  labour  in  all  scientific  and  commercial  pur- 
suits. 

2.  Uniformity  of  all  units  of  measurements  through- 
out the  world,  following  the  adoption  of  the  system  by 
Great  Britain  and  the  U.S.  This  feature  is  specially 
calculated  to  facilitate  international  commercial  relations, 
so  vital  to  our  manufacturing  industries. 

3.  International  standard.  The  unalterable  and 
perfect  prototype  standards  which  exist  in  all  civilized 
countries,  make  it  the  accepted  standard  for  the  world. 

4.  One  mensuration  table  would  answer  all  purposes 
in  all  walks  of  life,  and  in  every  nation  on  the  earth, 
instead  of  the  thousands  of  units  which  are  or  have 
been  in  use  during  past  ages.  School  children  would 
have  to  learn  only  one  set  of  units,  which  would  carry 
them  through  life,  instead  of  the  many  complex  mensura- 
tion tables  which  they  must  now  memorize. 

5.  The  decimal  relation  between  the  metric  units 
offers  an  inestimable  advantage  in  all  scientific  work 
and  the  arts. 

The  Metric  System  in  Export  Trade 

It  is  a  universally  acknowledged  principle  of  trade, 
that  the  purchaser  reserves  to  himself  the  right  to  stip- 
ulate what  he  wants  and  when  he  wants  it.  The  salesman 
must  meet  these  requirements  or  lose  the  business. 

We  have  all  observed  the  results  of  overproduction, 
and  periods  of  glutted  market,  which  are  bound  to  return. 
Whom  we  do  expect  to  serve  with  the  enormous  output 
of  this  country  in  ever  increasing  excess  over  home 
demands  or  consimiption  ?  Aside  from  English  customers, 
they  will  all  be  from  metric  countries. 

Germany  adopted  the  metric  system  in  1872  after 
her  military  victory  over  France,  and  thereby  laid  the 
foundation  for  her  later  commercial  victory.  Shall  we 
heed  or  ignore  this  lesson  at  the  present  turning  point 
in  international  reorganization? 

Most  people  believe  that  the  United  States  has  a 
community  of  interest  with  England  against  the  metric 
world.  This  is  true  only  in  name  while  the  fact  is  that 
England  long  ago  abandoned  the  troy  pound,  and  the 
U.S.  is  still  using  a  gallon  and  a  bushel  measirre  long  since 
discarded  by  England,  so  that  with  respect  to  all  liquid  and 
dry  measures  and  the  ton  weight,  the  U.S.  practice  already 
differs  widely  from  the  English.  The  further  fact  that 
British  exporters  are  using  the  metric  system  very  exten- 
sively is  an  equally  cogent  reason  why  American  expor- 
ters should   do    the    same 

Where  commercial  relations  with  foreign  countries 
bring  about  conflicting  conditions,  a  dualism  of  units 
seems  a  necessary  but  temporary  evil.  Thus,  where  raw 
products  are  so  largely  furnished  by  America  and  England 
and  the  manufactured  products  from  France,  Switzerland, 
Germany,  etc.  are  sold  back  to  the  former,  such  a  condition 
will  continue  to  exist  until  the  metric  system  becomes 
universal. 

Many  commercial  interests  involved  in  foreign 
trade  are  now  supplying  catalogues  and  handbooks  in 
which  equivalents  are  given  in  both  metric  and  British  or 
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U.S.  units.  indicatiiiK  that  the  metric  system  is  beinR  exten- 
sively used  in  re;uliiiiK  out  after  forei^tn  trade.  StranRely 
enoujili  most  of  tliese  iatalo^;iU's  emanate  from  precisely 
those  nurlianiial  trades  wiiicli  formerly  waned  the  most 
strenuous  oijjiosition  to  tlie  metric  reform.  Tiie  mere 
fact  that  such  concerns  liave  entered  ui)on  metric  man- 
ufacture and  trade,  proves  tiiat  this  is  botii  possible 
and  profitable. 

Of  all  c(Mnparat  ively  recent  cascs.where  manufacturing 
concerns  have  boldly  j^lunKcd  into  metric  units  to 
save  themselves  from  partial  or  entire  elimination  from 
export  trade  to  metric  countries,  few,  if  any,  have  re- 
Kretted  the  step.  Recent  reports  show  that  a  host  of 
British  manufacturers  have  voluntarily  adopted  the  metric 
system. 

In  1907,  the  Baldwin  Locomotive  works  built  twenty 
locomotives  from  metric  drawings  for  the  French  govern- 
ment. This  experiment  developed  such  satisfactory 
results  that  during  the  war  the  same  concern  built  100 
more  locomotives  to  metric  dimensions. 

Transition  Problems 

To  remove  the  apprehensions  of  objectors  who  claim 
that  the  cost  of  making  the  change  would  be  very  se- 
vere particularly  on  manufacturers  of  tools  and  mach- 
inery, it  is  merely  necessary  to  point  out  that  metric 
legislation,  in  practically  every  country  and  as  proposed 
for  Great  Britain  and  the  United  States,  is  only  concerned 
with  transactions  of  sale,  while  manufacturers  are  free 
to  use  any  system  they  desire  in  their  workshops.  How- 
ever, the  adoption  of  the  new  weights  and  measures  in 
commerce  will  make  it  possible  for  any  manufacturer  to 
operate  his  workshop  metrically,  whenever  he  finds  it 
to  his  own  interest  to  change  over. 

Where  it  becomes  desirable  to  translate  English  to 
metric  units  in  trade  catalogues  or  on  drawings  by  the  use 
of  conversion  tables  or  otherwise,  it  should  be  remembered 
that  every  weight  or  dimension  is  to  a  certain  extent 
nominal,  so  that  a  definite  tolerance  is  permissible  in 
every  case.  For  example,  where  dimensions  are  given 
to  the  nearest  1-32  or  1-25  inch,  the  metric  equivalent 
should  be  expressed  in  whole  millimeters,  thus  2-1/32 
inches  =  51mm.  On  the  other  hand,  where  a  high 
degree  of  accuracy  is  necessary  and  ten-thousandths  of 
an  inch  are  called  for,  the  metric  size  should  be  stated  to 
the  nearest  0.01  mm.,  thus  1.2487  inches  =  31.72  mm. 

In  many  cases  gauges  are  designated  by  abstract 
numbers  as  for  wire,  sheet  metal,  screws,  etc.  Here  the 
number  governs  the  size  irrespective  of  any  particular 
unit  of  length.  There  are  at  least  five  difïerent  wire  and 
sheet  metal  gauges  which  it  would  be  a  blessing  to  see 
replaced  by  one  rational  metric  gauge. 

A  pattern  or  template  always  retains  its  value, 
whether  it  was  made  to  inches  or  to  millimetres,  and 
when  the  dimensions  on  a  drawing  are  once  converted 
the  difficulty  is  overcome  without  changing  the  thing 
itself. 

Regarding  structural  shapes  and  plate  thicknesses, 
the  metric  scale  in  millimetres  without  deciinals  answers 
every  purpose  since  the  usual  tolerance  for  mill  variations 
is  at  least  1-32  inch.    In  like  maimer,  tables  of  roimd, 


square  and  other  rolled  shapes,  also  pipe  sizes,  can  all  be 
expressed  in  whole  millimetres  and  be  within  actual  trade 
limits  so  that  the  change  would  be  one  of  name  only. 
Rolling  mill  machinery  would  all  be  usable  until  worn 
out  and  slight  changes  could  easily  be  made  at  appro- 
priate times.  In  fact  as  early  as  HXXJ,  several  (ienman, 
French  and  Belgian  rolling  mills  manufactured  rails  and 
structural  shapes  of  American  standard  sections  and 
quality,  hence  it  should  be  equally  feasible  for  American 
mills  to  roll  metric  sizes  without  change  in  present  equip- 
ment. 

In  machine  shop  practice,  designs  are  changed  at 
such  frequent  intervals  that  dimensions  could  be  easily 
converted  or  altered  without  extra  expense.  In  many 
cases  certain  sizes  and  types  of  machines  are  arbitrarily 
discontinued  or  repair  parts  are  no  longer  procurable,  so 
that  new  machines  must  be  purchased.  Perfectly  good 
machines  are  often  discarded  as  a  matter  of  efficiency 
owing  to  newer  and  better  types  being  produced.  Hence 
little,  if  any,  pecuniary  loss  to  manufacturing  concerns 
need  be  incurred  directly  as  a  result  of  the  change  to  met- 
ric sizes. 

There  are  reasonable  objections  to  any  sudden 
changes  in  screw  threads  and  it  may  require  several 
years  before  the  British  threads  can  be  displaced.  Some 
American  catalogues  give  eight  systems  of  screw  threads, 
including  three  metric  and  five  non-metric  systems, 
showing  how  desirable  it  would  be  to  abolish  some  of 
them.  The  British  threads  remained  standard  in  France 
and  Germany  until  about  1900  at  which  time  the  metric 
thread  was  oiïicially  established.  In  the  course  of  nine 
years  the  new  metric  thread  became  the  most  extensively 
used  in  the  mechanical  industries  of  continental  Europe. 
Metric  taps  and  dies  are  already  offered  for  sale  by  a 
number  of  prominent  American  manufacturers  and  can  be 
acquired  without  extra  cost  whenever  replacements  become 
desirable.  Screw  cutting  lathes  can  be  easily  rigged  to 
cut  metric  threads  merely  by  the  introduction  of  a  special 
gear. 

The  present  divisions  of  the  circle  are  already  tmi- 
versal  and  hence  require  no  change.  The  decimal  quad- 
rant affords  no  advantage  because  all  mathematical  pro- 
cesses involving  angular  functions  must  be  solved  by 
logarithms    or    natural    trigonometric    functions. 

All  surveying  instnmients  will  thus  remain  un- 
affected. The  cheaper  accessories  like  levelling  rods, 
tapes,  and  scales,  which  wear  out  with  sufficient  frequency, 
can  be  replaced  by  metric  tools  whenever  desirable. 

Ordinary  weighing  scales  can  be  altered  to  weigh 
metrically  either  by  changing  the  graduated  limbs  or  by 
supplying  different  coimterweights.  In  the  better  class 
of  computing  scales  the  only  change  necessary  would 
be  to  supply  a  new  printed  diagram.  Chemical  scales 
are  practically  all  metric  at  the  present  time  because  no 
chemist  could  well  afford  to  calculate  analytical  results 
in  apothecary  weights. 

Leather  measuring  machines  which  are  quite  costly 
affairs,  can  be  altered  to  measure  metrically  simply  by 
replacing  the  dial.  A  convenient  metric  unit  for  meas- 
uring leather  is  the  cuirmeter,  which  is  1-10  sq.  meter  or 
1.076  sq.  ft. 
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Drawings  made  to  metric  scales  always  bear  a  simple 
ratio  to  actual  sizes.  Common  ratios  are  1:2,  1:5,  1:10, 
1:20,  1:25,  1:50  and  1:100.  Ratios  differing  by  mul- 
tiples of  ten  are  all  taken  from  the  same  graduation. 
About  six  different  graduations  will  supply  practically 
all  scales  in  use. 

In  the  publication  of  new  books  it  is  almost  necessary 
to  supply  both  English  and  metric  data  at  the  present 
time.  Older  books  can  be  changed  when  revisions  be- 
come necessary. 

It  is  a  fact  that,  during  the  past  hundred  years,  every 
nation  which  changed  its  system  of  weights  and  measures 
adopted  no  other  system  than  the  metric,  and  no  non- 
metric  country  is  at  present  contemplating  any  change 
other  than  to  the  metric  system. 

The  exclusive  use  of  the  metric  system  must  be  re- 
garded as  a  step  toward  national  economy  which  no 
good  citizen  can  afford  to  oppose. 

"No  doubt  the  initial  institution  of  the  decimal 
system  would  cause  dislocation,  but  once  established  the 
saving  of  time  and  labor  could  not  fail  to  bring  rapid 
compensation." 

Hon.  Reginald  McKenna. 

In  speaking  of  the  metric  system,  Theodore  Roose- 
velt said:  "We  must  have  it." 

Required  Legislation. 

Much  has  been  said  and  written  to  prove  the  fallacy 
of  permissive  laws,  though  the  enactment  of  this  class  of 
legislation  appears  to  be  the  fullest  extent  to  which  our 
legislators  will   assume  responsibility. 

The  general  presumption  that  people  have  a  right 
to  do  anything  which  is  not  forbidden,  would  naturally 
mean  the  uselessness  of  all  laws  which  merely  permitted. 
In  other  words,  it  is  folly  to  pass  laws  to  permit  people 
to  do  something  as  a  matter  of  convenience  to  them- 
selves. 

Great  Britain  has  suffered  over  20  years  and  the 
United  States  about  50  years  under  such  laws. 


A  mere  authorization  to  employ  a  simple  and  ra- 
tional system  of  measurements  as  a  substitute  for  a 
much  less  perfect  system  long  established  by  usage,  is 
not  sufficient  to  bring  about  a  reform.  In  fact,  in  com- 
mercial affairs,  the  buyers  and  sellers  are  dependent  one 
upon  the  other  in  such  a  manner,  that  imless  one  side 
completely  dominates  the  situation,  neither  is  able  to 
take  the  initiative  toward  the  adoption  of  the  improved 
standards.  It  is  necessary,  therefore,  to  make  the  new 
measures  obligatory. 

Aside  from  a  slight  temporary  inconvenience  to  shop 
keepers,  it  will  be  in  every  case  merely  a  matter  of  price, 
and  those  having  goods  for  sale  will  very  soon  adjust  the 
scale  of  prices. 

Who  would  return  to  the  English  monetary  system 
after  having  used  decimal  money  ?  What  metric  country 
in  all  the  world  would  be  willing  to  give  up  the  metric 
system  after  having  experienced  the  great  advantages 
accruing  from  its  adoption? 

It  is  a  great  mistake  to  agitate  in  favour  of  a  long 
transition  period.  This  would  mean  a  long  period  of 
watchful  waiting  with  the  outcome  that  nobody  would 
do  anything  toward  adopting  the  new  system  until  the 
time  fixed  had  expired.  Such  a  law  would  be  forgotten 
before  it  ever  became  operative.  The  U.  S.  govern- 
ment had  this  experience  when  the  railroads  were  ordered 
to  equip  all  freight  cars  with  automatic  couplers  and 
continuous  brakes.  The  railroads  did  nothing  toward 
complying  with  the  law  until  the  allotted  five  years  had 
expired.  The  time  was  then  extended  two  years  and 
seven  months,  during  the  last  year  of  which  most  cars 
were  equipped. 

The  fact  that  in  private  enterprises,  both  in  England 
and  in  America,  many  have  availed  themselves  of  the 
great  advantages  accruing  from  the  use  of  the  metric 
system  should  be  a  sufficient  rejoinder  to  any  objection 
on  the  basis  of  cost.  Private  enterprise  does  not  plunge 
heedlessly  into  such  ventures  unless  it  is  a  paying  invest- 
ment. 

Hence,  we  are  not  praying  for  today,  or  for  a  group 
here  and  there;  but  what  we  hope  to  achieve  is  cal- 
culated to  benefit  untold  millions  in  the  years  to  come. 
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Annual 


Meeting 


The  annual  general  meeting  of  The  Engineeriné 
Institute  of  Canada  will  be  held  at  Montreal  on  Tuesday, 
January  24th,  1922,  at  ten  o'clock  A.M. 


At  this  meeting  the  formal  business  of  the  annual 
general  meeting  will  be  presented.  The  agenda  will 
consist  for  the  most  part  of  appointments  of  scrutineers  ; 
appointment  of  auditors  ;  reception  of  reports,  (a)  report 
of  Council,  (b)  reports  of  committees,  (c)  reports  of 
Branches  ;  new  business  ;  reports  of  scrutineers  announc- 
ing election  of  officers. 


Announcement 


The  meeting  will  be  adjourned  to  Winnipeg, 
February  21st,  22nd  and  23rd,  where  unfinished 
business  of  the  annual  meeting  will  be  continued 
and  the  annual  general  professional  meeting  will 
be  held  under  the  auspices  of  the  Winnipeg 
Branch.  The  programme  of  the  professional 
meeting,  details  of  which  will  be  announced  later, 
is  at  present  under  consideration  by  the  Winnipeg 
Branch. 


The  W^innipeg  Branch  anticipates,  and  is 
providing  for  a  large  attendance  and  it  is  sincerely 
hoped  that  many  members  both  East  and  West 
of  Manitoba  will  plan  to  be  present.  It  is  expected 
that  special  arrangement  will  be  made  for  a  train 
from  the  East  and  possibly  from  the  West  coast, 
for  those  attending  the  meeting. 
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Nominations  for  Officers'  Ballot 

Within  seven  days  after  the  first  meeting  of  the  Council 
in  October,  the  Secretary  shall  mail  to  each  corporate  member 
of  The  Institute  the  officers'  ballot,  as  prepared  by  the  Nominat- 
ing Committee  and  the  Council. 

Notices  shall  be  deemed  to  have  been  mailed  to  members 
as  prescribed  by  the  By-Laws  if  such  notices  are  printed 
in  The  Journal  of  the  Institute  and  mailed  by  the  dates  pre- 
scribed in   the   By-Laws. 


The  following  is  a  list  of  the  nominees  submitted  by 
the  Nominating  Committee,  as  required  by  the  By-Laws 
before  the  first  day  of  October  and  as  approved  by  Coun- 
cil at  the  regular  meeting  of  Council  held  on  October 
thirty-first  :- 

President:    J.  S.  SuUivan,  M.E.I.C.,  Winnipeg. 

Vice-Presidents:  G.  Gordon  Gale,  M.E.I.C.,  Ottawa; 

C.  C.  Kirby,  M.E.I.C,  St.  John;  Brig.-Gen.  C.  H. 
Mitchell,  M.E.I.C,  Toronto;  Arthur  Surveyer,  M.E.I.C, 
Montreal. 

Councillors: 

District  No.  1:  Lt.-Col.  A.  E.  Dubuc,  M.E.I.C, 
Montreal;  J.  A.  Duchastel,  M.E.I.C,  Montreal;  J.  H. 
Hunter,  A.M.E.I.C,  Montreal;  Geo.  MacLeod,  M.E.I.C, 
Montreal. 

District  No.  2:  J.  E.  Gibault,  A.M.E.I.C,  Levis; 
J.  F.  Grenon,  A.M.E.I.C,  Chicoutimi. 

District  No.  3:  CM.  Odell,  M.E.I.C,  Glace  Bay; 
A.  F.  Stewart,  M.E.I.C,  Moncton. 

District  No.  4:  Lt.-Col.  Alexander  Macphail.M.E.I.C, 
Kingston;  Lt.-Col.  W.  P.  Wilgar,  M.E.I.C,  Kingston. 

District  No.  5  :  A.  H.  Harkness,  M.E.I.C, 
R.  O.  Wynne-Roberts,  M.E.I.C,  Toronto. 

District  No.  6:  G.  H.  Kohl,  A.M.E.I.C,  Sault  Ste 
Marie;  C  H.  E.  Rounthwaite,  A.M.E.I.C,  Sault  Ste  Marie 

District  No.  7:  M.  A.  Lyons,  A.M.E.I.C,  Winnipeg; 

D.  R.  Ross,  M.E.I.C,  Winnipeg. 

District  No.  8:  A.  R.  Greig,  M.E.I.C,  Saskatoon: 
Geo.  D.  Mackie,  M.E.I.C,  Moose  Jaw. 

District  No.  9:  A.  W.  Haddow,  A.M.E.I.C,  Edmon- 
ton; R.  S.  L.  Wilson,  A.M.E.I.C,  Edmonton. 

District  No.  10:  Ernest  Davis,  M.E.I.C,  Victoria; 
Major  G.  A.  Walkem,  M.E.I.C,  Vancouver. 

St.  Mary  and  Milk  Rivers'  Apportionment 

In  view  of  the  interest  which  this  subject  has  for  a 
large  number  of  our  members,  and  following  so  closely 
upon  the  resolution  of  the  Western  Professional  Meeting 
asking  the  Government  for  a  speedy  settlement,  it  is 
gratifying  to  be  able  to  publish  herewith  the  orders  of 
the  International  Joint  Commission,  C  A.  Magrath, 
M.E.I.C.  Chairman,  and  particularly  that  of  October 
4th  in  regard  to  the  division  of  the  waters  of  the  St.  Mary 
and  Milk  Rivers  and  of  October  6th  regarding  reservoirs 
in  the  United  States  and  Canada.  These  have  recently 
been  received  from  the  Secretary  of  the  International 
Joint  Commission,  Lawrence  J.  Burpee,  M.E.I.C,  and 
are  official. 

International  Joint  Commission 

In  the  matter  of  the  measurement  and  apportionment  of  the 

waters  of  the  St.  Mary  and  Milk  Rivers  and  their 

tributaries  in  the  State  of  Montana  and  the 

Provinces  of  Alberta  and  Saskatchewan 

Whereas  by  Article  VI  of  the  Treaty  entered  into  between  the 
United  States  of  America  and  His  Majesty,  the  King  of  the  United 
Kingdom  of  Great  Britain  and  Ireland  and  of  the  British  Dominions 
beyond  the  Seas,  Emperor  of  India,  signed  at  Washington  on  the  11th 
of  January,  1909,  it  is  provided  as  follows: — 
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"The  IlitîhC'inilracliniî  I'Mrlica  .'iKrec  tlinl  the  St.  M:iry  and  Milk 
Rivers  mid  Ihfir  tiiliiilarii's  (in  the  St;ile  of  Monlaiui  and  the  l'ri>- 
vinces  of  Alberta  and  Saskalehewaii)  are  to  he  treated  as  one  stream 
for  the  purposes  of  irrigation  and  |)ower,  and  the  waters  lliereof  aliall 
be  apportioned  e(|ually  betwifn  the  two  countries,  but  in  makinK  such 
equal  apimrtionment  more  than  half  may  be  taken  from  one  river  and 
less  than  half  from  the  other  by  either  country  so  as  to  afford  a  more 
benelicial  use  to  each.  It  is  further  agreed  that  in  the  division  of  such 
waters  during  the  irrination  season,  between  the  1st  of  April  and  31st 
of  October,  inclusive,  aiunially,  the  United  States  is  entitled  to  a  prior 
appropriation  of  .SlK)  cubic  feel  per  second  of  the  waters  of  the  Milk 
River,  or  so  much  of  such  amount  as  constitutes  three-fourths  of  its 
natural  How,  and  that  Canada  is  entitled  to  a  prior  appropriation  of 
500  cubic  feet  per  second  of  the  flow  of  St.  Mary  River,  or  so  much  of 
such  amount  as  constitutes  three-fourths  of  its  natural  flow. 

"The  channel  of  the  Milk  River  in  Canada  may  be  used  at  the 
convenience  of  the  United  States  for  the  conveyance,  while  passing 
through  Canadian  territory,  of  waters  diverted  from  the  St.  Mary  River. 
The  provisions  of  Article  II  of  this  Treaty  shall  apply  to  any  injury 
resulting  to  property  in  Canada  from  the  conveyance  of  such  waters 
through  the  Milk   River. 

"The  measurement  and  apportionment  of  the  water  to  be  used 
by  each  country  shall  from  time  to  time  be  made  jointly  by  the  pro- 
perly constituted  reclamation  officers  of  the  United  States  and  the  pro- 
perly constituted  irrigation  officers  of  His  Majesty  under  the  direc- 
tion of  the  International  Joint  Commission." 

And  whereas  the  said  Reclamation  and  Irrigation  Officers  have 
been  unable  to  agree  as  to  the  manner  in  which  the  waters  mentioned 
in  the  said  .'\rticle  VI  should  be  measured  and  apportioned; 

And  whereas,  before  giving  directions  as  to  the  measurement 
and  apportionment  of  the  said  waters,  the  International  Joint  Com- 
mission deemed  it  proper  to  hear  such  representations  and  suggestions 
thereon  as  the  Governments  of  the  United  States  and  Canada,  the 
Provinces  of  Alberta  and  Saskatchewan  and  the  State  of  Montana, 
and  as  corporations  and  persons  interested  might  see  fit  to  make  and 
for  such  purposes  sittings  of  the  Commission  were  held  at  the  fol- 
lowing times  and  places: — At  the  City  of  St.  Paul,  in  the  State  of 
Minnesota,  on  the  24th,  25th,  26th,  27th,  and  28th  days  of  May,  1915; 
at  the  city  of  Detroit,  in  the  State  of  Michigan,  on  the  15th,  16th  and 
17th  days  of  May,  1917;  at  the  City  of  Ottawa,  in  the  Pro\'ince  of 
Ontario,  on  the  3rd,  4th  and  5th  days  of  May,  1920;  at  the  Village  of 
Chinook,  in  the  State  of  Montana,  on  the  15th  day  of  September, 
1921,  and  at  the  City  of  Lethbridge,  in  the  Province  of  Alberta,  on  the 
17th  day  of  September,  1921,  when  counsel  and  representatives  of  the 
said  Governments,  corporations  and  persons  appeared  and  presented 
their  views; 

And  whereas  pending  final  decision  as  to  the  proper  method  of 
measuring  and  apportioning  said  waters  interim  orders  with  reference 
thereto  have  been  made  by  the  International  Joint  Commission  from 
time  to  time,  the  last  of  such  orders  bearing  the  date  the  6th  day  of 
April,   1921; 

And  whereas  the  Members  of  the  International  Joint  Commission 
have  unanimously  determined  that  the  said  Reclamation  and  Irri- 
gation Officers  should  be  guided  in  the  measurement  and  apportion- 
ment of  said  waters  by  the  directions  and  instructions  hereinafter  set 
forth; 

It  is  therefore  ordered  and  directed  by  the  Commission  in  pur- 
suance of  the  powers  conferred  by  the  said  Article  VI  of  the  said  Treaty 
that  the  Reclamation  and  Irrigation  Officers  of  the  United  States  and 
Canada  shall,  until  this  order  is  varied,  modified  or  withdrawn  by  the 
Commission,  make  jointly  the  measurement  and  apportionment  of  the 
water  to  be  used  by  the  United  States  and  Canada  in  accordance  with 
the  following  rules: — 


I 
St.  Mary  River 

(a)  During  the  irriftation  doason  when  the  natural  flf/w  of  the 
St.  Mary  River  at  the  point  where  it  CTf«srt  the  international  boundary 
is  six  hundred  and  sixty-six  (666)  cubic  feet  per  second  or  leas  Canada 
shall  be  entitled  to  three-fourths  and  the  United  States  to  one-fourth 
of   such   flow. 

(b)  During  the  irrigation  seaaon  when  the  natural  flow  of  the 
St.  Mary  River  at  the  point  where  it  crosses  the  international  boundary 
is  more  than  six  hundred  and  sixty-six  (666)  cubic  feet  per  second  Can- 
ada shall  be  entitled  to  a  prior  appropriation  of  five  hundred  (500; 
cubic  feet  per  second  and  the  excess  over  six  hundred  and  sixty-six 
(666)  cubic  feet  per  second  shall  be  divided  equally  between  the  two 
countries. 

(c)  During  the  non-irrigation  season  the  natural  flow  of  the 
St.  Mary  River  at  the  point  where  it  crosses  the  international  boun- 
dary shall  be  divided  equally  between  the  two  countries. 

II 

Milk  River 

(a)  During  the  irrigation  season  when  the  natural  flow  of  the 
Milk  River  at  the  point  where  it  crosses  the  international  boundary  for 
the  last  time  (commonly  and  hereafter  called  the  Eastern  Crossing)  is 
six  hundred  and  sixty-six  (666)  cubic  feet  per  second  or  less,  the  United 
States  shall  be  entitled  to  three-fourths  and  Canada  to  one-fourth 
of  such  natural  flow. 

(b)  During  the  irrigation  season  when  the  natural  flow  of  the 
Milk  River  at  the  Eastern  Crossing  is  more  than  six  hundred  and 
sixty-six  (666)  cubic  feet  per  second  the  United  States  shall  be  entitled 
to  a  prior  appropriation  of  five  hundred  (500)  cubic  feet  per  second  and 
the  excess  over  six  hundred  and  sixty-six  (666)  cubic  feet  per  second 
shall  be  divided  equally  between  the  two  countries. 

(c)  During  the  non-irrigation  season  the  natural  flow  of  the  Milk 
River  at  the  Eastern  Crossing  shall  be  divided  equally  between  the  two 
countries. 

Ill 

Eastern  tributaries  of  Milk  River 

The  natural  flow  of  the  Eastern  (otherwise  known  as  the  Sask- 
atchewan or  Northern)  tributaries  of  the  Milk  River  at  the  points 
where  they  cross  the  international  boundary  shall  be  divided  equally 
between  the  two  countries. 

IV 
Waters  not  naturally  crossing  the  boundary 

Each  country  shall  be  apportioned  such  waters  of  the  said  Rivers 
and  of  any  tributaries  thereof  as  rise  in  that  country  but  do  not  naturally 
flow-  across  the  international  boundary. 


For  the  purpose  of  carrying  out  the  apportionment  directed  in 
paragraphs  I,  II  and  III  hereof  the  said  Reclamation  and  Irrigation 
Officers  shall  jointly  take  steps 

(a)  To  ascertain  and  keep  a  daily  record  of  the  natural  flow  of  the 
St.  Mary  River,  at  the  international  boundarj'  of  the  Milk  River  at 
the  Eastern  Crossing,  and  of  the  Eastern  tributaries  of  the  Milk  River 
at  the  international  boundary  by  measurement  in  each  case: 

(1)  At  the  gauging  station  at  the  international  boundary'; 

(2)  At  all  places  where  any  of  the  waters  which  would  naturally 
flow  across  the  international  boundary  at  that  particular  point  are 
diverted  in  either  coimtry  prior  to  such  crossing; 
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(3)  At  all  places  where  any  of  the  waters  which  would  naturally 
flow  across  the  international  boundary  at  that  particular  point  are 
stored,  or  the  natural  flow  thereof  increased  or  decreased  prior  to  such 
crossing; 

(b)  To  fix  the  amount  of  water  to  which  each  country  is  entitled 
in  each  case  by  applying  the  directions  contained  in  paragraphs  I,  II, 
and  III  hereof  to  the  total  amount  of  the  natural  flow  so  ascertained 
in  each  case. 

(c)  To  communicate  the  amount  so  fixed  to  all  parties  interested 
so  that  the  apportionment  of  the  said  waters  may  be  fully  carried  out 
by  both  countries  in  accordance  with  the  said  directions. 

VI 

Each  country  may  receive  its  share  of  the  said  waters  as  so  fixed  at 
such  point  or  points  as  it  may  desire.  A  gauging  station  shall  be  es- 
tablished and  maintained  by  the  Reclamation  or  Irrigation  Officers  of 
the  country  in  which  any  diversion,  storage,  increase  or  decrease  of 
the  natural  flow  shall  be  made  at  every  point  where  such  diversion, 
storage,  increase  or  decrease  takes  place. 

VII 

International  gauging  stations  shall  be  maintained  at  the  follow- 
ing points: — 

St.  Mary  River  near  international  boundary;  the  North  Branch  of 
Milk  River  near  international  boundary;  the  South  Branch  of  Milk 
River  near  international  boundary;  Milk  River  at  Eastern  Crossing; 
Lodge  Creek,  Battle  Creek,  and  Frenchman  River,  near  international 
boundary;  and  gauging  stations  shall  be  established  and  maintained 
at  such  other  points  as  the  Commission  may  from  time  to  time 
approve. 

VIII 

The  said  Reclamation  and  Irrigation  Officers  are  hereby  further 
authorized  and  directed: 

(a)  To  make  such  additional  measurements  and  to  take  such 
further  and  other  steps  as  may  be  necessary  or  advisable  in  order  to 
insure  the  apportionment  of  the  said  waters  in  accordance  with  the 
directions   herein   set   forth. 

(b)  To  operate  the  irrigation  works  of  either  country  in  such  a 
maimer  as  to  facilitate  the  use  by  the  other  country  of  its  share  of  the 
said  waters  and  subject  hereto  to  secure  to  the  two  countries  the  great- 
est beneficial  use  thereof. 

(c)  To  report  to  the  Commission  the  measurements  made  at  all 
international  and  other  gauging  stations  established  pursuant  to  this 
order. 

IX 

In  the  event  of  any  disagreement  in  respect  to  any  matter  or  thing 
to  be  done  under  this  Order  the  said  Reclamation  and  Irrigation  Officers 
shall  report  to  the  Commission,  setting  forth  fully  the  points  of  difference 
and  the  facts  relating  thereto. 


The  said  Order  of  the  Commission  dated  the  6th  day  of  April,  1921, 
is  hereby  withdrawn,  except  with  respect  to  the  report  to  be  furnished 
to  the  Commission  thereunder. 

Dated  at  Ottawa,  Canada,  this  4th  day  of  October,  1921. 


In  the  matter   of  the  measurement  and  apportionment  of  the 

waters  of  the  St.  Mary  and  Milk  Rivers  and  their 

tributaries  in  the  State  of  Montana  and  the 

Provinces  of  Alberta  and  Saskatchewan, 

under  the  terms  of  Article  VI  of 

the  Treaty  of  January  11,  1909 

The  Commission  finds,  as  the  result  of  a  very  thorough  investiga- 
tion of  the  possibilities  of  irrigation  development  in  those  portions  of 
the  State  of  Montana  and  the  Provinces  of  Alberta  and  Saskatchewan 
capable  of  irrigation  by  the  waters  of  the  St.  Mary  and  Milk  Rivers 
and  their  tributaries,  that  the  quantities  of  land  in  this  international 
region  susceptible  of  development  far  exceed  the  capacity  of  the  rivers 
in  question  even  under  the  most  exhaustive  system  of  conservation. 
It  is  therefore  of  the  utmost  importance,  not  only  because  of  the  prac- 
tical benefits  to  accrue  to  the  people  of  this  Western  country,  but  still 
more  because  the  St.  Mary  and  Milk  Rivers  problem  is  one  that  might 
easily  become  a  source  of  serious  irritation  and  misunderstanding  to 
the  people  of  the  two  countries,  that  every  effort  should  be  made  to 
obtain  the  maximum  efficiency  in  irrigation  from  these  waters. 

In  the  first  Annual  Report  of  the  United  States  Reclamation 
Service,  1902,  a  project  was  outlined  for  the  storage  of  250,000  acre 
feet  of  water,  by  means  of  a  dam  across  the  outlet  of  the  St.  Mary  lakes. 

And  further  the  United  States  Reclamation  Service  has  already 
constructed  a  reservoir  at  Sherboume  Lake,  and  the  Commission  is 
informed  that  said  service  has  in  contemplation  the  construction  of 
what  is  known  as  the  Chain-of-Lakes  reservoir  in  the  valley  of  the 
Milk  River  after  that  stream  leaves  Canada;  and  that  the  Reclamation 
Service  of  Canada  has  in  contemplation  the  construction  of  what  is 
called  the  Verdigris  Coulee  reservoir  on  the  northern  side  of  the  Milk 
River. 

The  Comission  is  strongly  of  the  opinion  that  the  construction  of 
said  St.  Mary  Lakes,  Chain-of-Lakes  and  Verdigris  Coulee  reservoirs, 
and  the  operation  of  all  reservoirs  under  its  direction,  will  make  it 
possible  to  conserve  practically  the  entire  winter  flow  and  flood  waters 
of  the  two  streams  and  insure  the  greatest  beneficial  use  of  the  same  to 
both  countries.  Because  of  the  international  interests  involved  and 
as  a  means  of  furthering  those  relations  of  neighbourliness  and  good 
fellowship  which  it  is  convinced  the  people  of  both  countries  have 
earnestly  at  heart,  the  Comission  believes  that  the  cost  of  construction 
of  the  works  at  the  outlet  of  St.  Mary  Lakes  should  not  be  charged 
against  any  particular  project  but  should  be  borne  jointly  by  the 
Governments  of  the  United  States  and  Canada;  the  legal  title  of  said 
reservoir  to  be  vested  in  the  United  States. 

It  is  therefore  ordered  that  the  following  recommendations  be 
respectfully  submitted  to  the  Governments  of  the  United  States  and 
Canada  : 

That  the  Governments  of  the  United  States  and  Canada  enter  into' 
an  agreement  for  the  construction  of  a  reservoir  at  St.  Mary  Lakes  in 
Montana. 

That  the  Reclamation  Service  of  the  United  States  proceed  with 
the  construction  of  the  proposed  Chain-of-Lakes  reservoir  in  Montana, 
and  the  Canadian  Reclamation  Service  with  the  proposed  Verdigris 
Coulee  reservoir  in  Alberta. 

That  all  reservoirs  herein  mentioned  be  constructed,  controlled 
and  operated  in  the  summer,  for  the  purpose  and  subject  to  the  condi- 
tions above  set  forth. 

Dated  at  Ottawa.  Canada,  this  6th  day  of  October,  1921. 


(Signed) 


C.  A.  Magrath 
O.  Gardner 
H.  A.  Powell 
C.  D.  Clark 
W.  H.  Hearst 
Mark  A.  Smith 


(Signed) 


C.    A.   Magrath 
O.  Gardner 
Henry  A.  Powell 
C.  D.  Gardner 
W.  H.  Hearst 
Mark  A.  Smith. 
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Canadian  F.njlinocrinji  Standards  Association 

Sub-(jOmniltlfCH   mi  Sifol  Kiillway  HrlditCH  and 
Sli'i'l  lllUhwiiy  Hrltlilf» 

A  Joint  Mwliii^;  of  tin-  ahovi-  Sul)-Comiiiitloc's  was 
hold  in  Ottawa  on  Siptomlx-r  IL'thanclacIjoiirni'd  to  Mont- 
real on  St-ptcnihr  2()tli.  under  the  Chairmanship  ofP.  B. 
Motley.  M.l'M.C.  The  Draft  Six'cification  for  Steel 
HiKhway  Bridges  was  considered  in  relation  to  the  provi- 
sions of  the  C.  K.  S.  A.  Standard  Specification  for  Steel 
Railway  Bridges,  with  a  view  of  ensuring  the  agreement 
of  these  Specifications  on  all  essential  jjoints,  and 
considerable  proj^ress  was  made  in  harmonizing  their 
requirements. 

AmonR  the  important  points  under  discussion  were 
the  requirements  for  timber  and  paint  for  bridge  work, 
for  both  of  which  draft  specifications  were  approved. 

A  panel  of  four  members  was  appointed  to  consider 
the  draft  Railway  Bridge  Specification  forwarded  by 
W.  A.  DufT,  M.E.I.Cof  the  Canadian  National  Railways, 
with  instructions  to  report  at  the  next  meeting  and  make 
recommendations  as  to  the  best  way  of  harmonizing  its 
provisions  with  those  of  the  C.  E.  S.  A.  Railway  Bridge 
Specification. 

It  was  arranged  to  hold  the  next  meeting  of  the  Sub- 
Committees  in  Toronto  during  the  last  week  of  October. 

Meeting  of  Main  Committee 

The  Sixth  Meeting  of  the  Main  Committee  of  the 
above  Association  was  held  on  Monday,  October  17th, 
at  the  Association's  office  in  Ottawa,  H.  H.  Vaughan, 
M.E.I.C.,  in  the  chair. 

After  the  transaction  of  formal  business  regarding 
appointments,  resignations,  and  changes  in  member- 
ship of  the  various  sectional  and  sub-committees,  the 
Secretary's  report  on  the  work  accomplished  since  the 
last  meeting  was  presented  and  approved. 

During  this  period,  meetings  of  working  committees 
have  been  held  as  follows: 

Sub-Committee  on  Cement June  27,  1921 

Sub-Committee   on   Watthour   Meters.. Aug.    25,    1921 
Sub-Committee  on  Steel  Railway  Bridges,  Sept.  12th  and 

26th. 
Sub-Committee  on  Steel  Highway  Bridges,  Sept.  12th  and 
26th. 

Panel   on   Bridges Oct.   3rd-6th. 

The  list  of  publications  of  the  Association  now  stands 
as  under: 
No.   1 — 1920  Standard  Specification  for  Steel  Railway 

Bridges. 
No.  lA — 1920  Do.  (Separate  Reprint  of  Material  Specifi- 
cations.) 
No.   2 — 1920  Standard   Requirements   for   Distribution 

Type   Transformers. 
No.  3 — 1921  Standard  Specifications  for  Galvanized  Tele- 
graph and   Telephone   Wire. 

The  Specification  for  Wire  Rope,  as  approved  by  the 
Main  Committee  in  August,  is  now  in  the  press  and  will 
shortly  be  issued. 

The  Specification  for  Steel  Railway  Bridges  (No.  1- 
1920)  being  now  out  of  print,  active  steps  are  being  taken 
in  preparing  a  new  edition,  in  which  a  number  of  important 
alterations  and  improvements  are   being  incorporated, 


with  a  view  of  bringing  it  into  agreement  with  the  most 
recent  practice  of  the  large  railway  administrations. 

The  first  draft  of  the  Highway  Bridge  Specification 
has  been  amended  and  is  now  being  held,  in  order  that 
it  may  be  brf)ught  into  general  conformity  with  the 
provisions  of  the  revised   Railway  Bridge  Specification. 

The  work  of  the  Sub-Committee  on  Incandescant 
Lamps,  Wood  Poles  for  Transmission  Lines,  and  Watt- 
hour  Meters  is  actively  proceeding. 

The  Committee  approved  the  list  of  members  for 
the  Sub-Committee  on  Concrete  and  Reinforced  Con- 
crete and  it  is  expected  that  this  Committee  will  com- 
mence its  work  at  an  early  date  with  a  view  of  preparing 
general  specifications  for  these  materials,  based  on  the 
existing  specifications  of  The  Engineering  Institute  of 
Canada. 

The  Specification  for  Portland  Cement  is  being 
finally  revised  by  the  Sectional  Committee,  and  will  be 
submitted  to  the  Main  Committee  for  approval  and 
publication  at  an  early  date. 

The  Committee  next  considered  a  number  of  sug- 
gestions as  to  future  activities,  and  a  communication  for- 
warded from  the  Brantford  Chamber  of  Commerce  to  the 
Department  of  Trade  and  Commerce,  and  passed  to  the 
C.E.S.A.,  was  laid  before  the  Committee,  in  which  at- 
tention was  drawn  to  the  desirability  of  Dominion-wide 
standardization  of  fire  hose  thread  and  couplings.  The 
Committee  felt  that  this  question  is  of  considerable  im- 
portance in  Canada  and  the  Secretary  was  directed  to 
communicate  with  various  authorities  concerned  includ- 
ing the  fire  underwriters  and  the  fire  marshals  to  obtain 
their  opinions  as  to  the  best  course  to  be  taken. 

The  Secretary  reported  that  discussions  were  pro- 
ceeding as  to  the  best  method  of  co-operation  with  the 
American  Engineering  Standards  Committee  in  con- 
nection with  their  work  on  the  Safety  Code  for  Elevators, 
the  Safety  Code  for  Logging  and  Sawmill  Machinery, 
Tolerances  on  Shafting,  and  Standardization  of  Gearing; 
in  the  latter  case  the  Association  having  been  requested 
to  nominate  a  representative  to  attend  the  meetings  of 
the  A.E.S.C.  Sectional  Committee. 

Reports  were  presented  regarding  various  points 
which  were  considered  at  the  Conference  of  Secretaries 
held  in  London  in  May,  and  the  Committee  approved 
the  scheme  for  the  systematic  interchange  of  informa- 
tion between  the  various  national  standardizing  bodies  as 
to  the  condition  and  progress  of  their  work. 

The  scheme  outlined  for  the  interchange  of  publica- 
tions of  the  various  national  standardizing  committees  was 
approved  as  far  as  the  C.E.S.A..   is  concerned. 

Suggestions  from  the  Dutch  and  Swedish  standard- 
izing committees  were  considered,  dealing  respectively  with 
the  round  numbers  to  be  adopted  in  official  publications 
in  giving  the  metric  equivalent  of  inch  sizes,  and  in  re- 
gard to  international  action  looking  to  agreement  on 
the  width  across  fiats  of  nuts  and  bolt  heads.  Further 
enquiry  and  correspondence  was  directed  in  both  these 
cases. 

Discussion  followed  on  points  regarding  organiza- 
tion and  policy.  A  scheme  for  the  periodical  revision  of 
the  lists  of  members  of  working  committees,  and  ar- 
rangement for  the  periodical  revision  of  specifications 
were  considered  ana  approved. 
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The  Secretary  reported  the  receipt  of  certain  stand- 
ard specifications  issued  by  the  AustraUan  Institute  of 
Science  and  Industry,  and  the  interchange  of  publications 
with  this  Institute  was  authorized. 

Correspondence,  with  offers  of  co-operation  and  as- 
sistance, was  read  from  the  Canadian  Electrical  Asso- 
ciation and  from  the  Electrical  Co-Operative  Association 
of  the  Province  of  Quebec,  and  the  Committee  expressed 
its  appreciation  of  the  kindness  of  these  organizations. 

The  auditor's  statement  for  the  six  months  ending 
Sept.  30th  was  presented  and  was  approved  as  being 
satisfactory. 

St.  Lawrence  Navigation  and  Power 
Investigation 

A  public  session  of  the  International  Joint  Commis- 
sion will  be  held  in  the  offices  of  the  Commission  at 
Ottawa  on  Monday,  November  14th,  at  ten  o'clock  a.m. 
at  which  all  parties  who  may  have  submitted  comments 
or  criticisms  in  connection  with  the  Report  of  the  En- 
gineering Board,  or  alternative  plans,  will  have  an  op- 
portunity of  submitting  their  views. 


CORRESPONDENCE 


Another  Concrete  Failure 


Editor,   Journal: — 


September  30th,   1921. 


Dear  Sir: 

We  are  continually  hearing  of  failures  in  concrete 
structures  due  to  the  design  being  fundamentally  in- 
adequate in  strength. 

In  the  issue  of  the  Engineering  News-Record  for 
September  15th,  there  was  a  long  article  entitled  "Form 
Settlement  Causes  Concrete  Building  Collapse."  This 
was  the  Masonic  Temple  in  Salina,  Kansas,  and  the 
report  states  that  not  only  the  proposed  completed 
building  but  the  temporary  falsework  was  deficient  and 
fundamentally  inadequate  in  strength.  This  is  the 
most  recent  example  of  incompetent  architects  success- 
fully blinding  a  gullible  committee  as  to  their  ability 
and  knowledge  of  the  theory  of  design  and  thereby  se- 
curing the  contract  to  design  and  erect  an  important  struc- 
ture wliich  has  failed  to  stand  up. 

Other  examples  may  be  sited  as  follows: — In  the 
Engineering  News-Record,  December  27th,  1906,  there 
is  an  account  of  a  reinforced  concrete  girder  bridge  which 
collapsed  under  a  traction  engine  after  it  was  in  service 
for  sometime.  In  the  Engineering  News-Record,  April 
23rd,  1908,  there  is  an  account  of  a  reinforced  concrete 
girder  bridge  which  collapsed  in  the  night  with  no  load 
upon  it,  two  years  after  it  was  built.  Both  of  these 
bridges  were  said  to  have  been  failures  due  to  original 
weakness  in  design,  and  both  of  these  bridges  had  short 
shear  members. 

In  the  Engineering  News-Record  of  August  18th, 
there  is  a  report  of  a  collapse  of  a  reinforced  concrete 
ceiling  in  the  Marlborough-Blenheim  Hotel  at  Atlantic 
City.  The  cause  of  this  failure  was  said  to  be  the  rust- 
ing of  steel.  However,  Edward  Godfrey  has  stated  that 
the  steel  in  this  structure  was  stressed  up  to  100,000 
lbs.  per  square  inch,  and  that  the  concrete  was  being 
asked  to  take  tension,  which,  as  we  all  know,  is  contrary 
to  established  practice. 


Herewith  is  another  glaring  example  of  what  we 
may  call,  for  politeness  sake,  "Poor  Design."  On  the 
drawing  attached  herewith  is  shown  one  of  the  typical 
roof  beams  which  failed.  This  beam  was  built  to  sup- 
port the  roof,  and  the  lines  of  failure  are  as  shown  on 
each  side  of  the  beam.  These  beams  were  spaced  8 
feet  9  inches  centre  to  centre.  The  length  of  beam 
was  32  feet  0  inches.  The  height  of  beam  varies  from 
2  feet  to  4  feet  high  by  8  inches  wide.  The  steel  allowed 
was  2-1-3^  inch  longitudinal  straight  bars  placed  at  a 
distance  of  5  inches  up  from  the  bottom  of  beam,  this  to 
carry  a  total  loading  of  35,000  lbs.  I  have  shown  in  a 
table  under  the  sketch  a  shear  diagram,  an  area  diagram, 
and  also  a  unit  shear  diagram.  From  stresses  due  to 
moment  we  find  at  once  that  the  steel  is  being  asked  to 
take  21,400  lbs.  per  square  inch  with  the  concrete  at  975 
lbs.  per  square  inch,  which  is  excessive,  and  good  en- 
gineering practice  would  have  called  for  stirrups  or  other 
web  reinforcing  where  the  shear  exceeds  32  lbs.  as  shown 
in  the  sketch. 

Is  it  therefore  to  be  wondered,  in  viewing  the  above 
from  the  designers'  point  of  view,  why  these  beams  did 
not  fail  long  ago?  What  actually  occurred  is  that  the 
failure  started  along  the  cracks  on  the  ends  of  the  beam, 
as  shown,  and  the  actual  failure  may  be  explained  by  the 
following   facts  : — 

1st. — The  beam  was  poured  monolithically  with 
the  concrete  side  walls,  and  there  was  therefore  a  ten- 
dency for  cantilever  action,  and  further,  the  tops  of  the 
beams  at  the  ends  were  in  tension  with  a  negative  bend- 
ing moment,  as  is  the  case  in  continuous  beams. 

2nd. — Further-The  steel  was  placed  at  a  distance 
of  5  inches  above  the  bottom  of  the  beam,  which  is  not 
good  engineering  practice.  Reference  is  made  to  the 
progress  report  of  the  Joint  Committee  on  Standard 
Specifications  for  Concrete  and  Reinforced  Concrete, 
as  submitted  to  constituent  organizations  on  June  4th, 
1921. 

Paragraph  67  reads  in  part  as  follows: — 

"Metal  reinforcement  in  fire-resistive  construction 
shall  be  protected  by  not  less  than  1  inch  of  concrete,  in 
slabs  and  walls,  and  not  less  than  2  inches  in  beams, 
girders,  and  colimins,  provided  aggregate  showing  an 
expansion  not  greater  than  that  of  limestone  or  trap 
rock  is  used." 

It  is  clearly  evident  that  since  the  bottom  side  of 
the  beam  is  in  tension,  therefore  the  steel  should  be  as 
near  the  bottom  as  possible  in  order  to  take  the  tension, 
as  good  engineering  practice  does  not  allow  any  tension 
to  be  taken  up  by  concrete,  and  the  only  reason  why  we 
embed  the  steel  in  the  concrete  for  2  inches  is  for  fire 
protective  purposes. 

3rd. — It  is  further  clearly  evident  that  in  the  present 
case,  5  inches  from  bottom  of  beam  to  steel  is  entirely  too 
much,  and  we  have  therefore  the  concrete  in  tension  all 
along  the  bottom  of  these  roof  beams. 

4th. — Finally-The  high  shear  and  diagonal  tension 
stresses  which  set  up  in  this  beam  near  the  ends  were 
not  properly  taken  care  of  by  shear  reinforcement  and 
we  have  therefore  failure  in  the  beams  along  the  lines 
of  structural  weakness  as  the  natural  and  logical  result. 


Yours   very   truly, 


Espanola,  Ont. 


Herbert  Cantwell,  A.M.E.I.C. 
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From  a  Member  in  South  America 

Sept.    3rd,    1921. 
Editor,    Journal, 
Dear  Sir: — 

I  have  been  kept  more  than  busy  getting  into  my 
new  work,  as  in  addition  to  heavy  construction  work  in 
a  new  country  we  have  been  launching  a  new  company, 
having  formed  a  combination  with  a  hydro-electric 
company  which  opens  a  very  wide  field  for  development. 

There  is  a  world  of  interest  in  this  part  of  South 
America,  and  I  am  inclined  to  believe  that  in  the  dis- 
trict about  600  to  1000  miles  south  of  Santiago,  there 
will  some  day  be  a  great  opportunity  for  Canadian 
logging  and  lumber  enterprise.  My  company  is  de- 
veloping water  power  in  the  Andes  in  mountains  rising 
22,000  feet  and  the  industrial  power  field  is  as  yet  un- 
touched. The  Chilian  Government  are  just  placing 
contracts  for  the  electrification  of  the  railway  between 
Santiago  and  Valparaiso  for  which  we  shall  supply  the 
p>ower. 

I   hope   The  Institute  is  growing  in  members  and 
stability  and  trust  that  in  ten  or  twenty  years  time 
we  may  find  that  it  was  laid  on  sound  foundations. 
Yours   very   truly, 

R.  F.  Hayward,  M.E.I.C. 

Chilian  Electric  Tramway  &  Light  Co.,  Ltd., 
Santiago    (Chile). 

Recent  Town  Planning  Convention 

Editor,  Journal:—  October  3rd,  1921. 

Dear  Sir: — 

Permit  me  to  thank  you  most  cordially  for  your 
very  kind  letter  of  27th  of  September  in  which  you 
communicate  a  resolution  of  your  Council  putting  The 
Engineering  Institute  rooms  at  the  disposal  of  those  at- 
tending the  recent  conference  under  the  auspices  of  the 
Town  Planning  Institute  of  Canada  and  the  Montreal 
City  Improvement  League. 

We  also  thank  you  for  your  kind  accommodation  in 
allowing  us  the  use  of  your  projection  lantern,  and  great- 
ly appreciate  the  special  "whip"  issued  to  members  of 
your  Montreal  Branch. 

And  we  would  especially  like  to  put  on  record  our 
recognition  of  the  extremely  valuable  help  given  us  by 
a  number  of  your  most  prominent  members,  who  are  not 
members  of  our  institution,  in  presiding  over,  contribut- 
ing papers  to,  and  participating  generally  at,  our  sessions. 

We  are  conscious  that  without  such  aid  our  con- 
ference would  not  have  been  nearly  the  success  that  it 
was,  and  we  hope  that  its  effects  will  be  lasting  benefit 
to  the  City  of  Montreal  and  to  the  cause  of  Town  Planning, 
in  which  engineering  knowledge  and  skill  is  such  a  vitally 
important  and  fundamental  factor. 
Yours   very   truly, 

Wm.   H.   Atherton,  Secretary, 
of  Town  Planning  Conference  and 
Secretary   of  the   City   Improve- 
ment   League    of    Montreal. 
51   Common   Street,   Montreal, 


The  American  Association  for  the 
Advancement  of  Science 

Through  its  meetings  and  through  its  publications, 
the  American  Association  for  the  Advancement  of  Science 
promotes  intercourse  and  co-operation  and  the  feeling  of 
fellowship  among  scientists  and  those  interested  in  the 
advance  of  science  and  education.  North  America  and 
South  America  are  its  special  geographic  fields,  but 
members  may  be  citizens  of  any  country. 

The  Association  has  become  a  great  affiliation  of 
American  scientific  societies.  A  large  number  of  the 
associated  societies  regularly  meet  with  it  and  the  facilities 
of  the  Association  are  always  at  the  disposal  of  these 
societies,  for  the  arrangement  of  meetings,  the  prepara- 
tion of  programme,  etc. 

The  seventy-fourth  meeting  of  the  Association  will  be 
held  at  Toronto,  Canada,  December  27  to  31,  1921  by 
invitation  of  the  University  of  Toronto  and  of  the 
Royal  Canadian  Institute. 

The  programme  will  excel  especially  in  opportunities 
for  personal  and  social  contact  among  those  in  attendance, 
the  scientific  workers  of  the  two  great  English  speaking 
nations  of  North  America  will  here  have  opportunities 
for  becoming  even  better  acquainted  than  they  now  are 
and  for  strengthening  the  bonds  of  mutual  understanding 
and  of  personal  and  national  friendship. 

J.  B.  Tyrrell  A.M.E.I.C,  mining  engineer,  14  Wal- 
mer  Road,  Toronto  is  the  Vice-President  for  the  Engineer- 
ing Section  while  Professors  R.  W.  Angus,  M.E.I.C.,  and 
P.  Gillespie,M.E.I.C.,  of  the  University  of  Toronto,  are  local 
section  representatives  for  the  Toronto  meeting. 

Mr.  Tyrrell  is  already  able  to  announce  a  strong 
programme  for  the  engineering  section  meetings.  Sir 
Adam  Beck  and  others  of  the  Ontario  Hydro-Electric 
Commission,  will  deliver  addresses.  There  is  also  expect- 
ed a  lecture  on  Hydro-Electric  development  in  the  Pro- 
vince of  Quebec. 

E.  L.  Cousins,  A.M.E.I.C,  of  the  Toronto  Harbour 
Commission  is  to  give  an  illustrated  lecture  on  Toronto 
Harbour  Improvements. 

One  session  at  least  will  be  devoted  to  mining  develop 
ment  in  Canada.  There  can  be  expected  excellent  lec- 
tures and  moving  picture  films  of  the  largest  mines  and 
mining  plants  in  the  country.  At  this  session  there  will  be 
an  address  by  one  of  the  officials  of  the  Imperial  Oil  Com- 
pany who  will  explain  the  work  of  the  company  in  their 
search  for  oil  throughout  Western  Canada. 

Another  session  will  be  devoted  to  papers  and  ad- 
dresses by  some  American  engineers,  and  not  the  least 
interesting  feature  of  the  session  will  be  a  dinner  to  the 
engineers. 

It  is  hoped  this  year  to  make  the  engineering  section 
meetings  of  special  prominence.  It  is  a  section  that  the 
executive  of  the  American  Association  for  the  advance- 
ment of  science  wish  to  have  more  fully  developed  than  in 
the  past. 

All  engineers  are  cordially  invited  to  be  present  at  the 
Toronto  meeting;  to  the  Eastern  members  of  the  E.I.C., 
who  will  be  unable  to  take  a  trip  to  Winnipeg  for  the  aim- 
ual  meeting  this  winter  a  special  invitation  is  extended. 


JOURNAL     OF     THE     ENGINEERING     INSTITUTE     OF     CANADA 


581 


Members'  Kxchaiijie 

Duck  Numbem  of  Journiil  Krc|ulred 

MemlxTs  haviriR  copies  of  the  following  numbers 
of  The  Joiiniiil  which  can  he  spared  will  oblige  the  Secre- 
tary by  mailing  to  headquarters: 

1919:    January,  February,   March,  May,  October. 
1920:     April,  May,  June,  July,  Ucccmber. 
1921:    January,    March,    April. 


For  Sale 

5"  transit  theodolite  make.  T.  Cook  &  Sons,  year 
made  18%,  3  cross  hairs,  reading  to  20"  with  complete 
vertical  circle  and  compass  attached  to  telescope  stand 
and  case  complete.     Price  $125.00.     Box  No.  18-A. 


OBITUARIES 


I 


Francis  Ferguson  Busteed,  M.E.I.C. 


In  the  death  of  Mr.  Francis  Ferguson  Busteed, 
M.E.I.C,  which  occurred  Sunday,  2nd  October  at 
Vancouver,  B.  C,  the  Canadian  Pacific  Railway  loses 
another  of  its  retired  officials  who  made  history  for  the 
company  in  Western  Canada. 

Mr.  Busteed  was  a  former  general  superintendent  of 
the  Pacific  division  of  the  C.  P.  R.,  a  position  to  which 
he  was  called  in  1907  and  occupied  until  his  transfer  as 
general  superintendent  to  the  Manitoba  division  in  1912. 
He  was  also  equally  well  known  as  an  official  in 
the  engineering  department,  having  been  in  charge  of 
many  important  engineering  undertakings  on  the  C.  P.  R., 
including  the  double  tracking  of  the  road  from  Calgary  to 
the  Coast,  and  the  construction  of  the  spiral  tunnel 
through  the  Rockies  at  Field. 

Mr.  Busteed  was  born  at  Bonaventure,  Que., 
October  10, 1858.  He  was  educated  in  the  Montreal  schools 
and  later  graduated  from  McGill  University.  He  was 
married  in  1885  to  Miss  Clara  L.  Ferguson.  He  entered 
the  Canadian  Pacific  service  in  1879,  in  1890  he  left  it 
to  join  the  Canadian  and  Great  Falls  Railway,  and  was  sub- 
sequently in  the  office  of  the  city  engineer  at  Bristol,  Va. 
He  joined  the  Canadian  Pacific  in  1894,  being  successively 
assistant  engineer,  resident  engineer,  engineer  of  mainten- 
ance of  way  and  structures,  and  division  engineer  and 
superintendent.  In  June  1904,  he  was  made  assistant 
chief  engineer,  and  in  1907  general  superintendent  at 
Vancouver.  In  1912  Mr.  Busteed  was  transferred  to 
Winnipeg  as  general  superintendent  of  the  Manitoba 
division,  but  almost  immediately  re-entered  the  engineer- 
ing department  of  the  railway,  having  charge  of  much 
important  work  following  that  time  until  his  retirement 
in  1918.    He  did  Httle  active  work  since  that  time. 

Mr.  Busteed  had  apparently  been  in  the  best  of 
health,  and   only   recently   had  moved   from  quarters. 


which  he  had  (Kcupied  at  Glencoe  Lodge,  to  Fifth  avenue 
and  Tolmie  street.  He  was  stricken  with  heart  failure 
and  death  occurred  in  a  few  hours.  Mr.  Busteed  was 
elected  a  member  of  The  Inntitute  on  11th  May  1905. 

Sir  John  Kennedy,  K.B.,  Hon. M.E.I.C. 

The  passing  of  Sir  John  Kennedy  at  his  home,  100 
Crescent  Street,  Montreal,  on  Tuesday,  October  25th., 
after  an  illness  of  a  few  months,  marks  the  removal  from 
the  engineering  profession  of  one  who  occupied  a  warm 
place  in  the  affections  of  his  fellow  engineers,  and  who 
stood  at  the  pinnacle  of  his  profession  in  this  country. 
Ripe  in  years,  rich  in  experience  and  endowed  with  those 
fine  sterling  qualities  that  made  him  a  credit  to  the 
profession,  his  judgment  respected,  and  his  presence 
welcomed,  his  death  removes  one  of  those  stalwarts  of 
the  profession,  few  of  whom  remain,  who  organized  the 
Canadian  Society  of  Civil  Engineers,  and  was  throughout 


Sir  JOHN  KENNEDY,  K.B.,  Hon.M.E.I.C. 

his  lifetime  was  a  living  monument  to  the  service  which 
engineers  may  render  humanity. 

The  late  Sir  John  Kennedy  was  born  at  Spencerville, 
Ontario,  in  1838,  and  was  educated  at  the  Ottawa  Gram 
mar  School  and  McGill  University.  Early  in  his  career 
he  gave  evidence  of  unusual  ability  and  while  still  a 
young  man  had  risen  to  the  position  of  chief  engineer 
of  the  Great  Western  Railway  System,  then  the  most 
important  in  Canada.  In  1875,  when  the  deepening  of 
the  St.  Lawrence  River  ship  channel  to  twenty- four  feet 
was  determined  upon  and  the  necessary  legislation 
obtained,  the  management  of  the  work,  as  well  as  that 
connected  with  the  harbour  enlargement,  was  put  into 
the  hands  of  John  Kennedy  as  chief  engineer,  who  resigned 
his  position  as  chief  engineer  of  the  Great  Western  Railway 
System  to  enter  upon  his  new  duties.  Mr.  Kennedy, 
as  he  then  was,  in  addition  to  having  a  large  and  varied 
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experience  in  civil  and  mechanical  engineering,  already 
had  a  knowledge  of  the  ship  channel  and  harbour  works, 
having  been  an  assistant  to  the  late  Thos.  C.  Keefer, 
C.M.G.,  while  engineer  of  those  works,  and  to  the  latter's 
successor,  the  late  Robert  Forsyth.  The  method  of 
deepening  advised  by  Mr.  Kennedy,  as  being  the  most 
advantageous  to  the  shipping  trade  of  the  harbour,  was 
adopted  for  that  and  all  subsequent  deepenings  of  the 
ship  channel  carried  out  by  the  Harbour  Commissioners. 
On  the  revival  of  trade  in  1888,  the  Commissioners 
instructed  Mr.  Kennedy  to  prepare  a  scheme  of  harbour 
enlargement,  which  he  did,  and  of  which  the  main  features 
were  a  guard  pier  enclosing  between  the  embankment 
and  the  shore  a  great  basin  of  one  and  a  half  miles  in 
length,  protecting  from  the  ice-shoves  in  Winter  and  from 
the  swift  currents  in  Summer,  and  having  a  series  of  piers 
extending  from  the  shore  wharves  in  the  space  between 
the  entrance  of  the  Lachine  Canal  and  the  Victoria 
Pier;  as  well  as  the  extension  of  the  harbour  railway  tracks 
to  all  the  wharves.  The  flooding  of  the  city  by  Winter 
floods  of  unprecedented  heights  in  1886  and  1887,  led 
to  the  construction  of  a  temporary  dyke  of  earth  and 
timber  along  the  river  side  of  Commissioner  Street  and 
Common  Street,  which  had  been  advised  by  Mr.  Kennedy 
and  other  members  of  the  Royal  Commission  appointed 
to  study  the  problem.  By  the  substitution  of  a  permanent 
masonry  wall  for  the  temporary  dyke,  the  city  has  ever 
since  been  successfully  protected  from  the  flooding 
caused  by  the  ice  jams  in  Winter.  The  work  of  enlarging 
the  harbour  was  commenced  in  1890,  under  the  super- 
vision of  Mr.  Kennedy,  and  by  the  end  of  1906  the  Port 
of  Montreal,  as  it  is  to-day,  was  clearly  outlined.  In 
1899,  Mr.  Kennedy's  eyes  became  affected  by  an  incurable 
ailment  and  by  the  beginning  of  1907  his  sight  was  so 
far  gone  that  he  resigned  his  position  as  chief  engineer, 
upon  which  the  Commissioners  appointed  him  their 
consulting  engineer,  a  post  which  he  held  to  his  death. 

In  addition  to  his  inestimable  services  to  the  Port  of 
Montreal,  Sir  John  left  many  traces  of  his  great  ability 
and  his  readiness  to  exert  himself  for  the  public  good. 
He  was  called  to  serve  on  many  important  commissions, 
whose  findings  have  done  much  for  the  progress  of  Canada. 
In  1886,  he  was  appointed  on  a  Royal  Commission  to 
enquire  into  the  leasing  of  water  power  on  the  Lachine 
Canal;  in  the  same  year  on  a  similar  body  to  solve  the 
problem  of  spring  fîoods  at  Montreal;  in  1888  on  a  Royal 
Commission  to  report  on  the  advisability  of  completing 
the  Trent  Valley  Canal.  He  was  also  on  the  Commission 
which  in  1907  reported  against  the  hydro  radial  system 
in  Ontario,  and  one  of  the  rate-paying  engineers  who 
persuaded  the  civic  administration  some  years  ago  to 
abandon  the  plans  being  followed  for  the  new  aqueduct 
system.  He  was  also  frequently  called  to  arbitrate  or 
advise  on  important  disputes  or  problems  of  engineering. 

In  1892  the  late  Sir  John  Kennedy  was  made  Presi- 
dent of  the  Canadian  Society  of  Civil  Engineers,  of  which 
he  was  one  of  the  nineteen  founders  in  1887,  being  the  sixth 
President.  From  the  time  of  its  establishment  he  was 
one  of  the  most  interested  in  its  welfare  and  was  always 
ready  to  promote  the  best  interests  of  the  profession. 
In  1907  he  was  elected  an  Honorary  Member  in  The 
Institute,  as  a  tribute  to  the  high  position  he  occupied 
in  the  engineering  profession  in  this  country.    He  was 


also  a  member  of  the  Institution  of  Civil  Engineers  of 
Great  Britain,  and  since  1915  Chairman  of  the  advisory 
committee  of  the  Council  for  Canada.  He  was  a  member 
of  the  American  Society  of  Civil  Engineers  since  1875, 
and  a  director  for  a  number  of  years. 

Although  for  the  last  fourteen  years  of  his  life  Sir 
John  was  deprived  of  his  sight,  his  mind  remained  keen 
and  alert,  and  his  interest  in  all  matters  calculated  to 
benefit  the  profession  was  unabated.  He  took  an  active 
part  in  church  and  benevolent  organizations,  being  one 
of  the  founders  of  the  School  for  the  Blind,  a  director 
of  the  Y.M.C.A.,  and  for  many  years  a  worker  in  the 
Sunday  School  of  the  Olivet  Baptist  Church. 

The  service  which  he  rendered  to  Canada  were  re- 
cognized by  knighthood  in  1916.  In  March  1917,  the 
degree  of  LL.D.  was  conferred  on  him  by  McGill.and 
in  May  of  this  year  that  of  D.C.L.  was  conferred  by 
McMaster  University,  Toronto. 

Sir  John  is  survived  by  two  daughters.  Lady  Ames, 
wife  of  Sir  Herbert  Ames,  and  Mrs.  H.  C.  Kennedy,  of 
Montreal  ;  four  brothers,  William,  of  Montreal,  Matthew, 
R.P.,  and  George  Kennedy  of  Owen  Sound;  and  two 
nephews,  H.  C.  Kennedy,  A.M.E.I.C,  and  W..  Allan 
Kermedy,  of  Montreal. 

The  President  and  Council  of  The  Institute  expressed 
the  feeling  of  the  profession  with  a  wreath  of  flowers 
bearing  a  card  on  which  was  inscribed  "The  President  and 
Council  of  The  Engineering  Institute  of  Canada  mourn 
the  loss  of  a  beloved  confrère,  the  Dean  of  the  engineering 
profession  in  Canada". 

The  funeral  which  took  place  from  Olivet  "Baptist 
Church  on  Thursday,  October  27th,  was  attended  by  a 
large  body  representative  of  the  leading  educational, 
commercial  and  social  interests  of  the  community. 


Major  Stuart  Thome,  M.C.,  A.M.E.I.C. 

Major  Stuart  Mills  Thome,  M.  C,  A.M.E.I.C, 
Croix  de  Guerre,  died  Oct,  3rd,  1921  at  the  home  of  his 
uncle,  A.  E.  Osier,  36  Summerhill  Gardens,  after  five 
months  illness  of  a  heart  malady  caused  by  exposure 
while  on  active  service.  Major  Thome,  who  was  41 
years  of  age,  was  born  in  Lloydtown,  Ont.  He  was  a  son 
of  the  late  Horace  Thome,  Toronto,  barrister,  and  grand- 
son of  the  late  Canon  H.  DB.  Osier.  He  graduated  with 
the  B.  A.  Sc,  degree  at  the  University  of  Toronto  in 
1900  and  was  engaged  in  mining  operations  in  Cobalt 
when  the  war  broke  out.  In  1915  he  went  overseas  with 
No.  7  tunnelling  Company  and  did  much  valuable  work 
in  18  months'  important  operations  at  Messines  Ridge. 
Later  he  joined  the  Fifth  Engineers.  He  was  discharged 
in  1919  and  later  had  charge  of  operations  at  the  Golconda 
Mines.  Latterly,  however,  he  was  an  assistant  engineer 
on  the  Chippawa-Queenston  Power  Project  of  the  Hydro- 
Electric  Power  Commission  of  Ontario.  He  was  elected 
Student  Member  of  The  Engineering  Institute  in  1904 
and  Associate  Member  in  1909.  He  was  an  Anglican,  a 
Free  Mason  and  a  member  of  the  Toronto  Engineers' 
Club.  Surviving  him  are  a  brother,  Harold  S.  Thome; 
a  sister  Miss  Elsie  M.  Thome  and  his  uncle  A.  E.  Osier. 
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Major  John  Mason,  D.S.O.,  M.C.,  A.M.IÎ.I.C. 

Il  is  willi  sincere  rcurot  (hat  we  have  lo  record  the 
dealli  of  Major  John  Mason,  D.S.O.,M.C..  late  of  the 
Royal  ICnKineers,  who  died  at  the  Jubilee  Hospital, 
Victoria  B.C.  on  SeptenilxT  the  21th.  after  a  painful  illness 
of  some  weeks'  duration. 

The  deceased  olTicer  was  a  rcRular  attendant  at  meet- 
ings of  the  Victoi'ia  Branch.  Previous  to  the  war  he  had 
jiraclised  his  profession  throuKhoul  British  Columbia, 
and  was  well  known  for  his  ability  and  integrity,  it  was 
while  cniia.t^ed  uiwn  railwa>'  construction  that  he  earned 
the  cognomen  of  'trusty  .John." 

During  the  war  he  served  with  the  Royal  Engineers 
with  distinction,  in  France  from  .August  1915  to  February 
1919  and  in  Russia  from  the  latter  date  until  May  1920, 
returning  to  British  Columbia  only  as  recently  as  January 
of  the  present  year.  He  was  elected  Associate  Member  of 
The  KiKjinccrhig  Iimlitulc  in  July,    1915. 

The  funeral  took  place  on  September  the  29th.  at 
Ross  Bay  Cemetery.  Victoria,  and  was  with  full  military 
honours.  The  service  was  conducted  by  Col.  Rev.  G.  H. 
Andrews,  and  was  attended  by  a  large  number  of  friends 
including  several  members  of  the  Union  Club,  of  which 
the  deceased  gentleman  was  a  member;  the  Victoria  Branch 
of  The  Engineering  Insliliiie  of  Canada,  and  the  Depart- 
ment of  Soldiers  Civil  Re-establishment,  were  also  re- 
presented. 

A  draped  gun-carriage  was  used  to  convey  the  casket 
to  the  cemetery,  and  a  firing  party  of  the  P.P.C.L.I.  fired 
the  salute  over  the  grave. 


PERSONALS 


R.  C.  McClelland  A.M.E.I.C.,  was  with  the  Stan- 
dard Paving  Limited,  Ottawa,  for  the  summer  months. 

Geo.  Hemmerick,  A.M.E.I.C.,  has  registered  for  post- 
graduate work  at  Queen's  University,  Kingston,  Ont. 

H.  M.  Dibblee  A.M.E.I.C,  is  at  present  with  the 
In  and  J.  B.  Railway,  Residency  No.  3,  Kipawa,  Ont. 

W.  F.  Oldham.  A.M.E.I.C..  has  been  appointed 
municipal  engineer.  Swan  River,  Man. 

T.  C.  Jepson,  A.M.E.I.C.,  has  recently  returned  to 
Canada,  and  is  at  present  resident  in  Toronto,  Ont. 

Capt.  G.  H.  Cagnat,  M.E.I.C.,  has  been  transferred 
by  the  Dominion  Department  of  Public  Works  to 
Winnipeg,  Man. 

A.  S.  Weekes,  A.M.E.I.C.,  has  been  appointed  chief 
land  surveyor  of  the  Western  Lines,  Canadian  National 
Railways,  with  headquarters  at  Winnipeg.,  Man. 

Stanely  Shupe,  A.M.E.l.C,  formerly  town  engineer, 
Oshawa,  Ont.,  has  been  appointed  city  engineer, 
Kitchener,  Ont. 


W.  W.  Crouch.  Jr.,  Jr.E.LC,  with  the  firm  of 
Black  and  W-atch,  consulting  engineers,  has  Ix'cn  trans- 
ferred from  Kansas  City  to  Mexico,  Mo. 

U.  R.  Moore  Jr.IC.LC.  has  recently  joined  the  staff 
of  the  Hydro-Electric  Power  Comission  of  Ontario,  on 
the  Chippawa-Qucenston  Power  Development. 

Chas.  Pearson,  S.E.LC,  recently  resident  in 
Hamilton,  Ont.,  has  left  for  La  Romana,  Santo  Domingo, 
to  take  up  counstruction  work  in  that  country. 

C.  V.  von  Abo,  S.E.LC,  who  was  formerly  a 
student  in  engineering  at  McGill  Unversity  is  now  at 
Cornell  University,  Ithaca,  N.  Y. 

Harold  W.  Harkness  A.M.E.l.C,  associate  pro- 
fessor in  physics.  Shantung  L'niversity,  China,  is  at  present 
home  on  a  visit  lo  his  parents  at  Wroxeter,  Ont. 

.J.  Matheson  Fraser,  Jr.E.LC,  has  accepted  an 
appointment  with  the  Department  of  Mechanical  Engin- 
eering, University  of  Saskatckewan,  Saskatoon,. 

Col.  F.  F.  Longley  D.  S.  M.,  C.B.E.,  M.E.I.C, 
acting  general  medical  director.  The  League  of  Red 
Cross  Societies,  is  now  in  Melbourne,  Australia  on  work 
in  connection  with  the  Red  Cross. 

John  Callaghan,  M.E.LC,  has  been  appointed 
deputy  manager  of  railways,  .Alberta,  Mr.  Callaghan 
will  also  act  as  manager  of  the  Alberta  Government  rail- 
way lines. 

G.  C  Street,  M.E.I.C,  until  recently  in  Peru  has 
returned  to  Canada  to  take  the  position  of  manager  for 
the  Winnipeg  Double  Wall  Construction  Company, 
Winnipeg,  Man. 

W.  S.  Lockhart,  A.M.E.l.C,  late  of  the  Riordon 
Company,  Ltd..  has  accepted  a  position  with  the  West  India 
Electric  Company,  Limited,  at  Kingston,  Jamaica,  as 
assistant    chief   engineer. 

E.  S.  Mattice,  M,E.I.C..  for  many  years  on  the 
engineering  staff  of  the  Dominion  Bridge  Co.  Limited, 
and  latterly  general  contracting  engineer  for  the  company, 
has  been  appointed  managing  director  of  the  Phoenix 
Bridge  and  Iron  Works  Limited,  Montreal. 

D.  K.  C  Strathearn.,  Jr.  E.I.C,  has  been  appoint- 
ed a  demonstrator  in  hydraulics,  L'nversity  of  Toronto 
for  the  1921-22  session.  Mr.  Strathearn  until  recently  was 
employed  w-ith  the  Hydro-Electric  Power  Commission 
of  Ontario  at  Morrisburg,  Ont. 

B.  B.  Kelliher,  M.E.I.C,  formerly  chief  engineer 
Grand  Trunk  Pacific  Railway  and  of  recent  years  resident 
in  the  Western  United  States  has  been  appointed  assis- 
tant to  the  president,  Denver  and  Rio  Grande  Western 
Railroad,  Denver,  Colo. 

H.  L.  Hayne,  A.M.E.l.C,  formerly  assistant  engin- 
eer on  construction  of  the  Esquimalt  and  Nanaimo  Rail- 
way extension  is  now  assistant  district  engineer  with  the 
British  Colimibia  Department  of  Public  Works,  Fernie, 
B.C. 

Colonel  E.  G.  M.  Cape,  M.E.I.C,  has  donated  a 
memorial  cenotaph  to  Montreal  which  has  been  prepared 
after  the  design  of  Kenneth  Rae,  and  accepted  by  the 
National  Poppy  Day  Committee.  The  cenotaph  wall 
be  unveiled  on  Dominion  Square,  Montreal,  by  Lord 
Byng  of  Vimy,  Governor-General  of  Canada. 
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Kenneth  H.  Smith,  A.  M.  E.  I.  C,  formerly  of  McGill 
University,  and  now  resident  at  Wolverhampton,  Eng- 
land, spent  the  past  two  months  in  Canada  visiting  friends. 
Mr.  Smith  is  engaged  in  helping  to  solve  the  housing  prob- 
lem in  England,  and  at  present  has  in  course  of  erection 
a  number  of  cottages  to  complete  a  village  site  laid  out 
on  modem  lines. 

O.  S.  Finnie,  M.E.I.C.,  who  has  been  acting  gover- 
nor of  the  Peace  River  oil  district  during  the  past  summer 
has  returned  to  Ottawa  for  the  winter.  Mr.  Finnie  has 
been  in  absolute  control  of  the  new  oil  territory  and  the 
fact  that  an  engineer  was  appointed  to  this  important 
position  has  given  great  satisfaction  to  the  profession. 
Mr.  Finnie  expects  to  return  to  the  NorthWest  next  sum- 
mer. 

T.  P.  Strickland,  M.E.I.C.,  has  been  promoted  by 
the  New  South  Wales  Government  Railways  and  Tram- 
ways to  the  position  of  chief  engineer  of  the  Melbourne 
and  Metropolitan  Tramway  Board.  An  extensive  pro- 
gramme of  electrification  has  just  been  completed  by  the 
Government  Railways  in  Melbourne  and  Mr.  Strickland 
is  to  be  congratulated  on  his  association  as  chief  engineer 
with  such  a  progressive  body  as  that  which  controls  the 
railways  and  tramways  of  New  South  Wales. 

Major  J.  K.  Wyman,  A.M.E.I.C.,  who  is  now 
serving  in  the  Indian  Army,  Military  Works  Dept., 
Lahore  District,  has  seen  continuous  service  with  the 
exception  of  a  few  months  in  1919  since  November  1915. 
Following  appointment  as  second  lieutenant  he  sailed  for 
Egypt  in  July  1916  and  served  in  that  field  until  demobi- 
lization in  July  1919  by  which  time  he  has  risen  to  the  rank 
of  major  and  had  been  mentioned  in  despatches.  Major 
Wyman  was  repatriated  to  Canada  but  joined  the  forces 
again  in  October  1919  with  the  rank  of  major  and  has 
remained  in  military  service  since  that  date. 


R.  de  L.  FRENCH,  M.E.I.C. 

R.  de  L.  French,  M.E.LC,  has  been  appointed 
professor  of  highway  and  municipal  engineering  at  Mc- 
Gill University.  Mr.  French's  career  as  an  engineer  of 
note  is  well  known  to  the  majority  of  Institute  members 
and  his  work  of  recent  years  with  the  Lignite  Utilization 
Board  is  particularly  noteworthy.  Mr.  French  is  no 
stranger  to  McGill,  having  acted  as  lecturer  in  mtmicipal 
engineering  since  1911. 


COL.  F.  M.  GAUDET,  M.E.I.C, 

Technical  Executive  Officer,  The  Honorary  Council 

for  Scientific  and  Industrial  Research. 


JOHN  BROOKE,  LORD  CONGLETON,  Jr.E.I.C. 

John  Brooke,  Lord  Congleton,  Jr.E.I.C,  was  bom  at 
Clonmal,  Tipperary,  Ireland  in  May  1892  and  was  educat- 
ed for  the  British  Navy  at  the  Royal  Naval  College,  Os- 
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borne.  Joining  Ihc  Navy  in  19{)!1,  hescrvcdas  amidship- 
ni;in  witli  llu-  Atlniilic,  MccliU'ir:iiic;in  and  China  Flccls, 
and  (lining;  Ihc  early  iiarl  of  the  Clival  War  on  the  West 
Coast  ol  Norlli  and  Sonlli  America.  In  1!)1()  hi-  (luahfied 
as  a  Kimnery  henlt'uant  and  was  commissioned  with  the 
Destroyer  Kloliiia  of  tiie  Crand  Fleet  witli  whicli  he 
served  until  alter  the  close  of  lioslililies,  bein^  i^laced  on 
tile  emergency  list  in  March  1919.  Following  demobiliza- 
tion Lord  Con.iîlcton  entered  as  a  student  in  Mechanical 
Engineering  at  McCiill  Ihiivcrsity,  graduating  with  high 
honours  at  the  close  of  the  1920-21  session,  when  in  addi- 
tion to  heading  the  year  in  Mechanical  Engineering  he 
gained  the  Hrilish  Association  Medal,  and  the  Crosby 
Steam  Cîauge  and  Valve  Comjiany's  prize  for  summer 
essay.  His  interesting  paper  on  "Naval  Cunnery"  will 
be  remembered  by  all  members  of  the  Montreal  Branch 
and  by  all  those  who  read  the  paper  as  published  in  the 
Journal.  He  has  recently  been  promoted  to  Lieutenant 
Commander  on  the  Emergency  List  of  His  Majesty's 
Navy. 


BRANCH  NEWS 


Victoria  Branch 

//.  il/.  Bigwood,  A.M.E.I.C.  Secretary. 

The  Victoria  Branch  opened  its  1921-22  season  with 
a  luncheon  on  Wednesday  October  the  5th.  As  the  Council 
of  the  Association  of  Professional  Engineers  of  British 
Columbia  had  called  an  informal  meeting  to  be  held  in 
Vancouver  on  the  14th,  and  had  suggested  that  members 
at  other  places  should  get  together  and  informally 
discuss  matters  relative  to  the  Association,  the  Branch 
executive  thought  that  the  subject  of  "Professional  En- 
gineering" would  be  an  opportune  one  and  also  decided  to 
extend  an  invitation  to  all  professional  engineers,  whether 
members  of  The  Institute  or  not,  to  be  present. 

About  thirty  persons  attended  and  after  lunch  was 
partaken  of  all  listened  to  a  short  address  by  E.  E.  Bry- 
done-Jack  M.E.I.C.,  the  general  tenor  of  which  was  co- 
operation between  all  members  of  the  engineering  pro- 
fession. The  speaker,  lately  transferred  to  Victoria  as 
superintending  engineer  for  Western  Canada  with  the 
Public  Works  Department  of  Canada,  spoke  very  strong- 
ly on  the  question  of  welfare  of  engineers  generally,  and 
gave  it  as  his  opinion  that  to  a  very  large  extent  they  were 
themselves  responsible  for  the  low  standing  of  the  pro- 
fession in  the  sight  of  the  public. 

He  advocated  engineers  to  get  more  into  public  life, 
and  gave  instahces  where  the  calling  had  materially  benefit- 
ted and  the  public  better  served  by  having  engineers 
elected  to  governing  bodies. 

The  Secretary  of  the  Branch,  H.  M.  Bigwood, 
A.M. E.LC, called  upon  by  the  Chairman,  gave  some  figures 
of  the  membership  of  the  The  Insiiliite  and  the  Professional 
Engineers  in  Victoria:  Out  of  a  total  membership  of  730, 
there  were  92  registered  professional  engineers  resident 
near-by,  the  Victoria  branch  had  76  members  of  The  Insti- 


tute of  which  number  42  were  registered  under  the  act, 
so  that  :m  I'M.C,  members  in  Victoria  were  not  yet  regis- 
tered. 

In  all  there  were  92  plus  .34,  or  12G  engineers  within  a 
radius  of  twenty-five  miles  of  the  city,  and  the  speaker 
claimed  that  that  was  sufficient  to  hold  very  interesting 
meetings  or  social  gatherings. 

His  contention  was  that  any  society  or  association 
could  only  be  what  its  members  made  it,  and  that  there- 
fore TItc  Ivntituli'.  and  the  newly-formed  Association 
depended  entirely  upon  its  members  to  make  either  as 
useful  as  they  should  be,  each  in  its  own  special  field.  He 
therefore  appealed  to  all  present  to  be  interested,  to  take 
an  active  part  in  discussions  and  management,  not  to  be 
content  to  let  anyone  else  try  and  then  criticize. 

The  members  of  the  Branch  were  very  disappointed 
that  they  had  not  an  opportunity  to  entertain  President 
Fairbairn  on  the  occasion  of  his  recent  visit  to  the  city. 
By  his  own  request  he  was  allowed  to  rest  quietly  during 
his  leisure.  He  discussed  InstitutemaXXeva  with  the  Chair- 
man and  Secretary  of  the  Branch,  and  he  advocated  more 
co-operation,  just  as  Mr.  Brydone-Jack  had  done  at  lunch 
a  few  days  previously.  Engineers  had  not  been  the  best 
friends  of  their  professional  bretheren  in  the  past,  he  said; 
in  future  all  must  aim  to  co-operate  to  a  great  extent. 

Electric  Pumping  for  Irrigation 

On  Wednesday  evening,  October  12th,  a  fairly  well 
attended  meeting  of  the  Branch  listened  to  an  address  on 
'Electric  Pumping  for  Irrigation,  Reclamation  and  Drain- 
age' by  Geo.  R.  Alexander,  field  engineer  of  the  Byron 
Jackson  Ironworks,  San  Francisco.  A  feature  of  the 
lecture  was  the  series  of  50  lantern  slides  showing  pumps 
of  various  sizes  and  the  different  methods  in  which  they 
were  used. 

Efficiency,  economy  and  convenience  were  the  three 
reasons  advanced  by  Mr.  Alexander  for  the  installation 
of  the  type  of  pumps  shown.  He  traced  the  development 
from  the  old  steam  plants  to  the  present  high  efficiency 
installations  of  3,000  to  4,000  H.P.,  operated  by  electric 
power  generated  at  distant  mountain  points  and  trans- 
mitted at  high  voltage.  Special  reference  was  made  to 
the  "Wood"  screw  pimip,  and  its  comparison  with  the 
centrifugal  tyi^e. 

Considerable  discussion  followed,  to  which  the  lec- 
turer replied,  and  a  hearty  vote  of  thanks  was  accorded 
Mr.  Alexander  before  the  meeting  adjourned. 

E.  G.  Marriott,  M.E.I.C.,  Chairman  of  the  Branch 
presided. 

Vancouver  Branch 

J.  N.  Anderson,  A.M.E.I.C,  Secretary-Treasurer. 

On  Saturday,  24th  September,  the  Vancouver  Branch 
visited  the  Ballant>Tie  Pier  which  is  in  course  of  construc- 
tion on  Burrard  Inlet,  ^'ancouver. 

By  the  courtesy  of  Major  G.  A.  Walkem,  M.  E.  L  C, 
Branch  Chairman,  the  party  of  over  sixty  members  and 
friends  were  first  taken  across  to  North  Vancouver  on  the 
tug    boat    "Topaz."      At  North  Vancouver  the  plant 
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of  the  Northern  Construction  Company  Ltd.,  contractors 
for  the  work,  was  inspected  and  every  facility  was  given  to 
observe  the  work  in  progress,  which  consisted  mainly  in 
the  pouring  of  the  re-inforced  concrete  caissons  and  trusses. 
Much  interest  was  displayed  in  the  methods  of  fabricating 
the  re-inforcement  and  in  the  steam  curing  of  the  caissons. 

Returning  to  Vancouver  the  party  was  conducted 
over  the  pier  works,  where  caissons  were  in  the  various 
stages  of  being  sunk.  The  pumping  machinery  and  the 
various  shops  were  also  inspected. 

At  the  conclusion  of  the  visit  bountiful  refreshments 
were  provided  by  the  Vancouver  Harbour  Commissioners 
whose  chief  engineer  is  Major  W.  G.  Swan.  M.  E.  L  C. 
The  visit  was  thoroughly  enjoyed  and  those  who  were 
present  are  looking  forward  to  further  visits  as  the  work 
progresses.  A  hearty  vote  of  thanks  was  given  to  all 
those  responsible  for  the  various  courtesies  extended. 

The  consulting  engineer  for  the  Ballantyne  Pier  is 
A.  D.  Swan,  M.E.LC,  Montreal  and  his  resident  en- 
gineers are  E.  H.  James,  A.M.E.I.C,  and  T.  W.  W.  Parker, 
A.M.E.LC,  Wm.  Smaill,  M.E.LC,  is  chief  engineer  for  the 
contractors. 

The  President  of  The  Institute,  J.  M.  R.  Fairbairn, 
M.  E.  I.  C,  in  the  course  of  a  business  visit  to  Vancouver 
was  the  principal  guest  at  the  luncheon  given  to  the  Execu- 
tive Committee  by  the  Branch  Chairman,  Major  G.  A. 
Walkem,  M.E.LC,  at  the  University  Club  on  5th 
October.  After  lunch  there  was  an  informal  talk  on 
Institute  affairs  and  important  Branch  matters  were 
discussed.  The  members  of  the  Branch  had  been  looking 
forward  very  keenly  to  an  address  by  Mr.  Fairbairn  but 
owing  to  recent  indisposition  he  was  unable  to  accede  to 
such  a  request. 


Lethbrldge  Organization  Meeting 

Col.  H.  C  Boyden,  Chicago,  delivered  a  very  able 
address  on  October  7th  to  a  group  of  sixty  engineers  at 
the  Y.  M.  C  A.  hall,  Lethbridge,  Alta.  His  subject 
was  "Recent  Development  in  Concrete."  It  was 
illustrated  with  lantern  slides  and  brought  out  some 
points  of  very  great  importance  which  have  been 
estabhshed  by  extensive  research  work  carried  on  during 
the  past  five  years  at  the  Lewis  Institute,  Chicago. 
Experiments  showed  that  the  use  of  an  excess  amount 
of  water  in  mixing  concrete  may  decrease  its  strength 
more  than  50  per  cent.  This  is  a,  point  which  has 
not  previously  been  recognized  by  engineers  and  represents 
a  decided  advance  in  their  knowledge  of  the  properties  of 
cement.  It  was  also  shown  that  failure  to  properly  protect 
concrete  after  it  is  placed  will  lower  its  strength  very  mater- 
ially. It  should  be  protected  from  the  weather  and  kept 
moist  for  three  weeks  after  being  placed,. 

The  engineers  in  attendance  at  this  meeting  decided 
unanimously  to  establish  in  Lethbridge  a  Branch  of  The 
Engineering  Institute  of  Canada  provided  authorization 
was  obtained  from  Council,  and  appointed  a  committee  to 
act  as  an  interim  executive  to  arrange  the  details  of  organ- 
ization. The  committee  consists  of  S.  G.  Porter,  M.E.LC, 
H.  B.  Muckleston,  A.M.E.LC,  G.  N.  Houston.M.E.I.C, 
C.  D.  MacKintosh,  A.M.E.LC,  H.  W.  Meech,  A.M.E.LC, 
P.  M.  Sauder,  M.E.LC.  and  C  M.  Arnold,  M.E.LC. 


Calgary  Branch 

Arthur  L.  Ford,  M.E.I.C.,  Secretary-Teasurer. 
Flotjd  K.  Beach,  A.M.E.LC,   Branch  News  Editor. 

On  October  4th  the  Branch  listened  with  much 
interest  to  an  illustrated  address  by  Lt.  Col.  Boyden  of 
Chicago  on  "Some  Recent  Developments  in  Concrete."  At 
this  meeting  the  programme  committee  presented  a  report 
that  an  active  programme  of  meetings  has  been  arranged 
for  the  coming  winter. 

Col.  Boyden  also  addessed  a  meeting  of  engineers  at 
Lethbridge  during  his  visit  to  Alberta.  There  is  now  so 
large  a  number  of  corporate  members  of  The  Institute  in 
Lethbridge  that  the  matter  of  organization  of  a  Branch  at 
that  point  was  brought  up  and  plans  are  now  under  way 
for  its  organization. 

President  Fairbairn  met  a  committee  who  have  charge 
of  plans  for  organization  when  he  was  in  Lethbridge  on 
October  17,  and  on  the  18th  he  was  a  guest  of  the  Calgary 
Branch  at  a  luncheon  in  the  Board  of  Trade.  At  this 
luncheon  he  outlined  matters  of  policy  in  a  very  able 
manner  and  was  the  source  of  much  inspiration  to  th.e 
members  present.  His  comments  on  the  subjects  of 
publicity  and  of  professional  ethics  were  very  much  to  the 
point. 

Lethbridge  Northern  Irrigation  District 

Work  has  proceeded  very  rapidly.  678,000  yards 
moved  in  September  bring  the  total  excavation  up  to 
2,180,000.  Tenders  on  a  supply  of  timber  are  being  opened 
as  this  goes  to  press,  and  arrangements  are  being  rnade 
for  resident  farmers  to  haul  the  timber  during  the  winter 
as  a  measure  of  relief  work.  Work  on  structures  is  pro- 
ceeding rapidly.  There  is  a  slight  shortage  of  labour, 
but  as  harvest  is  nearly  completed,  it  is  anticipated  that 
there  will  be  no  shortage  in  the  immediate  future. 

United  Irrigation  District 

This  project  has  reached  the  construction  stage  and  a 
rather  novel  form  of  letting  work  has  been  adopted. 
Earth-work  tenders  have  been  confined  to  rate  payers  in 
the  district.  The  engineer  has  set  a  maximum  price  of 
20p  per  yard  for  No.  1  material,  50ç<  for  No.  2,  and  $1.00 
for  No.  3.  The  farmers  have  formed  themselves  into 
groups  of  two  or  three,  and  the  successful  tenderers  have 
been  quoting  prices  slightly  under  the  maximum.  The 
farmer  contractors  are  being  held  strictly  to  account  for 
their  work  in  the  same  way  that  a  practical  contrac1.or 
would  be  dealt  with.  Where  ratepayers  of  the  district 
are  contractors  they  submit  to  a  deduction  from  each 
estimate  of  an  amount  equal  to  40"^^  of  their  estimate 
instead  of  ten  per  cent  in  the  case  of  other  contractors, 
and  25%  of  the  amount  so  deducted  will  not  be  paid  to 
the  contractor  at  any  time  but  is  to  be  held  by  the  board 
of  trustees  of  the  district  in  trust  to  apply  on  irrigation 
rates  payable  by  the  contractor  on  account  of  principal 
and  interest  on  the  debenture  issue.  The  remaining  159c  is 
held  until  the  completion  of  the  work  by  the  contractor 
when  it  is  paid  in  cash.  This  method  of  handling  the 
work  is  more  or  less  of  an  experiment  and  it  is  being 
watched  very  carefully  to  see  how  it  turns  out. 
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VVinnipcji  Hranch 

(iio.  L.  (iiiji,  .\[.I'J. I .('.,  Scrnliirn-'rrciisiiii  I . 

The  Executive  of  the  WinnipeK  Branch  tendorcd 
Hr.  R.  A.  Ross,  M.I-M.C..  and  LessUe  R.  Thompson, 
M.I'M.C  members  of  the  Dominion  Lisnile  Hoard,  a 
lunelieoi\  at  the  St.  Ciiarles  on  the  18th  insl. 

Dr.  Ross  outlined  the  activities  of  the  Board,  and 
enumerated  some  of  the  problems  that  had  to  be  worked 
out  durin.ir  tlie  time  the  plant  was  bein^j  put  into  operat- 
inii  condition.  He  also  very  interestingly  Rave  his 
impressions  of  the  opinion  in  which  enKineers  generally 
were  lield  by  the  pul)Iic.  Me  was  in  a  position  to  talk 
with  authority,  having  been  closely  in  touch  with  the 
municipal  organization  of  the  city  of  Montreal  for  the  past 
few  years.  While  he  held  this  experience  very  valuable, 
he  was  anxious  to  get  back  into  private  practice,  which  he 
intends  doing  in  the  immediate  future. 

Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C.,  Secertary-Treasurer. 

The  Border  Cities  Branch  resumed  the  regular  month- 
Iv  meetings  with  a  banquet  held  in  the  Cadillac  Cafe,  on 
Friday,   October    14th. 

Somewhat  higher  than  the  average  attendance  an- 
swered roll  call. 

Following  the  regular  business  of  meeting,  a  resolu- 
tion was  passed  to  convey  to  Geo.  F.  Porter,  L.L.D., 
M.E.I.C..  chief  engineer  of  the  Canadian  Bridge  Co., 
Walkerville,  the  hearty  congratulations  of  the  Branch  on 
the  signal  honour  conferred  upon  him  by  McGill  Univer- 
sity. 

A.  J.  Riddell,  M.E.I.C.,  Chairman,  then  called  upon 
W.  H.  Baltzell,  M.E.I.C,  chief  engineer,  Canadian  Steel 
Corporation,  the  speaker  of  the  evening. 

Mr.  Baltzell  gave  the  attendant  members  an  unusual- 
ly interesting  talk  on  Steel  Plants,  tracing  the  manufac- 
ture from  iron  ore  of  different  steel  products,  especially 
steel  rails,  tool  and  high  speed  steels  fence  and  different 
sized  wires.  The  speaker  also  described  tempering  and 
galvanizing  steel  products.  He  dealt  with  the  develop- 
ment during  the  war  and  lastly  touched  on  the  relation  of 
steel  mills  to  engineering. 

A  very  hearty  vote  of  thanks  was  accorded  Mr. 
Baltzell,  which  was  ably  conveyed  by  the  Chairman. 


On  October  6th  the  Toronto  Branch  in  conjunction 
with  a  number  of  the  senior  engineering  students  of 
Toronto  I'niversily,  alxml  210  in  all.  paid  a  visit  of  inspec- 
tion to  the  Queenslon-Chippawa  Development.  They 
were  shown  round  by  members  of  the  Hydro  staff  and  by 
members  of  the  local  liranch  who  welcomed  the  oppfjrtun- 
ity  of  seeing  many  old  friends.  Further  news  of^  the  trip 
is  given  in  the  Toronto  Branch  news. 

A  full  and  energetic  programme  has  been  outlined  for 
the  winter  months  and  a  very  gfxjd  start  was  made  on  Oc- 
tolx!r  8th  when  the  Rochester  and  Buffalo  Engineering 
Societies  were  the  guests  of  the  Branch  in  a  trip  over  the 
Queenston-Chippawa  Power  Development.  The  visiting 
societies  to  the  number  of  about  150  motored  from  Buff- 
alo by  the  Canadian  boulevard,  inspecting  the  intake  and 
river  section  and  bridges  at  Chippawa  on  the  way  down. 
About  thirty  members  of  the  local  Branch  met  the  visitors 
at  the  H.  E.  P.  C.  offices  and  there  the  party  boarded  a 
train,  kindly  supplied  by  the  Commission,  and  proceeded 
over  the  construction  railway  for  an  inspection  of  the 
canal,  afterwards  motoring  to  Queenston  where  another 
Hydro  train  took  them  to  the  powerhouse. 

As  this  work  has  been  described  quite  fully  in  previous 
issues  of  The  Journal,  it  is  not  necessary  here  to  give  any 
full  description  but  a  few  remarks  in  regard  to  the  progress 
noted  may  not  be  out  of  place. 

Both  the  river  section  and  the  first  mile  of  the  canal, 
which  is  in  earth,  have  a  sufficient  water  area  for  present 
requirements.  Of  the  eight  miles  of  concrete  lined  canal, 
less  than  a  mile  and  a  half  requires  completion.  One  of 
the  large  penstocks  is  already  in  place  and  another  well 
under  way,  while  in  the  powerhouse,  one  of  the  large  gen- 
erating units  is  practically  complete,  and  another  is  well 
under  way. 

After  inspecting  the  powerhouse  the  part}-  proceeded 
by  motor  and  street  car  to  Buffalo  where  the  Buffalo 
Society  had  arranged  for  a  dinner  at  the  Lafayette  Hotel. 

The  dinner  was  a  great  success  and  was  enlivened  by 
music  and  singing.  After  dinner,  H.  G.  Acres,  M.E.I.C, 
hydraulic  engineer  of  the  Commission,  E.  T.  J.  Brandon, 
A.M. E. I.e.,  electrical  engineer  and  A.  C.  D.  Blanchard, 
M.E.I.C.  chief  field  engineer,  gave  addresses  on  various 
aspects  of  the  development,  illustrated  with  lantern  sli- 
des. Moving  pictures  of  the  work  were  also  shown. 

Everyone  present  voted  the  whole  outing  an  unquali- 
fied success  and  we  are  hoping  during  the  winter  months  to 
extend  our  acquaintances  with  our  brother  engineer's 
"across  the  river." 


Niagara  Peninsula  Branch 

R.  P.  Johnson,  A. M.E.I.C,  Secretary-Treasurer. 
G.  R.  Taylor,  A. M.E.I.C,  Branch  Xews  Editor. 

No  regular  meetings  of  the  Branch  have  been  held 
during  the  summer  months,  but  the  individual  members 
have  been  very  fully  occupied  during  the  summer.  The 
two  large  construction  jobs  on  the  peninsula,  the  Welland 
Ship  Canal  and  the  Queenston-Chippawa  Power  Develop- 
ment, have  received  considerable  attention  this  summer 
from  engineers  and  the  general  public,  over  4,000  having 
visited  the  latter  work  alone. 


Toronto  Branch 

F.  B.  Goedike,  M.E.I.C.  Secretary-Treasurer. 
Niagara  Excursion 

Activities  of  the  Toronto  Branch  for  the  season  began 
on  October  6  when  an  excursion  to  the  Chippawa  canal 
was  carried  out.  Some  200  persons  made  up  the  party, 
about  half  whom  were  engineering  students  from  the 
University  of  Toronto.  Owing  to  the  inabiUty  of  Geo. 
T.  Clark,"  M.E.I.C,  the  Branch  Chairman,  to  be  present 
the    past  Chairman     R.  O.  W\Tine-Roberts,  M.E.I.C, 
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took  charge.  Dean  Mitchell  and  several  of  the  professors 
of  the  University  were  also  present  with  the  students. 
The  arrangements  made  by  M.  Sauer,  M.E.I.C.,  for  the 
transportation,  entertainment  and  guidance  of  the  party 
were  excellent,  despite  the  fact  that  the  number  in  attend- 
ance was  about  double  that  expected. 

Opening  Meeting 

The  first  meeting  of  the  session  took  place  on  October 
13th,  when  the  Chairman, Geo.  T.  Clark,  M.E.I.C,  gave  his 
inaugural  address.  Preliminary  to  the  Chairman's 
address  it  was  decided  to  refer  the  matter  of  appointment 
of  delegates  to  the  convention  of  the  Canadian  Deep 
Waterways  and  Power  Association  to  the  executive,  as 
also  the  question  of  co-operation  with  the  American 
Association  for  the  Advancement  of  Science  in  connection 
with  this  convention  to  be  held  in  Toronto  in  December. 

The  Chairman  in  addressing  the  meeting  outlined  the 
possibilities  for  sucessful  work  of  the  Branch  during  the 
year.  The  widening  scope  of  The  Institute  brought  about 
by  important  economic  developments  in  the  country  give 
opportunities  for  many  new  activities.  These,  the  Chair- 
man said,  had  an  important  bearing  on  the  solution  of 
many  difficult  human  problems. 

Mr.  Clark  outlined  the  progress  of  the  movement  for 
professional  legislation  in  Ontario  and  the  steps  that  had 
been  taken  in  the  matter  of  classification  of  engineers  and 
the  fixing  of  adequate  compensation.  He  thought  that 
much  useful  work  might  well  be  done  in  the  development 
of  a  code  of  ethics  and  pointed  out  that  a  Branch  committee 
was  now  framing  a  tentative  code.  Much  valuable  work 
for  the  profession  might  be  done,  he  stated,  through  an 
extension  of  publicity  with  respect  to  engineers  and  their 
work.  He  outlined  activities  of  the  various  committees 
of  the  Branch,  bespeaking  for  them  the  enthusiastic  sup- 
port of  the  membership. 

Much  stress  was  laid  by  the  Chairman  on  the  desir- 
ability of  engineers  entering  the  public  service.  He 
thought  that  through  this  course  the  engineer  would  do 
more  in  obtaining  recognition  for  the  profession  than  in 
any  other  way.  There  was  much  that  might  be  done  by 
engineers  in  helping  to  relieve  the  unemplo>Tnent  situa- 
tion. He  stated  that  if  an  organized  effort  were  made  by 
engineers  to  promote  construction  much  relief  in  the  un- 
employment situation  could  be  brought  about,  particu- 
larly through  the  carrying  out  of  public  works.  He  stated 
that  70  per  cent,  of  the  engineering  works  of  this  con- 
tinent are  for  public  or  semi-public  uses,  and  that  one- 
quarter  of  the  natural  wealth  of  the  United  States  is  in 
engineering  structures. 

In  the  discussion  which  followed  the  Chairman's  address 
R.  O.  W\Tine-Roberts,  M.E.I.C.  deprecated  the  fact  that 
the  engineer  is  rather  too  much  of  a  monk,  leaving  active, 
forceful  politicians  to  direct  affairs  with  which  the  engin- 
eer is  particularly  qualified  to  deal.  G.  W.  Winkler, 
M.E.I.C,  urged  greater  publicity  on  behalf  of  engineers. 
C.  R.  Young,  M.E.I.C,  pointed  out  that  there  was 
much  need  for  real  engineering  statesmanship  in  the  coun- 
try. Wm.  Storrie,  M.E.I.C,  believed  that  much  of  the  lack 
of  organization  of  engineers  might  be  attributed  to  their 
excessive  modesty.  G.  G.  Powell  M.E.I.C,  expressed 
the  view  that  engineers  are  deterred  from  offering  them- 


selves for  members  of  parliament  by  reason  of  lack  of 
personal  means.  He  advocated  the  construction  of  neces- 
sary practicable  public  works  during  winter,  rather  than 
the  handing  of  relief  money  to  persons  out  of  employment. 
H.  A.  Goldman,  A.M.E.I.C,  thought  that  insufficient 
attention  was  paid  to  economic  problems  by  engineers. 
F.  B.  Goedike,  A.M.E.I.C,  xirged  greater  attention  to 
the  question  of  public  speaking.  J.  M.  Oxley  M.E.I.C, 
moved,  seconded  by  N.  D.  Wilson,  A.M.E.I.C,  that  the 
Branch  address  letter  to  the  city  council  of  Toronto 
urging  that  relief  to  the  unemployed  be  afforded  through 
carrying  out  necessary  public  works,  rather  than  by  a 
direct  gift  of  money.  W.  A.  Duff,  M.E.I.C,  past 
Chairman  of  the  Moncton  branch,  gave  some  interesting 
facts  regarding  the  E.I.C,  in  the  East. 

An  interesting  innovation  was  introduced  at  this 
meeting  in  requiring  all  members  present  to  rise  and  intro- 
duce themselves  to  the  meeting. 

Programme  of  Meetings — October  to  December  1921 

October  Thirteenth 

Chairman's  Inaugural  Address,  and  Social 
Evening 

October  Twentieth 

Waterproofing  Roadway  Surfaces 

By  G.  G.  Powell,  M.E.I.C. 
*October  Twenty-seventh 
Nickel  Production  and  Uses. 

By  C.  E.  Macdonald,  A.M.E.I.C- 

November  Third 

Engineering  Ethics — Committee's  Report. 

By  T.  D.  Mylrea,  A.M.E.I.C. 

November  Tenth 
Hydro  Electric  Power  Commission  Standards. 

By  W.  P.  Dobson. 

*November  Seventeenth 
Pipe  Casting  by  the  Centrifugal  Process. 

By  F.  W.  Hudson. 

November  Twenty-fourth 

Electricity  Applied  to  Railway  Signalling. 

By  C.  H.  Tillett. 

December  First 

Social  Service  Committee's  Report. 

By  T.  L.  Crossley,  A.M.E.I.C. 

'December  Eighth 

Toronto's  Park  System. 

By  C.  E.  Chambers. 

December  Fifteenth 

Street  Illumination. 

By  G.  C.  Cousins. 
♦Meetings  to  be  held  in  Mining  Building,  University  of  Toronto. 

Peterborough   Branch 

D.  L.  McLaren,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  regular  meeting  of  the  Peterborough  Branch 
of  The  Engineering  Instiute  of  Canada  for  the  coming 
season,  was  held  in  the  Chamber  of  Commerce  Assembly 
Room,  on  Thursday,  October  13th  at  8  p.m. 
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Tlie  executive  of  (lie  Hraiicli  were  very  forlunnle  in 
iiuiuriiit;  N()rw(H)cl  M.  Lasli,  diicf  enj^incer  of  the 
Ik'll  IVli'phoiu'  Co.  of  Canada  to  ^i\c  an  address  on  "The 
Coniiik'X  Nalun-  of  a  Modern  Tcleplione  System."  The 
lecture  was  illustrated  with  lantern  slides  and  moving 
pictures.  The  lantern  and  motion  picture  machine  are 
available  for  all  meetings  so  that  the  local  liranch  is  quite 
fortunate  in  this  respect. 

Mr.  Lash  showed  how,  in  his  department,  en^ineers 
plan  7  to  10  years  in  advance  of  a  city's  >;rowth  so  that 
telephone  facilities  especially  underground,  and  cable 
distribution  ma\'  keep  pace  with  demand.  The  remark- 
able accuracN'  rec|uired  of  these  estimates  is  shown  from 
the  fact  that  it  is  necessary  to  dig  up  a  conduit  to  increase 
its  capacity. 

Mr.  Lash  next  dealt  with  the  wonderful  develop- 
ment of  the  long  distance  system,  cilinij;  cases  in  which 
open  wire  must  scxm  give  away  to  wires  in  cables  to  care 
for  the  heavy  demand.  The  actual  productive  talking 
time  on  long  lines  was  constantly  being  increased  as  a 
measure  of  economy,  and  operating  efïiciencies  improved, 
but  each  advance  along  this  line  called  for  bigger  expendi- 
tures in  new  equipment.  The  members  of  the  Branch 
were  very  interested  in  the  various  telephone  and  morse 
circuits  that  can  be  obtained  from  two  physical  pairs  of 
telephone  wires. 

Mr.  Lash  closed  his  address  by  referring  to  the  need 
of  the  adequate  rates  for  service  if  the  public  demands  for 
extensions  were  to  be  met. 

The  members  of  the  Peterborough  Branch  gave  a 
farewell  dinner  and  a  presentation  on  September  22nd  to 
Charles  E.  Sisson,  M.E.I.C.,  transformer  engineer  for  the 
Canadian  General  Electric.  Company,  and  his  three  asso- 
ciates, A.  L.  Sutherland,  A.M.E.I.C,  J.  E.  Hess,  S.E.LC, 
and  G.  L.  Jones,  S.E.LC,  who  are  being  transferred  to 
the  Davenport  Works  of  the  C.  G.  E.  Co.,  the  presenta- 
tion being  the  membership  pin  of  The  Institute. 

As  a  member  of  the  Utilities  Commission  of  the  City 
of  Peterborough  and  as  a  member  of  the  executive  of 
the  local  Branch  of  the  E.LC,  and  various  other  organiza- 
tions, Mr.  Sisson  will  be  greatly  missed. 


Kingston  Branch 

L.  T.  Rutledge,  M.E.I.C.,  Secretary-Treasurer. 

A  meeting  of  the  Branch  was  held  on  Sept.  30th., 
1921,  with  J.  M.  Campbell,  M.E.I.C.  in  the  chair.  At 
this  meeting  the  retiring  Secretary,W.P.Wilgar,  M.E.I.C,, 
gave  a  progress  report  of  the  past  year's  proceedings 
and  submitted  the  financial  balance  sheet  which  was 
favorably  received  insomuch  as  it  showed  a  substantial 
increase  in  the  cash  balance  over  the  amount  at  the  begin- 
ning  of  the   year. 

Officers  were  appointed  for  the  ensuing  year  as 
follows: — 

Chairman, W.  P.  Wilgar,  M.E.LC. 

Vice-chairman:-  L.  M.  Arkley,  M.E.LC. 

Secretary-Treasurer:-  L.  T.  Rutledge,  M.E.I.C. 

Executive  Committee:-  Messrs.  J.  M.  Campbell, 
M.E.I.C,  A.  McPhail,  M.E.I.C,  D.  J.  Emery,  Jr.E.I.C 


Programme  and  lùUerlainment  Committee:-  Messrs. 
R.  J.  McClelland,  A.M.I^J.C.  (Convenor)  H.VV.  Skinner, 
T.  McGinniss.  A.M.l'-.LC.  Col.  Andersf>n,  I),  lillis. 

It  is  worthy  of  note  that  these  odicers  are  appointed 
from  meinbers  of  the  staff  of  Queen's  Unversily,  The 
Royal  Military  College  and  the  engineers  residing  in 
Kingston  and  its  neighbourhood. 

It  was  arranged  that  the  second  and  fourth  Tuesday 
of  each  month,  at  eight  o'clock  in  Carruther's  Hall., 
Queen's  University,  be  the  times  and  places  of  holding 
meetings.  A  suggested  list  of  papers  mostly  by  local 
members  was  submitted  for  the  committee  to  act  up<jn. 
A  few  good  papers  from  outside  speakers  are  anticipated. 
Papers  from  student  members  are  to  be  encouraged  and 
prizes  are  to  be  given  for  student  papers. 
Article  in  8  pt. 

Einstein's  Relativity  Ttieory 

The  next  regular  meeting  was  held  on  October  13th. 
at  which  L.  T.  Rutledge,  M.E.I.C.  gave  a  popular  lecture 
on  Einstein's  Theory  of  Relativity  and  Gravitation.  The 
discussion  proceeded  under  five  headings  as  follows: 

1.  The  philosophy  of  relativity  with  special  empha- 
sis on  the  viewpoint  and  method  of  relativity. 

2.  The  concept  of  time  and  space  and  the  mechan- 
ical principle  of  relativity. 

3.  The  special  or  restricted  theory  of  relativity. 

4.  The  general  theory  of  relativity  and  the  theory 
of  gravitation. 

5.  A  few  of  the  applications  of  relativity,  more 
especially  to  engineering  problems. 

The  speaker  spoke  for  two  hours  and  held  the  atten- 
tion of  his  audience  for  every  minute  throughout.  Dean 
Clarke,  of  the  Faculty  of  Science  of  Queen's  University 
commented  very  favorably  on  the  lecture,  intimating 
that  this  very  difificult  theory  was  never  before  in  his 
opinion  explained  so  clearly  and  made  so  interesting. 

The  meeting  extended  its  congratulations  to  Profes- 
ser McPhail  on  his  receiving  the  honorary  degree  of  L.L.D. 
from  his  Alma  Mater,  McGill  University.  Dr,  McPhail 
has  distinguished  himself  as  a  teacher  of  engineering  and 
of  late  as  a  military  engineer,  so  that  The  Institute  and 
Queen's  University  have  every  reason  to  be  proud  of  him. 

At  the  conclusion  of  the  discussion  on  "Relati\-ity" 
the  members  enjoyed  themselves  in  a  "smoker"  that  had 
been  arranged  by  the  entertainemnt  committee,  and  which 
w'as  a  decided  success. 


Ottawa  Branch 

F.  C.  C.  Lynch,  Associate  E.I.C.,  Secretary-Treasurer. 

The  Ottawa  Branch  of  The  Engineering  Institute  as 
their  contribution  to  the  activities  of  fire  prevention  week 
had  as  their  speaker  at  the  first  luncheon  of  the  season, 
Ellw'Ood  Wilson,  M.C,  S.F.E.,  manager  of  the  forestry 
division  of  the  Laurentide  Pulp  and  Paper  Co.,  of  Grand 
Mere,  Que.  Mr.  Wilson  took  as  his  subject  "Forests 
and  the  Fire  Hazard,"  and  in  opening  said  that  the  basic 
need  in  the  efforts  to  overcome  the  enormous  forest  fire 
loss  was  education  of  public  opinion.    The  mistaken  idea 
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that  Canada  had  inexhaustible  forest  resources  was  res- 
ponsible largely  for  the  lack  of  interest  shown  by  the 
public  in  the  destruction  of  our  forest  resources  by  fire, 
and  in  the  same  lack  of  care  in  the  prevention  of  fires. 
Laws  for  the  protection  of  forests,  while  undoubtedly 
good,  were  greatly  minimized  by  the  passive  attitude  of 
the  public  towards  their  enforcement. 

Railways,  in  Mr.  Wilson's  opinion,  were  one  of  the 
chief  offenders  in  the  matter  of  forest  fires.  The  results 
of  fire  were  in  evidence  from  Vancouver  to  Moncton  on 
both  transcontinental  lines.  Mr.  Wilson  gave  credit  to 
the  managers  of  railways  for  endeavouring  to  eliminate  this 
forest  fire  danger.  The  advent  of  the  aeroplane  had  been 
of  great  advantage  in  forest  protection.  Formerly  it  had 
taken  probably  three  or  four  days  for  men  on  the  ground 
to  locate  a  fire,  whereas  by  the  aeroplane  it  could  be 
done  sometimes  within  an  hour.  Daily  reports  were  se- 
cured and  a  strict  watch  kept  on  the  forested  area. 

Dealing  with  the  pulpwood  demand,  Mr.  Wilson 
stated  that  what  might  presently  be  designated  the  paper 
age  was  creating  an  enormously  increased  consumption 
of  the  various  wood  products.  The  consumption  of 
pulpwood  in  the  United  States  had  risen  1,240  per  cent 
during  the  past  twelve  years.  In  Canada,  all  timber  is 
as  yet  practically  in  control  of  the  public,  while  in  the 
United  States  nearly  all  the  timber  had  been  alienated. 
In  the  past,  unfortunately,  it  had  been  the  custom  to 
take  everything  from  the  forest,  returning  nothing. 
More  money  had  to  be  put  back  into  the  forests  in  the 
form  of  better  fire  protection,  and  the  replanting  of  de- 
nuded areas.  It  takes  from  50  to  100  years  to  grow 
merchantable  trees,  and  if  the  pulp  and  paper  and  wood- 
using  industries  are  to  be  perpetuated  Canada  must  give 
greater  attention  to  her   forest   resources. 

Conmiander  C.  P.  Edwards,  M.E.I. C.  presided  at  the 
luncheon,  and  seated  at  the  head  table,  besides  the  guest, 
were  Lt.  Gen.  Sir  W.  G.  Gwatkin,  C.  A.  Ma- 
grath,  M.E.I.C,  G.  A.  Mountain,  M.E.I.C,  Gordon 
Gale,  M.E.I.C,  T.  McVeigh,  Noulan  Cauchon, 
A.M.E.I.C,  G.  B.  Dodge,  M.E.I.C.  and  others. 

Town  Planning  in  Ottawa  District. 

The  city  council  of  Ottawa  has  unanimously  en- 
dorsed the  Town  Planning  Commission's  efforts  towards 
negotiating  with  the  railways  a  tentative  plan  for  the 
reorganization  and  improvement  of  the  railway  entrances 
and  of  the  terminal  facilities  of  Ottawa.  The  council 
also  endorsed  the  commission's  efforts  to  obtain  from  the 
Dominion  government  a  reduction  in  the  clearance  on 
the  Rideau  Canal  to  10  feet  between  the  Deep  Cut  and 
Hog's  Back;  also  for  a  general  plan  for  a  highway  bridge 
across  the  canal  in  the  vicinity  of  Somerset  street.  With 
this  authorization  the  Chairman  of  the  Commission 
Noulan  Cauchon,  A.M.E.I.C,  will  shortly  submit  to  the 
various  railways  and  government  departments  con- 
cerned the  tentative  plan  for  reorganization  of  railway 
terminals.  There  is  sufficient  elasticity  in  the  plan 
to  allow  for  such  revisions  and  improvements  as  may 
come  out  of  the  co-operation  of  the  experts  representing 
the  various  interests. 

Theo.  Lanctot,  A.M.E.I.C,  city  engineer  of  Hull, 
has  in  hand  a  programme  which  calls  for  the  expenditure 
of  over  half  a  million  dollars  on  improvements. 


A  Rotary  Club  has  been  organized  in  Hull,  among 
the  officers  is  G.  Gordon  Gale,  M.E.I.C,  as  vice  president. 

The  Ottawa  papers  recently  in  commenting  the 
work  of  the  Suburban  Roads  Commission,  which  has 
charge  of  the  main  roads  leading  into  the  city,  paid 
special  tribute  to  the  technical  skill  of  Alan  K.  Hay, 
A.M.E.I.C,  the  Commission's  road  engineer. 

James  White,  M.E.I.C.  is  in  Washington  in  con- 
nection with  his  Labrador  boundary  investigations. 

F.  H.  Kitto,  M.E.I.C,  exploratory  engineer  of  the 
Natural  Resources  Intelligence  Branch  of  the  Depart- 
ment of  the  Interior,  has  returned  to  Ottawa  after  a  season 
spent  in  the  MacKenzie  District  and  at  British  Columbia 
coast  points.  The  preceding  season  he  descended  the 
Mackenzie  to  its  delta  and  returned  via  the  Alaska- 
Yukon  route. 


During  August,  1920,  the  Imperial  Oil  Company., 
which  had  been  drilling  in  the  Northwest  Territories, 
below  Norman,  struck  oil  at  a  depth  of  about  800  feet.  Not 
knowing  the  capacity  of  the  well  The  Imperial  Oil  Com- 
pany did  not  commit  themselves  in  regard  thereto,  but 
during  this  time  many  applications  had  been  received  by 
stakers,  who  had  treked  in  by  dog  team. 

Early  in  the  Spring  of  1921,  the  Government  commis- 
sioned O.  S.  Finnic,  M.E.I.C,  to  establish  administration 
and  Mining  Recorder's  offices  at  the  most  strategic  points 
where  staking  was  likely  to  occur.  In  May,  D.  L.  Mc- 
Keand  and  L.  T.  Burwash  left  Peace  River  on  two  scows, 
with  a  party  of  21  men,  fully  outfitted,  to  establish  what- 
ever buildings  might  be  necessary.  For  months  the  offi- 
cers of  the  Department  of  the  Interior,  under  the  direc- 
tion of  Mr.  Finnic,  had  prepared  this  party  and  there  was 
nothing  lacking,  insofar  as  office  supplies,  food,  building 
material,  blacksmith  outfits  and  every  available  commod- 
ity necessary  for  the  party  and  for  the  work  in  hand. 
After  three  weeks  journey  down  the  Peace  and  Slave  rivers 
the  party  arrived  at  Fort  Smith,  on  the  23rd  May.  Mr. 
Finnic  joined  the  party  early  in  June  and,  with  Mr.  McKeand, 
supervised  the  recording  of  claims,  the  surveying  of 
lots,  the  organization  of  oiifice  staff,  and  incidently  the 
installation  of  the  first  bank  at  Fort  Smith.  Mining  Re- 
corder offices  at  Norman,  Resolution  and  Fort  Smith, 
have  handled,  and  will  continue  to  handle,  all  Government 
business  relative  to  oil,  gold,  silver  or  any  other  resources 
administered  by  the  Dominion  Government.  Proceeding 
by  steamer  Mr.  Finnic  and  Mr.  MacKeand  took  the  census 
interviewed  the  heads  of  the  different  companies  engaged, 
in  trade,  and  met  the  natives  and  heads  of  the  different 
religious  bodies,  as  far  North  as  McPherson,  a  hundred 
miles  or  more  within  the  Arctic  circle. 


At  Washington,  D.C  on  Wednesday  October  5th. 
John  Murphy,  M.E.I.C.  past  Council  of  the  E.I.C, 
presented  his  address  entitled  "Ice  Formation  and  Preven- 
tion with"  Special  References  to  Frazil  and  Anchor  Ice", 
to  the  Washington  Society  of  Engineers.  The  meeting 
was  held  at  the  Cosmos  Club  and  was  largely  attended. 
Officials  of  the  United  States  Federal  Water  Powers, 
Irrigation,  Reclamation  and  Geodetic  Services  took  part 
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ill  llu'  (lisiussioii  wliioh  followcfl  the  presentation  of  the 
;i(lclress.  'I'lu'  Wasliiiiuloii  eIl^;iIu•ers  and  seientisl-i  who 
attended  t  lie  meet  inn  showed  ^reat  interest  in  Mr.  Murphy's 
lantern  slides  and  uiii(|ue  motion  pictures  and  tendiTed 
him  a  hearty  vote  ot  thanks  alter  hi'  had  answered  a  host 
of  (|ueslions.  Oui'  neighbours  to  llu'  South  are  becoming 
^really  inliiesti'd  in  the  lee  (^Kiestion  now  that  the  devlop- 
nieiit  of  their  Norliiern  water  powers  is  becoming  of  so 
mueh  économie  importance  to  them.  Captain  Robert  L. 
Faris,  the  Pri'sidenl  of  the  Washington  Society  of  EnRineers 
in   inlroducint;  their  nuesls.  said:- 

"Mr.  Murphj  is  Koin.u;  to  tell  us  all  about  Ice  -  and  / 
am  ,i;oin,u:  to  let  him  tell  it." 

Secretary  Keith,  "Who  never  sleeps,"  cauRht  Mr. 
John  Murjiln-  in  New  \'ork  on  his  return  from  Washing- 
ton and  induci'd  him  to  represent  the  E.I.C.  at  the  Engi- 
neers' Peace  Dinner  at  the  Pennsylvania  Hotel  on  Monday 
evening,  Octol^er  10th. 

Montreal  Branch 

J.  L.  liusjUhl.,  A.M.K.I .('.,  Srcninnj-Trcasiircr. 
Visit  to  Aqueduct 

The  1921-22  season  commenced  with  great  éclat  on 
October  6th,  with  a  visit  to  the  Montreal  Water  Works 
Aqueduct  as  guests  of  the  Water  Board  of  Montreal.  A 
party  of  nearly  one  hundred  members  left  The  Institute 
headquarters  in  special  motor  busses  and  private  auto- 
mobiles at  two  o'clock.  Proceeding  to  the  aqueduct 
crossing  of  the  Lasalle  Road  at  the  new  bridge  where  they 
were  met  by  the  members  of  the  Water  Board,  Messrs. 
Doucet,  Francis  and  Lea,  and  the  engineer  in  charge  Mr. 
DesBaillets.the  party  examined  the  headworks  and  the 
whole  of  the  aqueduct,  finishing  at  the  pumping  station  at 
Atwater  Avenue.  Many  were  the  expressions  of  satisfac- 
tion at  the  neatness  of  the  finished  work,  and  the  rapid 
progress  being  made  by  the  contractors,  especially  with 
regard  to  the  foundation  of  the  new  pumping  station  the 
concrete  for  which  had  already  been  laid,  although  the  con- 
tract had  only  been  let  four  days.  The  new  electric  pumps 
which  were  operated  to  full  capacity  of  over  75  million  gal- 
lons per  day  were  objects  of  particular  interest.  Mr.  Francis 
explained  the  principal  features  of  the  work  as  the  ex- 
cursion progressed  and  pointed  out  that  the  recent  impro- 
vements had  resulted  in  the  reduction  of  nearly  one 
hundred  persons  in  the  pumping  station  staff  and  saving 
of  nearly  half  a  million  dollars  per  annum  in  the  pumping 
station. 

At  the  regular  evening  meeting,  A.  E.  Doucet, M. E.I.C. 
read  the  first  of  the  series  of  the  papers  of  the  Montreal 
aqueduct  dealing  particularly  with  the  history  of  the  aque- 
duct scheme.  There  was  an  attendance  that  taxed  the 
capacity  of  the  hall,  the  chair  being  taken  by  J.  H.  Hunter, 
A.M. E.I.C,  who  briefly  welcomed  the  members  for  the  re- 
sumption of  their  activities  after  the  summer  vacation. 

Mr.  Doucet's  paper  will  be  printed  in  a  later  number 
of  The  Journal. 

Appreciation  of  R.  A.  Ross,  M. E.I.C. 

Following  the  reading  of  the  paper  a  resolution  of 
appreciation  to  R.  A.  Ross,  M. E.I.C,  for  his  self-sacrificing 
work  in  the  interests  of  Montreal  while  connected  with 
the  Administrative  Commission  of  the  city  was  proposed  by 
by  W.  F.  Tve,  M.E.I.C,  and  seconded  bv  J.  A.  Duchastel, 
M.E.I.C,  Mr.  Tye  moved  thaf'the  Montreal  Branch 
of  The  Engineering  Institute  of  Canada  place  on  record 
its  deep  apreciation  of  the  services  which  R.  A.  Ross, 
M.E.I.C.  has  rendered  to  the  citizens  of  Montreal  during 


the  time  he  has  acted  as  a  member  of  the  City  Adminis- 
trative Commission.  In  so  doinj;  we  would  acknowledxe 
the  dei)t  we  owe  to  our  colleague  who  sacrificed  his  own 
personal  wishes  and  interests  when  he  r(;sponded  to  the 
unlooked-for  and  somewhat  abrupt  apixjinlmenl  by  the 
Quebec  (iovernment.  In  accepting  that  position,  he 
threw  up  his  professional  work  and  prospects,  and  the 
engineering  prrjfession  appreciates  the  fact  that  he  con- 
sidered the  gcxxl  of  his  fellow  ciiti7.ens  before  his  own  pro- 
fessional advantage.  For  the  faithful  and  painstaking 
performance  of  his  duty  under  the  trying  circumstances 
connected  with  municipal  affairs  we  tender  Mr.  Ross  our 
sincere  thanks,  and  extend  to  him  the  gfXKl  wishes  of  the 
engineering  profession  for  a  prosperous  and  successful 
return  to  his  private  practice,"  and  in  addition  Mr.  Tye 
said  that  "members  of  the  engineering  profession  particu- 
larly appreciated  the  good  work  for  the  city  that  had  been 
done  by  Commissioner  Ross,  a  work  which  was  not  as 
yet  properly  appreciated  by  the  citizens  generally,  since 
Mr.  Ross  was  not  given  to  advertising  himself.  Mr. 
Ross  had  undertaken  this  work  for  the  good  of  the  city, 
and  his  colleagues  in  engineering  work  could  understand 
how  much  he  had  sacrificed  in  his  own  work  by  giving  up 
his  practice  and  devoting  his  time  to  the  civic  welfare,  in 
which  he  had  done  excellent  work."  "Mr.  Ross",  said 
Mr.  Tye  "had  also  done  at  the  same  time  notable  national 
work  on  the  Lignite  Board  of  Canada  which  had  come  well 
along  toward  solving  the  fuel  problem  in  the  West  and 
had  also  been  engaged  in  solving  the  peat  problem  for 
Ontario,  all  this  service  being  done  gratuitously.  By 
these  services  Commissioner  Ross  has  done  work  both  for 
the  city  and  for  the  whole  country  which  deserve  marked 
recognition  from  this  Institute"  concluded  Mr.  Tye, 
'  'and  I  have  great  pleasure  in  moving  this  vote  of  apprecia- 
tion". 

Commissioner  Ross  in  replying  said  that  he  had  been 
completely  taken  by  surprise  by  the  resolution.  He  how- 
ever expressed  gratification  that  his  efforts  for  the  good  of 
the  city  had  met  with  the  approval  of  his  engineering 
colleagues.  In  a  humorous  vein  he  spoke  of  his  exper- 
iences at  the  City  Hall,  remarking  that  they  had  complete- 
ly upset  all  engineering  standards  which  demanded  truth 
and  facts.  In  civic  public  life  things  seemed  to  run  on  a 
different  basis,  and  the  results  might  be  apt  to  make  men 
somewhat  cynical.  Now,  or  soon,  he  would  return  to  his 
profession,  where  reason,  common  sense  and  facts  where 
the  basis  of  action.  But  before  leaving  office  said  Com- 
missioner Ross  he  wished  to  express  his  profound  grat- 
itude for  the  continual  kindness  and  courteous  considera- 
tion he  had  met  as  the  only  English-speaking  Commis- 
sioner from  the  French-speaking  members  and  others  at 
the  City  Hall,  a  consideration  which  he  doubted  would 
have  obtained  had  the  position  been  reversed.  The 
Board  had  had  some  rough  and  unpleasant  work  clearing 
out  undesirables  and  heelers,  but  there  had  never  been  a 
real  row,  and  he  had  learned  a  vast  deal  during  his  period 
of  office.  "However  we  have  been  kicked  out  and  go  at 
the  end  of  the  month",  concluded  Commissioner  Ross. 
"But  I  do  not  thinkwe  have  madeafailure,  and  I  must  thank 
you  of  the  engineering  profession  for  the  kindly  words  of 
appreciation  you  have  spoken  with  regard  to  my  own 
efforts."     (Applause). 

Presentation  of  Gzowski  Medal 

Another  feature  of  interest  at  this  meeting  was  the 
presentation  of  the  Gzowski  medal  to  R.  de  L.  French, 
M.E.I.C,  for  his  paper  on  design  and  construction  of 
Reinforced  Concrete  Covered  Reservoirs.    The  medal  was 
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presented  by  Walter  J.  Francis,  M.E.I.C.,  who  explained 
that  for  thirty  years  this  medal  has  been  given  to  the 
member  presenting  the  most  meritorious  paper  before 
The  Institute  on  technical  subjects.  The  terms  of  the  be- 
quest were  that  if  no  paper  should  have  been  adjudged 
worthy  of  it,  the  medal  should  not  be  awarded.  But, 
said  Mr.  Francis,  it  was  to  the  credit  of  the  profession 
that  there  had  never  been  a  gap.  This  year  he  was  par- 
ticularly pleased  to  present  the  medal  to  Mr.  French,  a 
Montreal  engineer,  for  his  extremely  valuable  paper  on 
reinforced  concrete  covered  reservoirs.  Mr.  French  re- 
plied in  a  few  well  chosen  words  of  thanks. 

Montreal  Branch  Luncheon  in  Honour  af  Doctors  Colpitts, 
Corless,  Duggan,  Johnson,  Macphail  and  Porter. 

On  October  13th,  the  Montreal  Branch  gave  a  lunch- 
eon in  the  Canadian  Pacific  Dining  Room,  Windsor  Sta- 
tion, in  honour  of  the  six  members  of  The  Institute  upon 
whom  McGill  University  was  conferring  the  honorary 
degree  of  Doctor  of  Laws  during  the  Centenary  celebra- 
tion. The  six  honoured  guests  were:  Walter  William 
Colpitts,  M.E.LC,  of  the  firm  of  Coverdale  and  Colpitts, 
New  York;  Charles  Vandyke  Corless,  M.E.LC,  Mond 
Nickel  Company;  George  Herrick  Duggan,  President, 
Dominion  Bridge;  Phelps  Johnson,  M.E.LC,  president, 
St.  Lawrence  Bridge  Company;  James  Alexander  Mac- 
Phail,  M.E.LC,  Queen's  University,  Kingston;  and 
George  Frederick  Porter,  M.E.LC,  Canadian  Bridge 
Company,  Walkerville. 

Walter  J.  Francis,  M.E.LC,  toastmaster,  in  pro- 
posing the  toast  of  The  King,  said  that  Old  McGill,  at 
her  centenary,  had  not  confined  her  honors  to  her  own  sons 
and  in  the  engineering  profession  she  was  honouring  six, 
three  of  whom  were  from  McGill,  W.  W.  Colpitts,  C.  V. 
Corless  and  J.  A.  MacPhail,  one  from  Toronto,  G.  H. 
Duggan,  two,  P.  Johnson  and  G.  F.  Porter  from  the  great 
university    of    experience. 

Brigadier-General  C  J.  Armstrong,  M.E.LC,  com- 
manding Mihtary  District  No.  4,  in  a  brief  speech  over- 
flowing with  enthusiastic  appreciation  for  McGill,  pro- 
posed the  toast  of  "Old  McGill"  as  a  graduate  of  the 
Royal  Military  College,  Kingston.  The  toast  was  re- 
sponded to  by  all  of  the  130  graduate  guests  present,  who 
joined  with  hearty  vigour  in  singing  "McGillitis,"  a  char- 
acteristic collection  of  college  songs  arranged  specially  for 
the  occasion. 

"Our  Guests"  was  proposed  by  J.  H.  Hunter,  M.E.LC 
Chairman,  Montreal  Branch,  Engineering  Institute  of 
Canada. 

Walter  W.  Colpitts,  M.E.LC,  of  the  firm  of  Cover- 
dale  and  Colpitts,  New  York  responded.  He  expressed 
his  sincere  appreciation  of  the  honour  to  be  bestowed  on 
him  that  afternoon  and  referred  to  the  work  accomplished 
by  McGill  graduates  in  every  corner  of  the  globe,  and 
especially  in  Southe  American  countries,  where  probab- 
ly they  had  reached  the  peak  of  their  fame. 

Charles  V.  Corless,  M.E.LC,  another  graduate  re- 
ceiving the  distinguished  honor  in  acknowledging  the  toast 
referred  to  theold  days  atMcGill.  He  referred  in  general  way 
to  the  part  that  McGill  University  had  played  and  was  to- 
day playing  in  the  educational  field,  graduating  men 
who  in  their  accomplisliments  and  ability  were  second 
to  none.  Speaking  from  personal  experience,  he  made 
mention  of  the  roll  that  McGill  men  had  played  in  the  de- 
velopment of  the  nickel  industry  in  this  country  and  else- 
where. 


The  menu  for  the  occasion  was  recorded  as  follows  : 

"Ye  LL.D's  of  serious  mien, 

And  guests  of  varied  mould. 

Your  presence  here  must  surely  mean 

That  you  some  food  can  hold! 

So,  to  prepare  your  appetite 

For  solid  fare  to  come, 

A  sprig  of  celery  so  white 

Is  set  with  sour,  green  plums. 

Presumably,  ere  entering  here, 

A  cocktail  each  has  had^ 

Si  non,  you  may  enjoy  a  beer 

If  your  loose  coin's  not  bad. 

A  few,  no  doubt,  are  canny  Scots, 

So  broth  for  them  is  set — 

This  simply  means  that  empty  spots 

Will  soon  be  full  of  wet! 

And,  following  that,  dear  Mary's  lamb 

Has  sawn  off  half  a  leg. 

And  garnished  it  with  mint,  bedam. 

For  more  to  make  you  beg. 

To  round  your  tummies  out  so  tight 

Are  spuds  (or  eke  "patates") 

With  spinach  (English)  in  its  might — 

('Twill  never  make  you  fat.) 

The  next  course — "Salade  panachée"— 

Means  simply  varied  things 

Like  lettuce  green,  tomatoes  red. 

The  waiter  quickly  brings. 

By  this  time,  surely  you  will  be 

Quite  ready  for  a  sweet. 

So,  haply,  ice-creamed-pie  you'll  see 

So  tempting  cool  and  neat. 

To  finish  up,  ere  smokes  begin 
I  Black  coffee  on  the  card 

So  plan  just  so  and  you  will  win 

Peace,  health  and  our  regard. 
Dr.  George  H.  Duggan,  M.E.LC,  who  has  already 
received  the  honorary  degree  of  LL.D.  from  Queen's 
University,  Kingston,  and  Toronto  University,  also  voiced 
his  appreciation  of  the  toast.  He  had  accepted  the  honour 
as  one  which  was  really  conferred  on  the  engineering 
fraternity  asa  body. 

Phelps  Johnson,  M.E.LC,  paid  a  sincere  tribute  to  the 
work  of  McGill.  He  appreciated  the  expression  of  good- 
will which  was  in  evidence  on  all  sides  on  this  glorious 
occasion  on  the  centenary  of  McGill. 

Colonel  James  A.  MacPhail,  M.E.LC,  in  a  charac- 
teristic speech,  referred  to  the  bond  of  love  existing  be- 
tween the  Universities  of  Queen's  and  McGill,  and  the 
keen  pleasure  he  was  experiencing  in  the  retmion. 

George  F.  Porter,  M.E.LC,  who  followed  Colonel 
MacPhail,  thanked  the  Montreal  engineers  for  the  hearty 
compliment  paid  him  and  his  fellow  guests. 

"The  Doctor's  Chant,"  "Saw  My  Leg  Off"  was  re- 
ceived with  hearty  cheers.  ' 'Mr.  McDonald  the  Husband- 
man" was  another  chant  which  met  with  appreciation. 
The  luncheon  closed  with  the  singing  of  "My  Country  Tis 
of  Thee."  (in  compliment  to  the  guests  from  across  the 
fine),  and  "God  Save  the  King." 

Moncton  Branch 

M.  J.  Murphxj,  A.M.E.I.C.,  Secretary-Treasurer. 

The  interesting  development  of  the  science  and  con- 
struction of  air  craft  was  the  basis  for  a  pleasant  and  in- 
structive story  in  City  Hall,  on  Thursday  Evening 
Oct.  6th,  when  the  Moncton  Branch  filmed  nine  pictures, 
which  had  been  loaned    to  them  by  the  Canadian  Air 
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noMicI.  Tlu'  piituri's,  wliitli  wi-ic  cxcollenl  ones  were 
primarily  war  iilms  taken  by  llic  British  air  ministry,  part- 
ly for  instructional  jiurposcs  and  jiartly  for  projiaganda 
worU. 

TIr'   films  shown   were: 

Isl.      IHyinij  lK)als  and  seaplanes. 

2nd.    Aerial  compasses. 

3rd.     Theory  of  llJK'ht. 

4th.     Torpedo  DrojiiMn^; 

5th.-   II.   M.   S.    "Carmania." 

6th.-    Theory  of  (HkIU   (Part  IV.) 

7th.     The  rint;  siM:hl. 

8th.-   Tails  Up.  France 

9th.     Surrender  of  the  German  High  Sea  Fleet. 

.Ml  the  films  were  instructive,  but  mention  is  made  of 
the  film  showing  the  construction  of  flying  boats  and  sea- 
planes, as  well  as  the  animated  films  showing  the  theory 
of  llight.  These  illustrated  the  construction,  the  erection, 
and  operation  of  seaplanes  and  airplanes.  Types  of 
engines  were  given  and  other  films  illustrated  the  many 
types  of  machines  which  the  Allied  armies  had  in  France 
and  on  the  high  seas. 

All  films  were  secured  by  H.  J.  Crudge,  A.M.E.I.C, 
Engineer  of  buildings  of  the  Canadian  National  Railways. 

As  many  of  the  films  were  being  shown,  Flight  Lieut. 
H.  N.  Price  explained  to  the  onlookers  various  interesting 
facts  in  connection  with  the  pictures  before  them. 

The  fifth  film  was  exceedingly  clear  and  interesting. 
Here  was  shown  seaplanes  being  hoisted  out  of  H.  M.  S. 
"Carmania".  their  take  off  from  the  flying  deck  and  their 
return  to  the  ship.  The  process  of  lowering  them  into  the 
hold  was  very  interesting. 

The  close  up  views  of  the  German  High  Sea  fleet  gave 
an  onlooker  a  good  idea  of  the  nature  and  extent  of  the 
Hun  armament. 

During  the  evening  Mrs.  Harold  N.  Price  rendered  a 
beautiful  solo.  She  was  very  heartily  encored  and  responded 
with  another  very  beautiful  selection.  Thomas  Stenhouse 
also  favored  the  audience  w'ith  two  selections  which  were 
much  enjoyed.  Both  where  heartily  encored.  Major 
McKee   accompanied   both   soloists. 

The  meeting  at  which  J.  D.McBeath,  M.E.I.C.,  assis- 
tant city  engineer,  presided,  was  open  to  the  public. 
There  was  a  fairly  large  attendance,  but  if  the  public  had 
known  how  interesting  the  films  were  they  would  not  have 
missed   the   exhibition. 

St.  John  Branch 

Harry  F.  Bcnncti,  A.M.E.I.C,  Secretary-Treasurer. 

The  first  regular  meeting  of  the  season  of  the  St. 
John  Branch  was  held  in  the  Orange  Hall  on  Oct.  20th. 
In  the  absence  of  the  Chairman  ,A.  G.  Tapley,  A.M.E.I.C, 
occupied  the  chair.  After  the  regular  business,  K.  H. 
Smith,  M.E.I.C.,  of  Halifax,  district  engineer  of  the  Water 
Powers  Branch,  spoke  on  "Power  Development  in  the 
Maritime  Provinces". 

Mr.  Smith  showed  a  lantern  slide  on  which  was 
shown  a  net-work  of  proposed  transmission  lines  and  power 
stations  covering  New  Brunswick  and  Nova  Scotia. 
Some  of  these  were  in  operation,  others  were  under 
construction,  and,  he  added,  he  was  of  the  opinion  that 
we  would  not  have  to  wait  very  long  before  the  idea  was 
fully  realized.  Electric  power  would  then  be  available 
for  industrial  purposes  all  over  the  provinces  and  it  was 
not  too  much  to  expect  the  electrification  of  the  Canadian 
National  lines.  It  was  possible,  Mr.  Smith  said,  for 
500,000  H.P.  to  be  developed  for  coirmiercial  purposes 
within  the  three  provinces. 


Mr.  Smith  s;iid  that  the  Water  Flowers  Branch  of 
the  Department  of  the  Interior  was  assisting  in  every 
possible  way  the  development  of  water  power.  This 
Department  was  responsible  for  the  water  resources  of 
Western  Canada  and  it  was  a  natural  thing  for  the  sanui 
branch  to  take  up  the  examination  of  power  p<^ssibilities 
in  the  other  provinces  when;  the  actual  rcsfjurces  were 
controlled  by  the  provincial  governments.  Extensive 
stream  measurement  work  was  a  fundamental  and  neces- 
sary work  preceding  the  (establishment  of  any  water  p<^jwer 
development  scheme.  This  work  was  of  a  routine  nature 
and  at  times  tedious  for  those  engineers  who  had  the  work 
in  hand;  it  was  not  always  fine  weather  when  stream 
measurements  were  taken. 

The  New  Brunswick  and  Nova  Scotia  Power  Com- 
missions were  organized  to  carry  out  the  actual  work  of 
obtaining  hydro-electric  power.  There  had  been  close 
co-operation  between  the  provincial  and  federal  depart- 
ments, in  fact  they  all  worked  together,  practically  as 
one  unit.  The  best  powers,  most  suitable  for  our  purpo- 
ses, are  those  which  produce  from  3,000  to  10,000  horse 
power,  as  it  was  not  advisable  to  develop,  at  present, 
such  powers  as  Grand  Falls  with  60,000  H.  P.  when 
the  nearest  market  was  200  miles  away  and  even  that  could 
not  use  a  great  quantity. 

In  view  of  all  this  potential  electrical  energy-,  well 
distributed  over  the  provinces,  there  had  grown  up  a 
general  opinion  that  some  day,  all  these  units  would  be 
incorporated  into  one  transmission  system  supplying 
power  to  all  parts  of  the  Maritime  Provinces. 

Mr.  Smith  said  it  was  not  necessary  to  convince  an 
audience  of  engineers  of  the  feasibility  of  hydro-electric 
power  development  projects  in  these  provinces,  but  he 
had  often  found  that  the  lay  mind  was  somewhat  scep- 
ical.  He  had  found  it  necessary  to  show  pictures  of  simi- 
lar schemes,  already  operating,  to  convince  them  that 
thep  had  plenty  of  latent  power  right  in  their  midst. 
There  was  no  necessity  of  having  a  Niagara  Falls  to  get 
water   power. 

Mr.  Smith  closed  his  address  with  a  pictorial  des- 
cription of  the  St.  Margaret's  Bay  plant  in  Nova  Scotia. 
He  pointed  out  the  similarity  of  this  plant  and  the  works 
at  Musquash,  New  Brunswick,  and  the  general  features 
of  construction. 

At  the  close  of  the  paper,  C.  O.  Foss,  M.E.I.C, 
chief  engineer  of  the  N.  B.  Power  Commission  spoke  of 
the  assistance  Mr.  Smith  had  given  their  commission 
and  the  help  their  stream  measurements  were  to  them  in 
their  study  of  power  possibilities. 

A  vote  of  thanks  moved  by  C.  C.  Kirby,  M.E.I.C, 
and  seconded  by  H.  F.  Bennett,  A.M.E.I.C,  was  extended 
to  Mr.  Smith  by  the  Chairman. 

Halifax  Branch 

0.  S.  Cox,  A.M.E.I.C,  Secretary-Treasurer. 
Papers  for  Halifax  Branch  of  Engineering  Institute  of  Canada 
Season  1921-22 

October        1.    Talk  by  Dr.  F.  H.  Sexton,  N.S.  Technical  College 
on  his  trip  to  Europe,  with  a  description  of  reconstruct- 
ion in  France  after  the  War. 
November    1.     Tramway  Eng^ineering  by  I.  P.  MacNab,  M.E.I.C, 
N.S  Tramways  &  Power  Co.,  Ltd. 
2.     (Paper  E.  Suggested) 
December    1.     Town   Planning — H.    W.   Johnston,    S.E.I.C.,   Asst. 
City  Engineer,  Halifax,  N.S. 
2.     (Paper  B.  Suggested) 
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January       1.     Some  of  the  Problems  met  with  in  Local  Building 
Constructing- -by    C.    St.    J.    Wilson.    A.M.E.I.C, 
of  Pickings  &  Roland. 
2.     (Paper  C.  Suggested) 
February      1.     Paper  from  Dept.  of  Public  Works. 

2.     "A  Lump  of  Coal"--Ken.   Dawson,   Jr.E.LC,  N.S. 
Tramways  &  Power  Co. 
March  L     Engineering  Underground  in  France — R.  R.  Murray, 

M.C.,  Provincial  Highways  Board. 
2.     (Paper  C.  Suggested) 
April  1.     Some  of  the  Problems  met  with  in  Surveying — H.  B. 

Pickings,  A.M.E.LC,  of  Picking  &  Roland. 
2.     (Paper  F.  Suggested) 
May  L     The   work  of  the   Municipal   Engineer — F.   W.   W. 

Doane,  M.E.LC,  City  Engineer,  Halifax,  N.S. 

Town  Planning  Notes  and  Comments 

H.  L.  Seymour,  A.M.E.I.C. 
NOTE: — In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  town  planning  interest  will  he  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  40  Jarvis  Street, 
Toronto. 

Town  Planning  Conference,  Montreal 

Mention  was  previously  made  in  these  columns  of 
the  Montreal  Town  Planning  Convention  and  Exhibition 
under  the  joint  auspices  of  The  Town  Planning  Institute 
of  Canada  and  the  City  Improvement  League  of  Mont- 
real. This  congress  took  place  at  the  Place  Viger  Hotel, 
Montreal,  on  September  29th,  30th.,  and  October  1st. 

In  last  month's  Journal  of  The  Engineering  Institute 
of  Canada  editorial  comment  was  made  on  the  important 
part  taken  by  the  members  of  The  Engineering^  Institute 
of  Canada,  a  great  majority  of  the  addresses  being  given 
by  corporate  members.  To  Jas.  Ewing,  M.E.LC,  of 
Montreal,  Vice-President  of  the  Town  Planning  Institute 
of  Canada  and  an  active  member  of  the  Montreal  City 
Improvement  League,  must  be  given  a  great  deal  of  credit 
for  the  success  of  the  conference.  A  matter  of  significance 
is  that  at  the  morning  session  on  Friday,  September  30th., 
Walter  J.  Francis,  M.E.LC.  Vice-President  of  The  En- 
gineering Institute  of  Canada,  was  chairman.  Needless 
to  say  he  performed  his  duties  in  his  usual  capable  manner. 

Considering  the  conference  as  a  whole,  it  would 
seem  to  merit  the  remark  made  by  Dr.  W.  H.  Atherton, 
Secretary  of  the  City  Improvement  League  at  the  close 
of  the  Convention,  that  whereas  he  had  attended  many 
town  planning  conventions  and  conferences  in  the  States, 
he  was  impressed  with  the  fact  that  the  papers  and  pro- 
ceedings had  been  of  a  standard  equally  as  high  as  any 
attained  in  conferences  across  the  border.  He  felt  that 
we  had  now  developed  town  planners  in  Canada,  who 
could  well  hold  their  own  in  the  town  planning  field. 

Special  attention  was  given  at  the  Conference  to 
Montreal  city  planning  problems,  resolutions  were 
passed  requesting  the  civic  authorities  to  take  advantage 
of  legislation  for  the  appointment  of  a  City  Planning 
Commission,  and  suggesting  co-operation  with  sur- 
rounding  municipalities. 

City  Planning  in  Canton,  China 

The  urge  for  city  planning  is  not  confined  to  Mont- 
real, this  country  or  the  Occident,  as  a  letter  from  the 
mayor  of  Canton,  China,  to  the  mayor  of  San  Francisco 
California,  demonstrates.  The  letter  of  the  mayor  of 
Canton,  according  to  the  "National  Municipal  Review," 
is  as  follows: 

In  consequence  of  the  recent  demolition  of  our  old  city 
wall,  the  Canton  municipality,  an  administration  just  lately  es- 
tablished, has  as  its  major  functions  the  remodelling  of  the  city  of 
Canton  along  modem  lines. 


We  realize  that  the  experiences  of  city  building  that  have 
been  acquired  by  the  more  advanced  cities  of  Western  countries 
w'ould  give  us  invaluable  hints  in  our  present  stage  of  municipal 
development. 

Hence,  it  is  the  earnest  desire  of  this  municipality  to  profit 
by  such  an  advantage. 

I.  therefore  beg  to  request  your  kindness  to  lend  us  a  help- 
ing hand  by  furnishing  this  office  with  a  map  of  your  city,  together 
with  such  other  publications  or  illustrations  concerning  or  showing 
your  schemes  of  street  planning,  drainage,  sewerage,  playgrounds, 
civic  centre,  water  supply,  bridges,  water  front,  electric  light, 
street  illumination  and  tramway  system,  etc. 

I  earnestly  hope  that  our  request  may  be  favoured,  and 
thanking  you  in  anticipation, 

I  have  the  honour  to  be,  Sir, 

Yours   respectfully, 

(Signed)    SUN    FO,    Mayor. 

City  Planning  Commissions 

The  following  information  supplied  by  Hugh  E. 
Lynch,  secretary  of  the  City  Planning  Commission,  Grand 
Rapids,  Michigan,  is  illustrative  of  city  planning  develop- 
ment in  the  United  States,  and  may  set  an  example  to 
some  of  our  Canadian  municipalities: 

On  July  21,  1919,  the  mayor  of  Grand  Rapids  appointed 
a  City  Planning  commission  of  five  members.  The  first  year  was 
devoted  largely  to  investigation.  The  beginning  of  the  second 
found  the  organization  in  healthy  shape  and  endeavoring  to  ob- 
tain sufficient  recognition  to  secure  the  preparation  of  a  com- 
prehensive city   plan. 

On  June  21, 1921,  the  City  Commission  closed  a  contract  with 
Harland  Bartholomew  of  St.  Louis,  to  prepare  such  a  plan  within 
two  years.  Meanwhile  the  Planning  Commission  has  been  in- 
creased to  nine  members,  by  the  addition  of  four  department  heads 
from  the  city  government,  namely,  the  directors  of  public  ser- 
vice and  public  welfare,  the  city  engineer  and  the  superin- 
tendent of  parks.  It  has  been  given  standing  as  a  city  depart- 
ment with  a  full-time  secretary  employed." 

Housing  Shortage  and  Taxation 

To  combat  the  housing  shortage,  one  of  the  by- 
products of  the  war,  the  legislature  of  New  York  State 
passed  in  September,  1920,  a  tax  exemption  law  allowing 
municipalities  exemption  for  ten  years  from  local  taxa- 
tion on  new  buildings  erected  for  dwelling  purposes.  On 
February  25th,  the  Board  of  Estimate  and  Apportion- 
ment of  New  York  City  set  their  seal  of  approval  on  tax 
exemption  for  their  city. 

The  ordinance,  as  enacted,  provides  for  the  ex- 
emption from  local  taxation  until  January  1,  1932,  all  new 
buildings  planned  for  dwelling  purposes  whose  construc- 
tion was  completed  since  April  1,  1920,  or  if  not  so  com- 
pleted, whose  construction  was  commenced  before  April 
1,  1922,.  Such  exemption  is  granted  to  the  extent  only  of 
$1,(X)0  for  each  living  room,  including  kitchens,  but  the 
total  exemption  shall  not  exceed  $5,000  for  each  single 
family  house,  or  for  each  separate  family  apartment. 

According  to  Henry  H.  Curran,  president  of  the 
Borough  of  Manhattan,  building  permits  have  increased 
216  percent,  during  1921  as  contrasted  with  similar  periods 
of  the  year  1920.  He  states  that  since  the  enactment  of 
the  exemption  ordinance,  plans  for  an  average  of  more 
than  1,000  homes  a  week  have  been  filed.  He  views  with 
pleasure  the  fact  that  a  great  many  of  these  are  the  small 
one  and  two  family  houses  rather  than  apartment  houses. 

To  the  builder,  he  believes,  the  tax  exemption  or- 
dinance has  meant  that  much,  if  not  all,  of  the  increased 
cost  of  building  over  normal  conditions  is  written  off. 
Careful  estimates  place  the  saving  at  35  percent  of  the 
cost  of  construction. 
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Preliminary    Notice 

of  Applications  for  AdmlNHlon  an<I  for  Triinxfer 


mill  Ocl.ilicr,  I'.IL'l 
I'lic  Hv  luwH  iiiiw  |>riivi(l<<  lliat  tlio  (^oiiriril  of  tlio    IiiHtiUito  hIiiiII 

iippriivo,   cliiHMir.v   iiiul   olucl  cniuliilatoH   to   inotiiborsliip  and  tranxfcr 

from  Olio  Knidt!  of  incinl)crslii|i  to  a  liiKlior. 

It  is  also  provideii  that  tlioic  .shall  he  is-siiud  to  all  corporalo  iiicinhcr 

a  list  of  tho  iu>\v  appliraiit.M  for  adiiii.sHion  and  for  IraiiNfcr,  coiilaiiiiiiK 

a  I'oiu'lso  NtatriiKMit  of  tho  record  of  each  upplicn  iit  and  the  names  of  his 

references. 

In  order  that  the  Council  may  detennino  ju.Mtly  the  elinihility  of 
each  candidate,  every  meinlior  i.s  asked  to  read  carefully  the  list 
suliniitled  herewilh  and  to  report  proinplly  to  Secretary  nnv  facta 
which  may  alTect  the  cla.ssilication  and  election  of  any  of  the  candidates. 
In  cii.ses  where  tlic  pmfe.-i.siiiiial  career  of  an  applicant  is  known  to  any 
iiicmher,  such  mcmlier  is  speciiillv  invited  to  make  a  definite  recom- 
mend.'ilion  as  to  llie  proper  classification  of  the  candidate.* 

If  to  your  Uninvledne  facts  exist  wliich  are  derogatory  to  the  personal 
roputalion  of  iiny  applicant,  should  be  promptly  communicated. 

C^otnniunicatiotis  relatinû  to  applicants  arc  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consiiler  tlie  applications  herein  described  in 
November,  19J1 

Fraser  S.  Kbith,  Secretary. 

*Tlic  professional  requirements  are  as  follows: — 
E\-ery  caiulidatc  for  election  as  MEMBER  must  be  at  lea-st  thirty  years  of  ai;e. 
anil  nuist  have  been  encased  in  some  branch  of  encineeriiiR  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilace  in  a  qualified  enpneer's  ofTice 
or  a  term  of  instruction  in  some  school  of  engineeriuK  reeopnized  by  the  Council.  The 
term  of  twelve  years  may.  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  Kraduated  in  an  ent^ineering  course.  In  every  ease 
the  candidate  must  h.*ive  ha<l  responsible  charge  of  work  for  at  least  five  years,  and  this 
not  inercly  .as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
encinecriuR  works. 

Every  candidate  for  election  as  an  ASSOCIATE  ME MIÎER  must  he  at  least 
twenty-five  years  of  aee.  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  wlio  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  ïîoard  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option.  Railway.  Municipal,  Hydraulic, 
Mechanical,    Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years- 

Every  candidate  for  election  .as  JUNIOR  shall  be  at  least  twenty-one  years  of 
ace.  and  must  ha\  e  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council-  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years. 

Every  candidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  ex.aminations  of  the  fir.'^t  year  in  such  a  course, 
shall  be  required  to  pas.»*  an  examination  in  the  following  subjects.  Geography.  History 
(that  of  Canada  in  particular^  .\rithmetic.  Geometry  Euclid  (Books  I,-IV.  and  VI.), 
Trigonometry,  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCI.\TE  shall  be  one  who  byhis  pursuits 
cientifie  ac<iuirements.  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  bv  such  members. 


HAUNEIT—TIIOMAS  AIITIIIU.  of  Frill.  View,  rini    i  ,IU. 

Ont,  Jan.  1-1,  1H7."):  IWIÏ-OH.  n«lmon,   Ninrnrn  K«IU  Pnrk   *  Hi  .-tr'- 

man.  Illecf'l  l)ev.  '  •  '         '-■■-     ■    •-        -       ■   -  i  ■     "- 

I'ark.  I'.illl  and  I'n 
under  ('.   M.  .Vrri' 

houne  anil  dam.  .Mfiii'l    M.i..it..      i ,,  i-.   i  ,  .  ■  .mini  m    .n. 

for  Canadian  Copper  Co.;  I1M7-IM.  t,upt.  or  H.E.I'.C  »'  i  ^t 

and  Mi|it   for  ll.l-i.l'.t*.  at  EuKenia  .New  I'nit;  At  preserit  .'y. 

at  Twin  FuJlii  fMiWer  huune  and  dniu. 

Heferonce»:  J.  A.  Ilenlty,  T.  H.  Hog«,  H.  O.  Acre».  H   l.  Trotter,  W.  B.  Crombia. 
DRAPER— CHARLF.S  FREDERICK,  of  Montreal,  Qile.     Bom  «l  BIwkroek, 


Ireland.  Nov.  2(lth.  1S7C1;  Edue  .  Bach  of  Eniir'g,  (R.A.I.)  Trinitv 
IWill;  .M..\.  Trinity  College.  UuWm.  I'.I02;  Pupil  of  late  Carter  Drar 
hign  anti  eonstrn.  of  bridge.»*  and  roads;  HKJO-O-'l.  ai'st.  enitr.  with  Wr 
llK)3-nl,  ajist.  engr.  P.W.IJ..  India  irrig  work;  1901-11.  asut.  to  .i 
.Southern  &  Wcsti-rn  Uly.  In  charge  of  chief  engr's  ilrawing  offie<- 
works;  19I.Î-I9.  overseas.  Capt.  and  Major  Rt>val  Engrs..  O.B.E.:  1' 
engr.  of  bridges, C.P.K.  At  present,  res.  engr.,  C.P.K.  cantilever  bridg'- 


:hlin, 

de- 

ioD: 

■  reat 

all 

■•«t. 

.  .S.B. 


References-  J.  M.  R.  Fairbairn,  P.  B.  Motley,  H.  H.  Vaughan,  G.  H.  Dumsd. 
F.  P.  Shcarwood. 

H.\RRISO.\— NOEL  FAKRE,  of  Norwood  Grove.  .St.  Boniface.  Man.  Born  at 
Dromore.  Co.  Down..  Ireland.  Dee.  S.lth.  issl;  Edue..  private  tuition,  mceh.  drawing 
and  mach  design;  19(B-0(i.  arti'led  pupil  to  Messrs.  .Norman  Robinson  &  Brunker. 
Ehctr'l  Engrs.,  Dublin.  Ireland;  I902-O;i,  arch'l.  drawing  &  bidg.  con.itrn..  office  of 
Sir  Thomas  Drew.  Dublin;  190<i-O7.  a.sst.  to  H  Ross,  elect'l  contractor.  Winnipeg, 
.Man.;  1!)0"-0S,  dft.iman.  with  J.  C.  Royee.  consltg.  Mech  Engr  .  Toronto;  ltiOS-09, 
chief  (designing)  dftsman.,  J.  P.  Farrclly  Exca\ating  Madjne  Co..  Toronto;  l!t09-10. 
a.sst.  to  the  late  Roderick  J.  Parke,  Consltg.  Elect'l  Engr..  Toronto;  l<Jlf>-19.  office  of 
the  chief  engr..  C  N.R..  Winnipeg,  attached  to  the  arch'l  dept.  as  as.vt.  to  the  arch't. 
in  charge  of  the  preparation  of  wiring  layouts  and  specifications  for  the  electric  lighting 
of  stations  etc.,  the  design  of  mech.  coaling  plants,  etc.;  1920  to  date,  general  erigr'g. 
work  in  connection  with  power  transmission  under  J.  Roechetti.  chief  engr..  Manitoba 
Power  Comission,  Winnipeg. 

References:  G.  DeW.  Archibald.  A.  G.  Connell,  J.  Roechetti  F  H  Martin.  J.  C. 
Street,  D.  A.  Ross.  H.  C.  D.  Brierclifle. 

H ARTLE— FRANCIS  STEWART,  of  Winnipeg.  Man.  Born  at  Sheffield. 
England.  Oct.  2Sth.  1S98;  191:3-1.5  (18  mos).  ap'tice  engr..  in  England;  191.'.-18  and 
1919-20  (4  yrs)  ap'tice  machinist,  C.P.R.;  18  mos.  locomotive  dftsman  ,  C.P.R.;  1918- 
19,  (1  yr)  engine  room  artificer,  R.N.C.V.R. 

References:     J.  Lee,  G.  R.  Pratt,  J.  A.  Douglas.  H.  W.  Mel.cod,  L.  Pierard. 

HENRY — THOJIAS  H.\LIBURTON,  of  St.  Catharines.  Ont.  Bom  at  Mont- 
real. .\ug  17th.  1S92;  Edue,  B.Si..  McGill  Univ.,  1914;  1914-lB,  transporutioD 
student.  C.P.R.;  1916-19,  overseas:  1919-20.  car  service  dept.,  C.P.R  ;  1920-21.  inside 
and  outside  work.  T.  Pringlc  &  Sons  Ltd.,  Montreal  ;  From  Sept..  1921.  asst.  engr.,  J.  P. 
Porter,  Standifer   &  Porter  Bros.,  St.  C^atharines.  Ont. 

References:  G.  "M.  Wynn,  J.  S.  Costigan.  A.  C.  Brown.  H.  Holgate.  A.  H.  Milne. 

LANIEL— JOSEPH  ALBERT,  of  London.  Ont.  Born  at  Montreal,  Oct.  29th. 
1SS4;  Edue.  Ecole  Polytechnique,  1900-10:  lflOS(3  mosl.  dftsman.,  Ouimet  &  Lesage, 
Consltg  Engrs..  Montreal;  1909  (3  mos).  instr'man..  P.  W.  D.  Canada.  Three  Rivers. 
Que.;  1910-20.  asst.  engr..  P.  W'.D.  Canada.  Fort  William.  Ont.  1910-l.ï.  in  charge  of 
dredgings  &  soundings.  1915-lS.  in  charge  of  survey  for  harbour  lines.  1919-20.  in 
charge  of  constrn.  of  breakwater;  At  present,  asst.  engr.,  P.  W.D.  Canada, 
London,  Ont. 

References:  K.  M.  Cameron,  H.  B.  R.  Crsig,  A  J  Stevens.  W.  J  Forbes- Mitchell, 
A.   M.  Kirkpatrick. 

McGR.\IL — THOM.V.S  ERNEST,  of  Ottawa.  Ont.  Born  at  York,  England, 
Jan.  3rd.  1SS2;  Edue.,  Private  Tuition.  Montreal  Technical  School;  189S-1903.  ap'tice 
to  plumbing  and  heating;  1906-07.  charge  of  plumbing  &  heating.  St.  Anns  School, 
and  No.  5  fire  station.  Montreal;  1907-11.  charge  of  plumbing  the  John  Murphy  Build- 
ing., and  of  plumbing  andpart  heating  and  ventilation.  Chateau  Laurier. Ottawa;  for  the 
Garth  Co..  Montreal;  1911-21  (with  exception  of  1916-18.  when  overseas  with  Can. 
Engrs.l.  chieg  engr.  for  G.T.R.  at  Chateau  Laurier.  Ottawa:  April  1921.  to  date,  wnth 
the  C.  .A.  Dunham  Co.  (heating  service),  as  engr.,  designing  and  super\-ising  install'n. 
of  beating  &  ventilation. 

References:  J.  Murphy.  J.  A.  Ewart,  W.  H.  G.  Flay,  R.  F.  Uniacke.  J.  H.  Forbes. 


FOR  ADMLSSION 

.AUSTIN— REGINALD  DE  BRUNO,  of  Toronto.  Ont.  Born  at  Guildford. 
Surrey,  England.  .April  2nd.  1884;  1900-05.  prem,  ap'tice.  Boyne  Engine  Works.  Leeds. 
England:  190.5-07.  asst.  mech.  engr..  Geo.  Pauling  &  Co..  Ry.  Contractors.  London, 
England;  1907-09,  in  mech.  production  dept.  and  1909-13,  sales  engr-,  Canada  Foundry 
Company;  1913  to  date.  Secretary.  Turbine  Equipment  Company.  Limited.  Toronto. 
Also  acts  as  engr.  and  responsible  for  all  engr'g.  contracts  obtained  by  the  company. 

References:  R.  O.  Wynne-Roberts.  W.  Chipman,  J.  Milne,  P.  H.  Mitchell, 


MONTGOMERY— THOMAS,  of  Sarnia.  Ont  Bom  at  Plympton  Township, 
Lambton  Co..  Ont.,  Julv  .5th.  1874:  Edue,  mech.  engr'g.  course.  I.C.S.:  From  1897  to 
date  with  Imperial  Oil.  Limited;  1897-1915.  mech.supt.in  charge  of  mech.  and  engr  g. 
dept.  of  the  Sarnia  plant.  Also  charge  of  all  constrn..  In  1915  appointed  chief  engi- 
neer, and  in  addition  to  above  mentioned  duties,  in  charge  of  preparation  of  plans 
and  of  constrn.  .\lso  special  work  in  designing  of  refinery  equipment,  bldgs.,  wharfs, 
pipe  lines,  sewerage   &  waterworks  systems,  steam  and  electric  power  equipment  etc. 

References:  E.  L.  Cousins.  L.  A.  Thornton,  St.  G.  J.  Boswell,  F.  W.  Thorold.  G. 
C.  Parker,  C.  D.  Dean,  E.  D.  A.  Gray. 
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ROBINSON— WILLIAM  CECIL  EL  WOOD,  of  Coldwater.  Ont.  Born  at 
Coldwater.  Ont.,  Nov.  12th.  1891;  Educ.  Junior  matric.  190fi,  Junior  teacher,  1008; 
1900-10,  C.P.K.  constrn.  dept-.  Port  McNicoU;  1910,  rodman,  J.  S.  Metcalfe  Co., 
Port  McNicoIl;  1912.  rodman.  constrn.  dept..  19i:t,  (mtce.)  instr'man.,  C.P  R.;  1914, 
instr'man.,C.L.O.&  W.Ry.;  1915-19,  overseas.  Lieut..  R.F.A.;  Nov.  1919  to  date  with 
L.E.  &  N.  &  G.R.  Rlys..  1919.  asst.  engr.,  1920  (Jan.-May).  acting  chief  engr.,  and 
May  1920  to  date,  asst.  eDgr. 

References:  F.  H.  Midgley,  D.  Hillman.  H.  WcUwood,  G.  Rayner,  W.  E.  P.  Dunbar. 

SNELL— SIDNEY,  of  Toronto.  Ont.  Born  at  Sheffield,  England.  Jan.  24th. 
1892;  1  year  pupil  engr.,  Marshall's  Limited.  Engrs..  Gainsboro,  England;  5  years  ap'- 
ticemec'h.  engr., under  H.  A.  Ivatt.M.I.C.E..  chief  engr..  GreatNorthern  Rly., England; 
2  years  engr.  in  charge  (for  contractor)  of  new  plant  and  foundations  for  same,  Had- 
fields  Ltd..  Engrs..  Sheffield.  England;  2  years,  contractors  field  ener.  on  public  works 
in  England;  Overseas.  Officer  commanding  S9th  Field  Coy..  R.E.,  Major;  1920  (May- 
Dec),  asst  engr.  in  charge  of  valuation  dept..  G.T.R.;  6  mos.  advisory  engr.  to  J.  A. 
Grayson,  vice-pres.  and  gen.  mgr.,  Jessop  Steel  Co.|of  America;  At  present  gen.  mgr.  and 
engr.,  British  American  Fuel  &  Metals  Ltd.,  Toronto. 

References:  W.  Storrie.  N.M.  McLeod.  T.  D.  Mylrea.  J.  M.  Oxley,  R.  O.  Wynne- 
Roberts. 

TAIT— JOHN  LEMOIRREY,  of  St.  Lambert.  Que.  Born  at  Port  St.  Marty, 
Isle  of  Man.  Britain.  Feb.  28th.  1885;  Educ,  Glasgow  &  West  of  Scotland  Technical 
College;  1900-05,  ap'tived  to  mech.  engr'g.  and  1905-11.  in  struct'l  drawing  office. 
Sir  Wn.  Arrol  &  Co.  Ltd..  Glasgow;  1911-14.  dfting  office.  Maritime  Bridge  Co.  Ltd., 
New  Glasgow.  N.S.;  1914-19.  dfting  &  design,  bridge  dept.,  C.  N.R.;  1919-21,  charge 
of  struct'l  steel  design,  reinforced  concrete  designjand  constrn.  specifications.  Lockwood 
Greene  &  Co.  of  Canada  Ltd;  At  present  Consltg.  engr. 

References:  W.  A.  Duff,  C.  B.  Brown,  H.  G.  Hunter,  H.  W.  Fairlie.  M.  J.  Murphy, 
E.  G.  Home. 

TRAINER— DAVIP.  of  Calgary.  Alta..  Born  at  Thurlow,  Penna.,  U.S.A.. 
March  6th,  1871;  Educ,  Special  science  course  completed  1892.  Univ.  of  Mich.;  1S93- 
98,  building  various  cotton  mills  in  South  Carolina  and  Alabama;  1898-1900,  had 
charge  of  Carnegie  Steel  Co.'s  New  York  City  large  building  structural  steel  dept.; 
1900-03.  chief  purchasing  agent.  International  Nickle  Co.;1903-05,  près,  and  gen.  mgr., 
Alma  Portland  Cement  Co..  Wellston.  Ohio:  1905-OR.  subcontractor  on  12  miles 
(mountain  section),  double  tracking  Louisville  &  Nashville  Rly.,  tunnel  work,  fills, 
cuts,  retaining  walls,  bridges,  culverts,  etc.;  1907-09.  près,  and  gen.  mgr..  Western 
Steel  &  Iron  Co..  Winnipeg;  1909  to  date,  (with  exception  of  time  in  France  with  Can. 
Engr.».)  building  contracting  business  in  Calgary.  At  present  contracting  for  modern 
buildings  and  especially  reinforced  concrete  work  of  all  kinds. 

References:  F.  E.  Emerv,  F.  Lee,  J.  R.  Cosgrove,  D.  J.  Carter,  C  Ewart.  C.  K. 
Brown.  W.  G.  Swan.  F.  K.  Beach,  V.  A.  Newhall.  J.  L.  Doupe. 

FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO  THAT 
OF  MEMBER 

JANES—PERCY  OSCAR  GORDON,  of  Toronto,  Ont.  Born  at  Bury.  Lan- 
cashire. England,  Jan.31st.  ISS5;  Educ.  1899-1906,  7  years  sp'ticeship  to  mech.  engr'g.. 
and  studying  at  Bury  &  Salford  Technical  Institutes.  6  year  course  at  Manchester 
School  of  Technology;  1908-09.  dftsman  and  engr.  on  steam  engines.  Gallaways  Ltd., 
Manchester;  1909-11,  chief  dftsman.  on  steam  turbines,  with  Daniel  Adamson  &  Co.; 
1911-12.  dftsmanandSmech.  engr..T.  Pringle  &  Sons,  Engrs.,  Montreal;  1912-16.  engr. 
and  specialist  for  design  and  application  of  SKF  Reatty's  for  Canada,  with  Canadian 
Fairbanks- Mon-^e  Co.  Ltd..  (sole  Agents);  1916  to  date,  vice-pres.,  gen.  mgr.,  and  chief 
engr,  for  Canadian  SKF  Company  Ltd.,  Toronto  and  Montreal. 

References:  J.  S.  Costigan,  E.  A.  Jacobson,  I.  H.  Nevitt,  C.  B.  Hamilton,  Jr.. 
W.  Chipman,  F.  S.  Keith. 

WHITTAKER— DAVID,  of  Edmonton.  Alta.  Born  at  St.  Helen's.  Lancashire, 
England;  Sept.  23rd.  1884;  Educ.  Liverpool  Univ.;  1909-10.  transitman  &  reconnaiss- 
ance engr..  Alberta  &  Great  Waterwavs;  1910  (May-Nov.).  C.N.R.  offine;  1910-13,  res. 
engr.,  Kootenay  &  Alberta  Ry.;  1913  (May-Nov.)  res.  engr.,  C.P.R.;  1914  (Mar.- 
Aug.),  res.  engr..  Greater  Winnipeg  Waterways;  1915-19.  overseas.  Lieut.  R.E.;  1919 
(July-Aug.).  transitman  on  location.  C.P.R.;  Sept.  1919  to  date,  asst.  hyd.  engr.,  re- 
clamation .service,  dept.  of  the  interior.  Edmonton,  Alta. 

References-  J.  S.  Tempest.  G  F.  Richan,  F.  M.  Steel,  J.  G.  Reid,  C.  Flint,  H.  B. 
Sims,  P.  J.  Jennings,  A.  E.  Sharpe. 

FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 

ANGELÎ.— HENRY  GERALD,  of  Bassano.  Alta.  Born  at  Guildford,  Surrey. 
England.  Oct.  27th,  1SS5;  Educ.  Senior  Cambridge  Cert..  1901.  Admitted  by  exam,  to 
Surveyer's  Institute.  London.  England.  1904;  1903-06,  articled  pupil  with  S.  J.  New- 
man. F.R.L.  B. A. .Borough  Engr..  Poole.  Dorset.,  England;  surveyor  with  Messrs. 
Homsteads  Ltd..  London.  England;  1906-09.  chief  asst.  engr.  to  J.  Chappie.  Chile,  on 
topos'l  surveys,  irrig.  and  marine  surveys  in  Chile  and  Argentine;  1910  to  date  with 
C.P.R.  in  the  following  capacities: —  1910,  dftsman.,  mtce.  and  operation, Montreal. 
1910-11.  asst.  engr.  D.N.R.,  eastern  section  irrig,  project,  in  charge  of  parties  on  topog'l 
surveys  and  constrn.,  office  engr.  on  above  project  during  constrn..  1917  to  date, canal 
supt.  in  charge  of  the  Bassano  division  of  the  above  project. 

References;  A.  S.  Dawson,  H.  B.  Muckleston,  P.  J.  Jennings,  S.  G.  Porter,  C.  M. 
Arnold.    M.   H.    Marshall,   R.  S.   Stockton. 

BARNES— CHILES  MANLY,  of  Buffalo.  N.Y.,  U.S.A.  Born  at  Rotilevard. 
Virginia,  Aug.  26th.  1888;  Educ.  3  years  W.  &  M.  College.  Williamsburg,  Va  4  mos. 
special  course.  Iowa  State  College;  1907  (May-Nov.),  tracing  detaining,  Virginia 
Bridge  &  Iron  Co.,  Roanoke.  Va.;  1909-12.  detaining  with  the  above  company  and 
Roanoke  Bridac  Co..  and  Omaha  Struct'l  Steel  Works;  1912-13. detailUng  and  checking. 
American  Bridge  Co..  Gary.  Indiana;  1913-17,  detailUng  &  checking.  Eastern  Canada 
Steel  &  Iron  Works  Limited.  Quebec.  Que..;  1917-20,  detaining,  checking  and  design- 
ing, Newport  News  Shipbldg.  &  Dry  Dock  Co..  Newport  News.  Va.;  At  present, 
checker   with   Lackawanna   Bridge  Co..   Buffalo.    NY. 

References:  F.  T.  Cole,  A.  B.  Normandin,  O.V.  Johnson,  I.  E.  Vallée,  E.  S.  T. 
Lavigne. 


BERRY— BYRON  CONRADE.  of  Toronto,  Ont.  Born  at  Toronto.  July  26th, 
1888;  Educ.  1900-08.  S.P.S..  Univ.  of  Toronto;  1907  (summer),  rodman.  C.N.R.; 
1908,  dftsman.,  and  designer,  Standard  Ideal  Co.,  Port  Hope:  1909  to  date  (with  excep- 
tion of  1915-19  when  overseas,  with  Artillerv  and  Can.  Engrs.  Lieut.),  with  dept.  of 
works.  City  of  Toronto,  as  foUow.s: — 1909,  rodman.  roadway  section,  1910-11,  dftsman, 
instr'man  and  inspr.,  main  drainage  section,  1911-12,  res.  engr.,  i/c  constrn.,  3  sections 
high  level  interceptor,  main  drainage  section.  1912-1.';,  and  1919  to  date,  res.  engr., 
sewer   section. 

References:  G.  G.  Powell.  G.  Phelps,  W.  P.  Near,  W.  R.  Worthington,  I.  H.  Nevitt, 
E.  R.  Gray.  G.  R.  Jack,  R.  E.  W.  Hagarty. 

BRIDGES— FITZ  JAMES,  of  London,  Ont.  Born  at  Wind.sor,  Ont-,  July  20th. 
1.8S7;  Educ,  1907-08,  1st  year  engr'g.  dept.,  Univ.  of  Mich.;  1905-07,  patent  office 
dftsman  and  mech.  research  work,  for  typograph  work,  office  John  Sale,  Patent  Attor- 
ney, W^indsor,  Ont.;  1909-12,  drawing,  estimating,  designing,  various  reinforced  con- 
crete structures,  head  office.  Trussed  Concrete  Steel  Co-,  Detroit  ;  1912  to  date,  in  dis- 
trict engr's  office,  D.P.W.of  Canada.  Windsor  &  London,  plotting  surveys,  estimating 
harbour  works,  supervising  work  under  contract,  inspecting  work.  etc..  throughout  dis- 
trict of  western  Ontario.  Present  position,  junior  engr.,  district  engr's.  office  London 
di.strict,  D.P.W.  of  Canada. 

References:  H.  B  R.  Craig,  W.  J.  Forbes-Mitchell.  A.  J.  Stevens,  H.  J.  Lamb, 
M.  E.  Brian,  J.  E.  Porter.  J.  J.  Newman. 

JOHN— BROOKE  MOLESWORTH  PARNELL.  Lord  Congleton.  of  Montreal. 
Born  at  Clomnel,  Tipperary,  Ireland;  May  16th,  1892;  Educ,  B.Sc,  McGill  Univ., 
1921.  4  years  Royal  Naval  College.  England.  Qualified  Gunnery  Lieut.,  Royal  Navy; 
3  years  midshipman,  1  year  Sub  Lieut,  aud  6  years  Lieut..  Royal  Navy. 

References:  J.  B.  Porter,  C.  M.  McKergow,  A.  R.  Roberts,  J.  C.  Kemp,  H.  H. 

Vaughan. 

DESLAURIERS— LOUIS  WILFRID.,  of  Montreal,  Que.  Born  at  Montreal. 
Feb.  13tfa.  1886;  Grad.  Civil  engr..  I.C.S,  Member  A.R.E.A.;  1902-08,  dftsman  &  tran- 
sitman, with  J.  P.  Casgrain.  L.S.  and  CE.;  1908-12,  checker  of  estimates  &  plana, 
N.T.C.Ry.;  1912-18,  designer  &  checker,  frogs,  switches  and  track  materials,  and 
1918  to  date,  asst,  engr.  in  charge  of  designing,  frogs,  switches  and  track  materials, 
C.P.R. 

References:  J.  M.  R.  Fairbairn,  J.  W.  Orxock,  J.  E.  Armstrong,  P.  B.  Motley. 
A.  C.  Mackenzie. 

FAWCETT— SYDNEY  DAWSON,  of  Ottawa,  Ont.  Born  at  Ottawa,  Oct. 
29th.  1882;  Educ,  1  year  McGill  Univ.  D.L.S.;  1903-06.  rodman,  leveller  &  instr'- 
man. 1907,  res.  engr.,  G.T.P.Ry.;  190S-10.  serving  articles  on  Dom.  Land  Surveys; 
1911-12.  Dom.  Land  Surveyor  under  G.  H.  Blanchet;  1913-21,  on  various  surveys  and 
land  classification  parties  in  Western  &  Northern  Canada;  At  present  engaged  by  the 
topographical  surveys  branch,  Ottawa,  on  land  classification  in  the  Beaver  Hills  Forest 
Survey,  Saskatchewan. 

References:  B.  Ripley,  M.  A. Burbank.G.  H.Herriot,  G.H.  Blanchet,  D.  O.  Wing, 
C.  Rinfret,  G.  C.  Cowper,  W.  H.  Tobey. 

FRASER— CHRISTOPHER  EDWIN,  of  Toronto.  Ont-  Born  at  Brock^-ille, 
Ont.  June  7th.  1894;  Educ,  B.Sc.  Queen's  Univ.,  1916;  1911  (June-Dec).  19^3  (May- 
Sept.)  and  1914  lApril-Aug),  rodman.  ballast  checker  etc.,  NT.C-Rly.;  1915  (summer), 
asst.  to  city  engr.,  Bro^kWlle,  Ont.;  1916-19,  oversea-^.  Lieut. — and  Acting  Capt.Can. 
Engrs.;  1919-20.  chief  asst.  en^r..  Highway  Dept.,  United  Counties  of  Stormont, 
Dundas  &  Glengary,  Cornwall,  Ont.;  1920  (July-Nov.).  with  Warren  Paving  Co., 
as  foreman  and  later  as  engr.  for  tow^n  as  Brockville.  laj-ing  asphalt  pavement  (Bit- 
ulithic);  May  192Î  to  date,  with  James,  Proctor  &  Redfern  Ltd.,  Consltg.  Engre., 
Toro;ito,  as  res.  engr.  on  pa^Tng  and  sewer  constrn. 

References:  E.  A.  James,  G.  H.  Bryson,  J.  G.  Cameron,  H.  B.  Stuart,  W.  P.  Wilgar, 
T.  S.  Scott,  K.  Weatberbe. 

GRIESBACH— WALTER,  of  Montreal,  Que.  Born  at  Collingwood.  Ont.  Aug. 
23rd.  1891;  Educ,  B.Sc.  Queen's  Univ.,  1912;  1910  (summer),  rodman  on  O.L.S.  under 
C.  H.  Fulierton;  1911  (summer),  asst.  topog'r.  on  geol.  survey  work  on  Vanrouver 
Island;  1912-18.  asst.  engr..  Public  Works  of  Canada.  Windsor,  Ont.;  1918  to  date, 
office  engr.,  The  Foundation  Company  Limited,  Montreal. 

References:  H.  J.  Lamb.  H.  B.  R.  Craig,  A.  J.  Stevens,  R.  E.  Chadwick,  C.  W. 
Allen,  L.  C.  Jacobs. 

JENKINS— GEORGE  AUBREY,  of  Portland,  Oregon.  U.S.A.  Born  at  Orwell, 
P.E.I.,  Dec  2nd.  1886;  Educ.  B.Sc.  Queen's  Univ.,  1909;  1909  (May-Aug.).  asst. 
engr.,  engr'g.  dept..  Edmonton.  Alta.:  1909-10,  instr'man  on  location,  1910,  res.  engr. 
on  constrn..  C.N.R.  in  Alta.;  1911-12,  gen.  constrn.  foreman  on  street  rly.  &  pavement 
c-onstrn.  in  city  of  Calgary:  1912  to  date,  with  Warren  Bros.  Company  (Engineering) 
Laboratory  as'foUows:  1912-13.  district  representative  on  control  of  street  &  highway 
constrn.  work  in  states  of  Alabama,  Mississippi.  Georgia,  North  Carolina.  Kentucky 
and  Tenn.;  1913-19,  same  capacity  in  district  comprising  six  other  states  and  Sask.. 
Alta  and  B.C.,  Canada,  and  1919  to  date,  supt.  in  North  West  States  and  Western 
Canada  where  such  work  active. 

References:  W.  M.  Macphail,  C.  Brakenridge,  J.  N.  Anderson,  W.  E.  Jenkins, 
A.   W.    Haddow,. 

KISEMLE— SAMUEL  RALPH,  of  Chatham.  Ont.  Born  at  McConnelsville. 
Ohio,  Sept.  25th.  1887;  1905-08.  instr'man.,  etc..  Mackenzie  Mann  &  Co..  Parr>-  Sound- 
Sudbury;  1908-10,  topog'r  &  levelman.  Sudbury-Port  Arthur;  1910-16,  charge  of 
location  party,  various  surveys  in  Ontario  and  Quebec.  MacKenzie  Mann  &  Co.;  1916- 
20,  chief  engr..  Caribbean  Coal  Co..  geol.  and  rly.  surveys  and  management  constrn., 
Venezuela;  August  1920  to  date,  chief  engr.,  Chatham,  Wallaceburg  &  Lake  Erie  Rly. 

References-  H.  K.  W^icksteed,  A.  F.  Stewart,  S.  H.  Sykes.  E.  T.  Wilkic,  H.  T. 
Hazen,  F.  F.  Clarke. 
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SnAW-rnARMR  HEnrOnn.  of  InMiuoli  FnlU.  Ont  nom  nt  Prrnliroki*. 
Ont  ,  Oil  l-lth.  IKN7.  11)11.  (iriiii^.  Hiirttnirtnti  Httrl  (  »  ;  M)12-ia.  in  clmriin  o(  iniitru- 
mrnt  work  nml  tnrni-cdoM.  Oiitnrtii  I'iiimt  (Nmipuiiv  ThiimM,  (lut  ;  1lt|.'M7.  (Iflmimn 
on  (ImiRn  tuiilili'itiil,  plttiiK  ïnr  Wrlhunl  Ship  Ciimil.  Si  CiitlmrinMi,  Ont  ;  1017.  with 
.1.  I,,  Wolirr.  fxprrinirntitiu  "ilh  iriiifori*-*!  riwirrrti';  1UIH-2I,  rhii-l  ilftnninn  .  Ki<ir<lon 
Comjmiiv  l.intilrtl.  Hiiwkt-nliurv,  Ont  ;  Sinrp  Sept.  lUlîl,  in  rhnme  o(  tlftini  uMIrit, 
Ahitibi  l'owrr   A   Paper  Co.,   fruqiioln  Fitllu,  Ont. 

UofKronrcs:  K.  S.  Kctirh,  C.  H  Thornc.  J.  h.  Wrllrr.  W.  H.  flullivan.  J.  P.  Princlc. 
F.  1-:.  8tcrnii. 

SHKNSTONK-OSnORNK  HAnTU?».  of  Tomntn,  Ont  Horn  nt  nmnIfoH. 
Ont..  Mnv  M»lh.  l.'i.S?;  Kihir  .  MS,  Mntn  Irmt  of  l'rrlitw.loRV.  1011.  lOll-l/i.  Vnnpou- 
vpr  A  DiRtricln  Joint  Scwrrftao  A  Drruniiito  Hoiini-  lOII-I.'l,  iriNtr'nmn  A  tlfUinan., 
101.1-U,  rhicf  (IftMniiin  mill  ilcniRnfT,  lOII-iri,  rrn.  mur  ;  lOI.'itodud»  fwith  rxroptinnof 
1017-10  when  ovpn«riif<  I'ml  Lt  ,  UAKÏ,  with  Nïnsiry  Ilnrrin  Comnnny.Toronto- 
1015-17,  drwinniT,  dflfmnn,  A  shop  rxpcutivr.  1010-20.  oiuit.  to  Bupt.  of  Toronto  fact- 
ory, And  at  présent  ntipt.  of  Weston  Works. 

Kcfewicw:  A.  D.  Grcer.  R.  8.  l.ctt.  W,S.  I^a.A.C.  DttUell.  R. O.  Wynne-Robert*. 

FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 

HENNET— WII.MAM  HERHERT.  of  Kmora.  Ont.  Rorn  at  New  Glnivow. 
Que.  Auk.  25th.  ISOI;  Educ.  B.Sc  (C.E.>.  Quecn'n  Vniv..  Sent.  1919;  1014.  CPU. 
AnRiifl  Shop?»:  101t>,  .lohn  lîertrnm  A  Son»,  Dundn^:  1017.  inetr  man.,  La  Loutre  Dam. 
Quel>ee;  1'.117-10,  oveiTenn,  R  F.C  :  1010,  in!«tr'ntnn  Er.'uwr  Hraro  A  Co.,  Montreal; 
1920,  aast.  rnar,.  J,  A  White  End.  Corpn.:  1021,  dftinR.  G  T.U.;  At  prewent  rea.  cngr., 
Baclcua  Brooka  Co.  -  Kenora  Power  Development  -  Kenorii.  Ont. 

Rcfereneca:  T.  S.  Scott,  K.  R.  McLennan.  C.  M.  McKergow,  E.  Brown,  J.  B. 
Porter. 

BOAST— CHESTER  WIXFIELD.  of  Richmond.  Que.  Born  at  Richmond, 
Dec.  25th,  1803;  Edur..  R.Sr.  (C.E.I,  McGill  Tniv..  1017;  1017-18,  asst.  en^T-,  St. 
Maurine  Constrn  Co.;  lOlS  (Mar.-Sfpt.K  enRr'p-  dftsinan.  for  the  U.S. Govt,  on  con- 
strn.  of  chemical  plant  in  VirRinin;  lOlS-20.  otrurt'l  dftsman  A  desipner.  Ford.  Bacon 
A  Davis  of  New  York;  Aur  1920-Fpb.  1021,  with  Lockwood  Greene  k  Company  of 
Canada.  2  nios.  struct'!  dcsiRnpr,  2  mos.  nsst.  to  ros  enRr.,  and  2  mos.  res.  engr.;  1921 
(Feb. -July),  desianer.  Canadian  Mead  Morrison  Co.  on  coal  handling  towers  A  cable 
way  for  Imperial  Oil  Co.  at  Sarnia;  Not  cmployod  at  present. 
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FERHIER-Ar  ^ 

May  2>\lh,  iH'M.  i;.i 

rtr     C  V  R  ;  I'tjl  I  • 

T    Frlngle  A  Hum  I  t-l  ,  1  hf/n,  ,  .m.j 

office;  Not  employcJ  at  prnsnnt. 

Rrferencni:  IL  M    MacKay,  E.  Drown,  C.  M.  McKergow,  J.  H.  Cosligan.  G    M. 
Wynn,  M.  H.  llelhronnrr. 

GAI"!  HIER— PAl'L  GIM-I'-H.  of  Montreal,  '  -h 

sut.    lOfKI;    l-:<lijr  .    li  Sr     M.<;ill    Ir.iv,    1021.    10 1  ,.« 

Htreanm  Coinniiwiorii;  1020  'ntitutiirri,  in  chnrge  r>(  ■  ,<  |( 

nil  dnrn  for  Uiordon  Co  ;  1021  (summer),  4H  monllui  ;u»t,  tium  on  ujijM^.ttod  «nd 
eMiiniiiteM  rniuN  und  hrt'lRea  for  colonisation  oept.  Quebec  Govt.;  At  preaent,  demon- 
atrator.  McGill  IJoivoraity. 

Rpfercncca:  H.  M.  MacKay,  E.  Brown,  R.  DeL.  French,  J.  Duchaatel.  A.  O. 
Barrette.  - 

LOY— JOHN  AUSTIN,  of  Ottawa.  Ont.     Born  at  Valleyfield.  Q»ie  .  May  12th, 
IRO-t;  Educ  .  B  He.  (Civil),  McGill  Univ..  1921;  Ï020  (July-Aug.),  aiwt.  n^    engr., 
Bathurst  Lumber  Co.;  At  preaent,  inapr..  Dept.  of  Public  iiighways.  Ontario. 

Referencea:  H.  M.  MacKay.  E.  Brown,  J.  B.  Macpbail.  A.  M.  Phillip*.  H.  C. 
Kennedy.  U.   M.  Lamb. 


LUDGATE- 


Bom  at  Parry  Pound.  Ont , 


—DOUGLAS  JOHN,  of  Pakc^Iey.  Ont.  Bor 
Nov.  13th,  1803;  Educ,  B  Sc.  (CE.).  Queen's  Univ.,  1012-13,  rodman.  C  \  R.;  1914 
(summer),  CNR,  Caprcol  to  Horncpayne:  1015  (surnrner).  in  chari[<>  of  con«trn.  of 
private  dwellinRR.  Parry  Sound;  lOlft-10.  overceaa.,  CFA.  A  K  \.F  ;  1010  ^numrner). 
Completel  course  Queen's  L'niv.;  Fall  1019.  instr'man-.  Gra^Melli  Chemical  Co..  Flower 
Stn.,  Ont.:  1920  (Jan.  A  Feb.),  dftanan..  Canadian  Des  Moines  St*^el  Co.,  Chatïiam, 
Ont;  April  1020  to  date.  re»,  engr.,  Schroeder  Milla  A  Timber  Co..  Pakesley.  Ont. 
and  mgr.  Key  Valley  Rly.  (Private  line). 

References:  T.  S.  Scott.  W.  P.  Wilgar.  D.  S.  ElU*.  C  H.  VfcDougaL  J.  B.  Harvey. 
H.    S.    VanPatter. 

MACKAY— LEON  FERNAND.  of  Montreal,  Que.  Born  at  Montreal.  Nov. 
25th,  1803;  Educ.  B.Sc  and  CE.,  Laval  University,  1015;  lOLS-lfi.  Canadian  Inspec- 
tion A  TestinR  Laboratories  Ltd.;  19ir»-17,  with  Bellefeuille  A  Trepanier,  General 
Contractora,  Three  Rivers;  1917-lS.  Imperial  Ministry  of  Munitions;  April  1919  to 
date,   di vn.    engr. ,   Quebec   Roads   Department. 


Referencea:  C.  Luscomhe.  J.  B.  D*Aelh.  R. 
Donnelly,  T.  C.  Connell.  E.  Brown. 


P.  Raynsford,  S.  C  Wolfe,  H.  H. 


References: 
Rocher. 


A.  Boyer,  G.  R.  Kendall,  A.  Fraaer.  A.  Amoa.  E.  S.  T.  La\-igne.  B. 


BUCKINGHAM— EDGAR  JABEZ,  of  Winnipeg.  Man.  Born  at  Winnipeg, 
August  17th,  1S94;  Educ,  B.Sc  (CE.),  Univ.  of  Manitoba.  1020;  1912-13  (summers). 
on  survey  parties  for  city  of  WinnipcR  Enpr'R.  Dept.;  1914  (summer),  inspr..  city  of 
Winnipeg  cngr'g.  Dept.;  1015  (summer),  dftinp..  Good  Roads  Board.  Prov.  of  Man.; 
lOlfi  (Rummer),  asst.  to  district  enpr.,  reclam.  branch,  P.W.D-,  Prov.  of  Man.;  1917, 
a.«wt.  to  dist.  engr.,  reclam.  branch;  191S,  U.A.F.;  1919  (7  mo£>.  Public  Utilities  Com- 
mission of  Man.,  valuation  of  Winnipeg  Electric  Street  Rly.;  1920,  asst.  dist.  engr., 
Good  Roads  Board  of  Manitoba;  1921,  asst.  dist.  engr..  Good  Roads  Board  of  Man. 

References:  M.  A.  Lyons,  U.  R.  Urie.  W^  P.  Brereton,  W.  M.  Scott,  D.  Smith. 
A.  L.  Cavanagh,  J.  N.  Finlayson,  R.  W^  Mofîatt. 


M. \cKENZrE— GORDON  LESLIE,  of  Saskatoon,  Sask.  Bom  at  Guelph,  Ont.. 
Feb.  22nd.  1S93;  Ednc.  B.Sc  (CE.).  Queen's  Univ..  1919;  3  seasons  on  Dom.  Land 
Sur\'ey.s  previous  to  L^niversity  course;  1918  (summer),  in  charge  of  suivpy  and  con- 
strn, work  for  Gras.'^elli  Chemical  Co.  of  Cleveland  at  their  mining  property  at  Flower 
Station,  Ont.;  2}-^  mos.  in  bridge  dept..  CP  R.,  Montreal;  6  mos.  asst.  on  D  L.S.; 
May  1920  to  date,  associated  with  J.  E.  Underwood,  Consltg.  Engr..  Saskatoon.  Work 
hasbeenmo'ïtiy  drainage  and  highway  work,  partly  as  res.  engr  and  partly  aa  consltXE. 
engr.,  acting  in  an  ad\isory  capacity  for  the  municipalities  in  Sask.  which  do  not  employ 
their  own  engineers. 

References:  J.  E.  Underwood,  R.  A.  McLellan,  A.  A.  Murphy,  K.  P.  Johnston, 
J.   B.   Harvey. 


COWAN— EDGAR  C.  of  Winnipee,  Man  Born  at  Thornhill,  Man.,  Jan.  15th. 
1S94;  Educ.  B.A.Sc  Univ.  of  Toronto.  1919;  1915-15  (summers),  on  sur\-eys;  1915-18, 
overseas.  Can.  Engrs.;  191S  (summer^,  asst.  with  Murphv  A  Underwood,  Saskatoon, 
Sask.;  1919  (summer),  asst.  on  ore  calculation.  Flin  Flon  Mine,  The  Pas,  Man.:  1919- 
20,  demonstrator  in  engr'g.,  Univ.  of  .Manitoba:  May  1920  to  date,  munie,  engr.  on 
Good   Roads  for    nunicipality  of  Springfield,   Man. 

References:  J.  N.  Finlavson,  E.  P.  Fethersfonhaugh,  R.  W.  Moffatt,  P.  Gillespie, 
M.  A.  Lyons.  W.  H.  Hunt,  J.  E.  Underwood. 

DONNELLY'— CHARLES  HIBBERT.  of  Niagara  Falls,  Ont,  Bom  at  King- 
ston, Ont..  Dec  26th.  1S93;  Educ,  B.A.  1914  B.Sc,  (Honours),  Queen's  Univ..  1919; 
1911-14  (summers),  Donnelly  Salvage  A  Wrecking  Co.,  Kingston,  Ont.;  1914-15  (sum- 
mers), asst.  to  supt..  Donnelly  Salvat^e  A  Wrecking  Co.,  Kingston;  1915-19,  overseas. 
Sgt.,  C.F.A.;  1919-20,  design  of  reinforced  concrete  bldg.,  B.  H.  Prack,  Arch't.  & 
Engr.,  Toronto,;  1920  (Apr. -Aug.).  design  of  reinforced  concrete  structures,  Trussed 
Concrete  Steel  Co.,  Toronto;  Aug.  1920  to  date,  design  of  temporarj*  structures  and 
cnstrn.  equipment.  H.E.P.C  (Chippawa-Queenston  Devel.). 

References:  T.  S.  Scott,  R.  P.  Johnson,  W.  P.  Wilgar.  L.  L.  Gisborne,  D.  S.  Ellis, 
H,  H.. Donnelly.  J.  M.  Morton. 

DOWLING— HARRY  L..  of  Toronto.  Ont.  Born  at  Bolton,  Ont..  Nov.  30th, 
1893;  Educ.  B.A.Sc.  Univ.  of  Toronto.  1910;  1913  (5  mo.s).  rodman,  Detroit.  Toledo 
A  Ironton  Rid.;  1916  (May-Dec),  asphalt  inspr..  Detroit  A  New  York;  1918-10. 
struct'l  engr.  for  .Mbert  Kain,  Arch't.,  Detroit;  1920-21,  struct'l  engr..  The  Solway 
Process  Company.  Detroit:  At  present,  struct'l  engr..  Barber,  Wynne-Roberts  &  Sey- 
mour, Toronto. 

References:  F.  Barber,  R.  O.  W^-nne-Roberts,  H.  L.  Sevmour,  W.  W.  Gunn,  J.  W. 
Smith.  E.  V.  Deverall.  J.  S.  Galletly. 


MACLEOD— DONALD  KEITH,  of  Toronto.  Ont.  Born  at  Parkhill,  Ont,. 
Jan.  4th.  1890;  Educ,  B.Sc.  McGill  Univ.  1912;  1907-lOand  1912 (summers),  shops, 
rolling  stock  dept.,  Montreal  Tramways  Company:  1911  (siimmer),  Canadian  Westing- 
house  Co.,  Hamilton,  shops;  1912-20,  engr.  of  equipmentand asst. supt.. rolling  stock, 
Montreal  Tramways  Co.;  1920-21,  mfg.  engr-,  Ohio  Brass  Co..  Barberton,  Ohio,  and 
from  Feb.  1921  to  date,  in  charge  of  install'n.  A  operation  of  Canadian  Branch  of 
above  company,  Toronto. 


References:  L.  A.  Herdt.  C  V.  Christie,  W.  F.  Graves,  A.  iL  Lindsay.  P. 
gorj*.  J.  T.  Steeves,  D.  E.  Blair. 


S.  Gre- 


STILES— RAYMOND  DONALD,  of  Pictou.  N.S.  Born  at  Pictou.  April  3Cth. 
1893;  Educ.  B.Sc  Nova  Scotia  Tech.  Coll.,  1921;  1915  (summer),  mach.  shop,  manu- 
facture and  assembly  of  rifle  sights:  191.5-16.  85th  Batt.,  CE.F.;  1916-17.  govt,  shell 
inspr.;  1918  (summer),  instr'man.  Bate  McMahon  A  Co.;  1920  (siimmer),  repair  man, 
pneumatic  tool  dept..  Eastern  Canada  Car  Co.,  New  Glasgow,  N.  S.;  At  present.. 
inspr.  for  Jackson  A  Moreland.  Boston,  Mass.,  taking  inventory  of  equipment  of 
N.S.  Tramways  A  Power  Co.,  Halifax.  N.S. 

References:  F.  R.  Faulkner.  3.  B.  Hayes,  F.  A.  Bowman,  I.  P.  MacNab.  K.  L. 

Dawson. 

WEIR— FRANCIS  EDWARD,  of  Beams%ille.  Ont.  Bom  at  Burford.  Ont.. 
March  9th.  1SS6;  Educ,  B.A.Sc  Univ.  of  Toronto..  1915;  6  mos.  instr'man.,  D.P.W. 
of  Can,  at  Windsor.  Ont.;  2-6  mos.  periods  with  C.P-R.  at  Saskatoon  A  London:  6 
mos.  at  Garson  Mine.  Mond  Nickel  A  Copper, Co.:  8  mos  contracting  with  brother  in 
Oxford  County,  in  charge  of  work  (ditching  contracts);  191(>-19,  overseas.  CF. A.  and 
R.F.A.;  IV2  years  to  date,  asst.  engr.,  Dept.  of  Public  Highways  of  Ontario,  Hamil- 
ton-Queenston  Highway. 

References:  W'.  A.  McLean,  G.  Hogarth,  C  L.  Fellowes,  H.B.R.  Craig,  P.  Gilles- 
pie. C  R.  Y^oung.  G.  C  Parker. 
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History  of  the  Montreal  Aqueduct 

Early  methods  of  supply  the  first  aqueduct;  first  and  second  enlargements 
improvements  till  appointment  of  Water  Board 

.4.  E.  Doucet,  M.E.I.C.,  Chairman,  Montreal  Water  Board. 

Paper  presented  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  October  6th,  1921. 

Introduction  The  town  authorities  provided  a  Hmited  number  of 

,     .       ,  .  ,  pubhc  pumps  for  supplying  water  to  this  district,  and  the 

Smce  1856  the  water  supply  for  the  territory  served  remainder  of  the  inhabitants  had  to  depend  for  their  water 

by  the  Municipal  Water  Works  System  has  been  taken  supplv  upon  water  from  private  wells  and  cisterns,  or  upon 

from  the  river  St.  Lawrence.    The  point  of  intake  was  ^^ater  from  the  river  and  creeks,  which  latter  water  was 

originally  about    P  2  miles  above  Lachine   Rapids  and  distributed  by  and  sold  from  carts,  much  in  the  same  way 

approximately  3  miles  below  the  outlet  of  Lake  St.  Louis  ^g  jg  our  milk  supply  at  the  present  time. 
but  later  was  moved  1  mile  further  upstream.  ^j^^  contrast  between  the  service  afforded  by  this 

Previous  to  1909  this  supply  was  brought  from  the  primitive  svstem  of  water  supply  and  that  furnished  by 

river  to  the  pumping  plants  at  Point  St.  Charles  through  the  present  "svstem  constitutes  a  striking  illustration  of  the 

an  open  canal,  generally  known  as  the  "Montreal  Aque-  advance  made  in  water  supply  engineering  during  the  past 

duct".  Since  that  date,  however,  the  Aqueduct  has  been  centun-,  with  incalculable  benefit  to  the  health  and  com- 

in  process  of  enlargement  and  the  water  supply  has  been  fort  of  the  inhabitants, 
delivered  to  the  pumps  by  means  of  a  closed  conduit 
located  in  the  north  bank  of  the  canal.  Second  System 

Before  dealing  with  the  history  of  this  Aqueduct,  in  1800  there  was  formed  the  "Company  of  Proprie- 

brief  reference  will  be  made  to  the  earlier  systems  of  supply  tors  of  the  Montreal  Water  Works,"  which  received   an 

which  it  replaced.  exclusive  franchise  for  a  term  of  50  years  and  installed  a 

gravity  system  of  supply,  the  water  being  obtained  from 

irs     ys  em  ^  pond  fed  by  a  spring,  situated  near  Cote-des-Neiges  and 

At  the  beginning  of  the  last  century,  Montreal  was  a  conveyed  through  wooden  pipes  to  cisterns,  located  at  the 

town  of  about  9000  inhabitants,  most  of  whom  resided  corner  of  Guy  and  Dorchester  Streets,  and  also  on  Notre- 

within  the  limits  of  the  old  fortifications,  that  is  within  Dame  near  Dalhousie  Square. 

an  area  bounded  by  McGill  Street,  Fortification  Lane,  This  undertaking,  however,  was  not  a  success,  owing 

Berri  Street  and  the  river  St.  Lawrence.  to  the  unreliability  of  the  source  of  supply  and  to  frequent 
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breaks  in  the  wooden  pipe  lines.  In  1819,  this  system, 
together  with  the  unexpired  franchise,  was  brought  out 
by  a  new  company. 

Third  System 

The  new  company  abandoned  the  spring  at  Cote-des- 
Neiges,  and  instituted  a  supply  taken  from  the  St.  Law- 
rence river  opposite  the  town  and  pumped  to  wooden 
cisterns,  located  on  Notre  Dame  Street. 

The  wooden  pipes  were  replaced  by  4  inch  iron  pipes, 
which  soon  proved  to  be  of  inadequate  capacity.  Other 
difficulties  also  developed  in  the  system,  and  the  plant 
was  taken  over  by  another  company  which  laid  larger 
mains  and  installed  a  more  powerful  system  pimiping 
engine. 

By  1843  the  system  included  14  miles  of  pipe  Une, 
and  two  pumping  engines,  with  a  total  capacity  of  about 
93,000  gallons,  were  in  operation. 

At  about  this  time  the  advisability  of  providing  a 
municipal  water  works  system  began  to  be  discussed  and 
led  to  the  purchase  of  the  private  plant  by  the  City  in 
1845  for  the  sum  of  50,000  pounds  Sterling. 

Municipal  Water  Works. 

Shortly  after  the  water  works  came  under  civic  con- 
trol, the  suggestion  was  made  that  water  from  the  river 
St.  Lawrence  could  be  pumped  to  a  reservoir  on  the 
mountain,  by  means  of  water  power  derived  from  the 
Lachine  Canal,  but  the  idea  was  considered  impraciicable. 

By  1859,  however,  the  City  had  made  several  import- 
ant improvements  to  the  old  system,  including  exten- 
sions to  pipe  lines  and  the  construction  of  a  3,000,000 
gallon  reservoir  on  what  is  now  St.  Louis  Square,  at  an 
elevation  of  130  feet  above  the  river. 

The  great  fire  of  1852  destroyed  much  of  the  water 
works  system,  and  was  followed  by  the  engagement  of 
Thos.  C.  Keefer  to  study  the  situation  and  prepare  the 
plans  for  a  new  system  of  water  supply. 

The  scheme  recommended  by  Mr.  Keefer  and  sub- 
sequently adopted,  provided  for  the  construction  of  a 
Canal  or  Aqueduct  from  the  St.  Lawrence  River  to  Point 
St.  Charles  for  the  dual  purpose  of  water  supply  and  deve- 
lopment of  hydraulic  power  to  operate  the  pimips. 

Original  Aqueduct. 

The  original  aqueduct  consisted  of  an  open  canal 
which  started  from  the  north  shore  of  the  river  about  1 V2 
miles  above  the  Lachine  Rapids  and  terminated  at  a 
structure  called  the  wheel  house,  situated  at  the  foot  of 
Atwater  Avenue. 

The  canal,  40  feet  wide  at  the  water  line,  8  feet  deep, 
and  m  miles  long,  delivered  water  to  the  wheel  house  in 
which  were  two  breast  wheels  operating  a  set  of  6  pumps 
with  a  total  capacity  of  4,000,000  gallons  per  day. 

The  water  supply  was  pumped  to  a  reservoir  located 
at  the  site  of  the  present  McTavish  Reservoir  through  a 
24  inch  diameter  force  main. 

It  is  recorded  that  the  canal  furnished  more  than 
sufficient  power  to  develop  300  horse  power,  and  to  raise 
5  million  Imperial  gallons  of  water,  200  feet  above  the 
level  of  the  harbour  thus  providing  a  supply  of  40  Imperial 
gallons  per  capita  per  diem. 


The  aqueduct,  for  a  considerable  portion  of  its  length, 
followed  the  depression  formed  by  two  small  streams  and 
their  branches,  crossing  them  at  intervals  and  therefore 
interfering  with  the  natural  drainage  courses. 

The  provision  made  to  take  care  of  this  drainage 
consisted  of  longitudinal  ditches  on  each  side  of  the  canal 
and  several  culvert  crossings  to  convey  the  water  from  the 
north  to  the  south  ditch,  from  whence  all  drainage  entered 
the  original  water  courses  and  flowed  to  the  river  by 
gravity. 

To  provide  suitable  means  of  crossing  the  Aqueduct, 
substantial  masonry  bridges  were  built  at  main  roads  and, 
as  traffic  along  the  banks  of  the  canal  was  not  permitted, 
light  farm  bridges  were  built  opposite  each  of  the  proper- 
ties divided  by  the  canal. 

The  only  one  of  these  bridges  now  in  existence  is  the 
masonry  structure  which  carries  the  Lasalle  Road  over  the 
original  entrance  to  the  canal,  about  one-half  mile  below 
the  Lasalle  Bridge. 

Although  the  new  system  had  been  well  constructed 
and  was  capable,  under  favourable  conditions,  of  supply- 
ing approximately  twice  the  quantity  of  water  then  required 
serious  difficulties  soon  arose  in  operating  the  canal  under 
winter  conditions. 

The  new  system  was  put  in  service  during  1856,  but 
on  account  of  the  blocking  up  of  ice  in  the  canal  (or 
headrace),  the  formation  of  frazil,  and  due  to  high  water 
in  the  little  River  St.  Pierre  below  the  wheel  house,  the 
water  supply  was  often  more  or  less  restricted,  and 
occasionally  interrupted  altogether,  during  the  winter 
season  when  this  adverse  conditions  obtained. 

To  relieve  this  power  shortage,  the  channel  of  the 
little  River  St.  Pierre  was  deepened  in  1857  and  1858,  but 
not  sufficiently  to  reduce  the  back  water  conditions  mater- 
ially. In  the  winter  of  1863  a  tail  race  was  excavated 
from  the  Wheel  House  to  the  St.  Lawrence  River  which 
greatly  improved  the  situation  but  by  no  means  relieved 
the  shortage  of  hydraulic  power  needed  for  pumping 
purposes. 

Owing  to  the  growth  in  population  and  consequent 
increase  in  the  demand  for  water,  and  on  account  of  the 
formation  of  the  ice  blocks  at  the  entrance  to  the  canal, 
the  supply  of  water  became  so  uncertain  in  1862  and  1863, 
that  the  ancient  custom  of  distributing  water  in  punch- 
eons was  revived. 

By  1866  the  situation  had  become  critical,  and  the 
authorities  concluded  that  the  only  feasable  remedy  for 
such  water  famines  would  be  to  supplement  the  hydrauli- 
cally  operated  pumps  by  steam  ptunps,  and  in  1868  the 
first  steam  driven  pumping  unit  was  installed  in  a  new 
building  adjacent  to  the  Wheel  House. 

Additional  steam  pimips  were  added  as  required  to 
meet  the  ever  increasing  demand  for  water,  and  in  course 
of  years  the  plant  virtually  became  a  steam  operated  station 
supplemented  by  hydraulic  piamping  units. 

Projects  For  An  Improved  Water  Supply 

About  1870  the  situation  was  again  critical,  and  sever- 
al different  projects  for  securing  a  reliable  and  adéquat 
supply  of  water  for  the  City  were  proposed  and  studied  by 
various  engineers. 
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AmoiiR  the  schemes  considered  at  that  time  were  the 
followiiiK: 

1.  The  securing  ot  addilioiuil  power  by  means  of  an 
hydraulic  development  at  tlic  Lachine  Rapids. 

2.  The  installation  of  a  Rravity  system  of  water  sup- 
ply from  the  Laurentian  mountains. 

3.  The  construction  of  a  covered  aqueduct,  parallel 
to  the  cxistinjT  canal. 

4.— The  construction  of  cribs,  along  the  river  for  a 
distance  of  aliout  two  miles  above  the  entrance  to  the  ex- 
isting; canal,  in  order  to  secure  3  feet  additional  depth  of 
water  in  the  canal,  with  increase  in  capacity. 

The  scheme  finally  adopted  was  that  proposed  by 
Superintendent  Ixmis  Lesage,  and  provided  for  the  con- 
stniction  of  a  new  entrance  to  the  canal,  from  a  point  about 
3,000  feet  upstream  from  the  old  entrance,  and  in  the  en- 
lariiement  of  the  oritdnal  canal,  throughout  its  entire 
length,  to  an  average  width  of  100  feet  and  a  depth  of  14 
feet.  Tlie  enlarged  aqueduct  was  to  provide  sufficient 
hydraulic  power  for  a  water  supply  of  30  million  Imperial 
gallons    per    day. 

Construction  of  New  Entrance 

Work  on  this  project  was  started  in  1877,  but  after 
the  new  entrance  had  been  built  and  the  upper  section  of 
the  enlarged  canal  had  been  completed  from  this  point 
eastward  to  a  junction  with  the  original  canal  near  station 
220,  operations  were  discontinued  and  the  central  and 
lower  sections  of  the  original  aqueduct  not  disturbed. 

This  new  upper  section  was  78  feet  wide  at  the  bottom, 
130  feet  wide  at  the  normal  water  line,  and  14  feet  deep.  The 
sides  were  excavated  at  a  2-1  slope  and  protected  at  the 
water  line  by  a  continuous  layer  of  rip  rap,  as  is  customary 
in  canal  work. 

The  change  in  the  location  of  the  point  of  intake, 
together  with  the  construction  of  the  upper  section,  re- 
sulted in  a  distinct  improvement  in  the  water  supply  situa- 
tion, but  even  this  was  not  of  long  duration.  As  the  years 
went  on,  the  ever  increasing  rate  of  consumption  made  it 
necessary  to  enlarge  the  steam  pumping  plant  and  led  to 
the  discussion  and  study  of  various  other  means  for  in- 
creasing the  quantity  and  improving  the  quality  of  water 
supply. 

Project  of  1905 

The  troubles  in  regard  to  the  water  supply  led  Chief 
Engineer  Geo.  Janin,  early  in  1904,  to  outline  a  plan  for 
the  remodelling  of  the  entire  Aqueduct  system,  and  on 
November  22-1905,  he  recommended  a  scheme  now  gen- 
erally known  as  the  "First  Enlargement  of  the  Aqueduct." 

First  Enlargement  of  Aqueduct 

The  essential  features  of  this  scheme  may  be  stated 
as  follows: — 

1. — The  enlargement  of  the  middle  and  lower  sec- 
tions of  the  original  canal  to  the  dimensions  of  the  upper 
section  built  in  1878,  together  with  the  deepening  of  that 
section,  so  as  "to  furnish  a  maximum  of  5,000  horse  power 
and  to  assure  at  all  times  of  low  water  and  ice 
conditions  the  2,000  effective  horse  power  needed  to 
pimip  50  million  gallons  per  day". 


2. — The  remodelling  and  increase  of  hydraulic  power 
and  pumi)ing  equipment  to  a  capacity  of  50  million  gal- 
lons per  (lay. 

3.  The  enlargement  of  the  tail  race,  below  the  wheel 
house,  to  the  capacity  necessary  to  discharge  the  water 
from  the  enlarged  canal  or  headrace. 

4.  The  construction  of  the  reinforced  concrete  con- 
duit along  the  north  side  of  the  canal,  from  the  pumping 
station  to  the  St.  Lawrence  River,  just  abfjve  the  entrance 
to  the  aqueduct;  also  the  provision  of  the  two  intakes 
from  this  conduit,  one  located  near  the  shore,  the  other  in 
the  main  channel  of  the  river,  some  1,200  feet  from  the 
shore. 

This  primary  object  of  this  conduit  was  to  convey  the 
water  supiîly  from  the  St.  Lawrence  to  the  pumping  stat- 
ion during  the  perirxl  when  the  canal  would  be  out  of  ser- 
vice for  enlargement,  but  it  also  served  to  eliminate  oppor- 
tunities for  the  pollution  of  the  water  supply  en  route  to 
the  pumps. 

The  purpose  of  the  outer  or  river  intake  was  to  secure 
St.  Lawrence  River  water  unmixed  with  shore  water  and 
water  from  the  Ottawa  River,  with  consequent  improve- 
ment in  the  quality  of  the  supply. 

Lateral  Conduit 

After  considerable  discussion,  it  was  decided  in  1907 
to  proceed  with  the  project,  substantially  as  outlined 
above,  and  a  contract  for  the  construction  of  the  new 
supply  conduit  was  awarded  that  fall  and  completed 
two  years  later. 

Decision  as  to  the  construction  of  the  river  intake 
was  deferred  until  1910,  and  it  was  not  until  the  Fall  of 
1913  that  this  portion  of  the  conduit  supply  system  was 
ready  for  operation. 

Contract  No.  1. 

In  the  simimer  of  1910  Contract  No.  1  for  the  enlarg- 
ement of  the  canal  wasawarded  to  Quinlan  and  Robertson 
Ltd.  This  contract  included  the  construction  of  the  tem- 
porary dam  at  the  entrance,  the  unwatering  of  the  entire 
canal,  the  deepening  of  the  upper  section,  and  the  widen- 
ing and  deepening  of  the  original  canal  from  the  lower 
end  of  that  section  (near  Sta.  220)  to  the  Wheel  House; 
but  it  did  not  include  the  enlargement  of  the  tail  race,  the 
reconstruction  and  extension  of  the  hydraulic  pumping 
ement,  or  certain  other  essential  parts  of  the  project,  all 
of  which  were  to  be  carried  out  under  other  and  subse- 
quent contracts 

The  enlarged  canal  was  to  have  had  a  wddth  of  60  feet 
at  the  bottom,  123.5  feet  at  the  flow  line  and  a  depth  of  17 
feet.  The  sides  were  to  be  excavated  at  a  slope  of  2.1.  and 
protected  at  the  flow  line  by  stone  paving. 

Report  on  an  Improved  Water  Supply 

In  April  1910,  Messrs.  Hering  &  Fuller,  consulting 
Engineers,  were  engaged  to  investigate  "The  best  means 
of  securing  and  improved  water  supply  for  the  City  of 
Montreal". 

Their  report,  dated  July  2-1910,  dealt  not  only  with 
"the  development  of  the  present  supply  from  the  St. 
Lawrence  River,  but  also  questions  of  other  sources  of 
supply  such  as  artesian  water  and  a  gravity  supply  from 
mountain  lakes". 
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Space  does  not  permit  discussion  of  that  report,  but 
it  is  important  to  record  that  they  endorsed  the  project 
for  the  "First  Enlargement"  of  the  aqueduct,  and  re- 
commended the  construction  of  the  river  intake,  and  the 
filtration  of  the  water  supply  also  that  it  was  conclusively 
shown  these  measures"  would  give  an  improved  supply  of 
quality  as  satisfactory  as  a  filtered  gravity  supply  from  the 
Laurentian  Mountains  and  at  very  much  less  cost". 

Project  of  November    2,  1910 

In  November  1910,  about  six  months  after  work 
imder  Contract  No.  1  had  been  started,  a  more  ambitious 
hydraulic  power  project,  known  as  the  "Second  Enlarge- 
ment" of  the  aqueduct  was  proposed  by  Mr.  Janin,  and 
adopted  by  the  City. 

Second  Enlargement  of  Aqueduct 

The  object  of  this  project  was  "to  produce  a  minimum 
of  10,000  horse  power  at  all  times,  that  is  to  say  7,000 
horse  power  more  than  contemplated  by  the  original 
scheme"  of  which  6,000  horse  power  would  be  available 
for  pumping  100  million  gallons  of  water  per  day,  and  4,- 
000  horse  power  for  other  municipal  needs,  such  as  light- 
ing the  streets  and  public  buildings. 

In  order  to  secure  this  power,  it  was  proposed  to 
widen  the  canal  at  the  water  line  to  174  feet  and  to  increase 
the  cross  sectional  area  of  both  the  canal  and  the  tail  race 
by  constructing  concrete  retaining  walls  instead  of  sloped 
banks  on  each  side  thereof. 

In  connection  with  this  enlargement,  it  was  proposed 
to  make  the  banks  along  both  sides  of  the  canal  of  such 
width  that  they  could  later  be  utilized  as  boulevards. 

Following  the  adoption  of  the  new  project  in  Novem- 
ber 1910,  further  work  under  Contract  No.  1  was  confined 
to  that  portion  of  the  canal  between  Sta.  220  and  the 
wheel  house,  and  instead  of  sloping  the  sides  of  the  canal, 
the  contractors  for  the  First  Enlargement  were  permitted 
to  remove  an  equivalent  quantity  of  excavation  at  a  steep- 
er slope,  in  preparation  for  the  further  widening  of  the 
canal  prisms;  and  in  view  of  the  substitution  of  concrete 
walls  for  sloped  sides,  the  requirements  as  to  water-tight- 
ness of  the  embankments  were  not  enforced.  In  the  fall 
of  1912  Contract  No.  1  was  cancelled  and  preparations 
made  to  proceed  with  the  Second  Enlargement. 

Contract  No.  2. 

In  June  1913  Contract  No.  2  for  the  earthwork  and 
concrete  structures  in  comiection  with  the  new  project 
was  awarded  to  the  Cook  Construction  Co. 

This  contract  included  the  construction  of  a  tempor- 
arj'-  dam  at  the  entrance,  the  complete  unwatering  of  the 
aqueduct,  the  enlargement  of  the  canal,  forebay  and  tail 
race,  the  construction  of  concrete  retaining  walls  and  of 
earth  embankments  along  both  sides  of  the  aqueduct  and 
of  boulevard  embankments  along  each  side  of  the  canal 
from  Church  Street  to  Lasalle  Road,  also  culverts,  drain- 
age ditches  and  other  miscellaneous  items  of  the  work. 

Contract  No.  2  did  not,  however,  include  certain 
improvements  at  the  entrance,  the  head  gates,  the 
bridges,  the  hydraulic  power  and  pumping  station  and 
other  essential  features  of  the  new  project,  all  of  which 
were  to  be  constructed  under  separate  and  later  contract. 


Conduit  Break 

In  carrying  out  the  work  under  Contract  No.  2,  the 
Cook  Co.  employed  drag-line  excavators,  which  weighed 
120  tons  and  were  operated  from  the  top  of  the  canal  bank. 
One  of  these  machines,  in  working  eastward  along  the  North 
bank,  excavated  so  close,  to  the  conduit,  than  an  earth- 
slide  occurred  at  a  point  about  100  feet  east  of  the  Asylum 
Bridge  and  partly  exposed  the  side  of  the  conduit. 
Efforts  were  made  to  stop  the  leakage  and  restore  the 
lateral  support,  but  without  success,  and  on  Christmas 
Day  1913  the  conduit  broke  at  sta.  124,  with  the  result 
that  the  City's  water  supply  was  interrupted  for  a  period 
of  ten  days. 

Messrs.  Jamieson,  Lea,  and  Heckle  were  engaged  to 
study  and  report  upon  the  cause  of  the  accident  to  the 
conduit  and  other  matters  arising  therefrom.  One  of  the 
recommendations  made  in  their  report  was  that  "an 
investigation  be  made  by  a  commission  of  engineers  into 
the  entire  aqueduct  scheme,  which  would  include  revised 
estimates  of  the  cost  of  the  construction  and  the  quantity 
and  the  cost  of  the  power  developed."  This,  however, 
was  not  done  at  that  time. 

Emergency  Supply  System 

Following  the  accident  to  the  conduit,  it  was  decided 
early  in  January  1914  to  make  a  connection  between  the 
Lachine  Canal  and  the  low  level  pumping  station,  as  an 
alternative  source  of  water  supply  in  case  of  another  break 
in  the  lateral  conduit,  which  might  again  expose  the  City 
to  the  danger  of  a  conflagration. 

There  was  accordingly  installed  the  so  called  "Emer- 
gency Supply  System",  which  consists  of  a  large  steel  pipe 
line  from  the  canal  to  the  suction  well  at  the  lower  end  of 
the  lateral  conduit,  together  with  a  low  lift  electrically 
operated  pumping  plant  adjacent  to  that  well.  This 
system  enables  water  from  the  Lachine  Canal  to  be  de- 
livered to  the  suction  well,  and  thence  to  the  low  level 
pumping  station,  in  case  the  normal  supply  through  the 
lateral  conduit  be  interrupted  for  any  reason. 

Report  of  June  16,  1915 

A  report  to  the  Board  of  Commissioners,  dated  June 
16,  1915,  by  the  deputy  chief  engineer,  recommended  that 
certain  modifications  be  made  in  the  original  design  of  the 
retaining  walls,  which  would  considerably  increase  the  cost 
of  that  particular  part  of  the  work.  The  report  also  out- 
lined the  other  works  needed  to  complete  the  project  for 
the  second  enlargement  -  the  more  important  of  which 
were: 

(1)  The  extension  of  the  guard  pier  at  the  entrance 
to  the  aqueduct  in  an  upstream  direction,  for  the  purpose 
of  increasing  the  depth  of  water  in  the  canal  and  decreas- 
ing the  formation  of  frazil  ice. 

(2)  The  deepening  of  the  approach  channel  between 
this  pier  and  the  shore  line; 

(3)  The  installation  of  head  gates  at  the  entrance  to 
the  aqueduct  to  control  and  regulate  the  flow  of  water 
into  the  canal; 

(4)  The  construction  of  eleven  bridges  across  the 
enlarged  aqueduct  at  certain  specified  points; 
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(5)  The  construction  of  an  hydraulic-electric  ixîwcr 
and  ininiiiiuK  station  at  tlic  site  of  Iho  old  wheel  house, 
adjacent  to  the  low  level  punipiiiL;  station  and  the  filt- 
ration works. 

In  accordance  with  this  programme,  mod Kicat ions 
were  made  in  the  retaining:  walls  to  be  constructed  under 
Contract  No.  2;  the  Ciunch  bridge  and  the  Bond  Street 
retaininis'  wall  were  built  under  Contract  No.  4,  and  the 
work  on  lasalle  bridge  and  head  gates  begun  under  Con- 
tract No.  3. 

In  the  meantime,  the  Council  of  the  Canadian  Soc- 
iety of  Civil  iMigineers,  and  at  a  later  date  the  Committee 
of  rate-paying  engineers,  requested  that  a  commission 
be  appointed  to  investigate  the  whole  project. 

Report  by  Board  of  Knftinecrs 

In  April  1917  the  City  appointed  a  Board  of  Engineers 
consisting  of  Messrs.  Vautelct,  St.  Laurent  and  McRae  to 
study  and  report  upon  the  proposed  hydraulic  develope- 
ment  and  other  matters  in  connection  with  the  second 
enlargement  project. 

The  members  of  the  Board  investigated  five  separate 
schemes  for  the  completion  of  the  aqueduct,  but  were  un- 
able to  agree  upon  a  recommendation  as  to  which  of  the 
said  schemes  should  be  adopted. 

They  were  unanimous  in  advising  that  Contract  No. 
2  with  the  Cook  Construction  Co.  be  cancelled,  and  in 
December  1917  this  was  done  and  the  various  issues  be- 
tween the  parties  were  referred  to  tliree  Arbitrators  for 
settlement. 

Although  the  limits  of  this  paper  prevent  detailed 
consideration  of  the  schemes  outlined  in  the  several  reports 
submitted  by  the  members  of  the  Board  of  Engineers  in 
1917,  mention  should  be  made  of  the  following: — 

Scheme  N'a.  2 
Contemplated  radical  changes  in  the  previous  plans 
for  the  work  it  provided  for  the  completion  and  utilization 
of  the  aqueduct  for  the  dual  service  of  water  supply  and 
power  development,  and  included  the  provision  of  a  steam 
auxiliary  electric  power  station  to  insure  a  continuous 
supply  of  power  during  the  winter  season,  when  the  opera- 
tion of  the  hydro-electric  station  would  be  affected  or 
suspended  on  account  of  frazil  and  ice  troubles;  also  the 
construction  of  an  electric  operated  pumping  station. 

Scheme  No.  5 

On  the  other  hand,  provided  for  the  completion  and 
utilization  of  the  canal  section  of  the  aqueduct  primarily 
for  the  purpose  of  water  supply;  the  construction  of  an 
electric  operated  pumping  station,  and  the  purchase  of  the 
electric  power  required  to  operate  this  new  station  and  the 
filtration  works. 

Although  no  definite  course  of  action  was  decided  up- 
on at  this  period,  the  City  continued  with  the  construc- 
tion of  Lasalle  bridge  and  also  built  the  remaining  per- 
manent concrete  culvert  crossings  needed  for  drainage 
purposes. 


Some  time  later  Messrs  R.  S.  Lea,  M.E.I.C,  and 
W.  S.  Lea,  M.K.I.C.,  consulting  engineers,  were  engaged  by 
the  City  to  consider  the  entire  situation  and  recommend 
the  best  method  to  be  adopted  for  the  completion  of  the 
Ac|ueduct. 

Lua  Report 

Under  date  of  December  31,  1919,  Messrs.  Lea  sub- 
mitted an  exhaustive  report,  which  reviewed  previous 
investigations  and  described  three  main  projects  for  the 
completion  of  the  Aqueduct  work;  namely — 

Project  No.  1 — Water    supply    only. 
Project  No.  2 — Medium  power. 

Project  No.  5— Large  power;  in  which  developments 
steam  auxiliary  power  stations  were  provided  to  insure  a 
continuous  supply  of  power  under  all  conditions. 

The  investigations  recorded  in  this  report  clearly 
demonstrated  that  it  would  not  be  an  economical  proposi- 
tion to  complete  the  aqueduct  for  power  purposes. 

The  principal  recommendations  made  with  this  re- 
spect to  the  aqueduct,  and  associated  work  may  be  sum- 
marized as  follows: — 

(1)  That  the  aqueduct  be  completed  for  water 
supply  purposes,  as  outlined  under  Project  No.  1. 

(2)  That  a  new  motor-driven  pumping  station  be 
constructed,  and  operated  on  electrical  power  purchased 
from  the  Montreal  Light  Heat  and  Power  Consolidated, 
under  specified  conditions;  and  that  the  equipment  in  the 
present  steam  plant  be  eventually  disposed  of. 

(3)  That  the  rated  capacity  of  the  filtration  works 
be  increased  to  approximately  120  million  gallons  per  day. 

(4)  That  additional  elevated  reservoir  storage  be 
installed  in  connection  with  each  system  to  provide  for  8 
hours  standby  storage,  over  and  above  the  capacity  re- 
quired for  equalizing  purposes. 

The  Montreal  Water  Board 

The  Administrative  Commission,  by  resolution  of 
May  3rd,  1920,  constituted  a  board  of  three  engineers, 
known  as  the  Montreal  Water  Board,  to  study  and  carry 
out  improvements  to  the  Water  Works  System.  Under 
the  directions  of  the  said  Board,  the  aqueduct  is  now  being 
completed  substantially  in  accordance  with  Project  No.  1 
for  water  supply  only,  but  with  much  modifications  there- 
in as  further  investigations  have  shown  to  be  desirable. 

Note: —  In  the  compilation  of  this  paper  the  writer  has  made  use  of 
the  following  documents,  and  wishes  to  acknowledge  his  indebtedness 
to  the  authors  thereof. 

The  Montreal  Water  Works— History  from  1800  to  1912,  by  F. 
Clifford  Smith,  published  April  1913. 

Repart  on  an  Improved  Water  Supply  for  the  City  of  Montreal, 
by  Herring  &  Fuller,  consulting  engineers,  dated  July  2,  1910. 

Report  on  Montreal  Aqueduct,  by  R.  S.  &  W.  S.  Lea,  consulting 
engineers,  dated  December  31,  1919. 
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Engineering  Theory  and  Practice  at  the  End  of 
the  Seventeenth  Century. 

Mechanics  of  materials  engineering  design  and  contracting  methods  as  practised 

in  France  in  the  reign  of  Louis  XIV. 

D.  S.  Ellis,  A.M.E.I.C. 

Paper  presented  before  the  Kingston  Branch,  The  Engineering  Institute  of  Canada,  April  12th,  1921. 


Introductory 

A  few  years  ago  there  came  into  the  writer's  possession 
a  quaint  old  book  entitled  "La  Science  des  Ingénieurs 
dans  la  Conduite  des  Travaux  de  Fortification  et  à  Ar- 
chitecture Civile",  published  at  Pans  in  1739,  avec 
approbation  et  privilège  du  Roi  .  It  interested  at  first 
because  the  flyleaf  bore  the  signature  of  a  great  British 
general  of  a  century  ago,— Charles  Napier.  Then  arose 
an  even  stronger  interest  on  account  of  the  contents 
themselves,  being  written  in  1728  by  Belidor,  professor 
of  mathematics  in  the  Royal  Artillery  School  at  Pans, 
and  setting  forth  the  principles  of  engirieermg  construction 
emploved  by  de  Vauban  the  great  engineer  of  Louis  XIV, 
as  well  as  Belidor's  own  attempts  to  evolve  a  rational 
theory  of  engineering  design.  This  old  book  which  is 
of  "family  Bible"  proportions  contains  within  its  covers 
the  principles  and  practice  of  engineering,  current  in 
1700  and  may  be  fairly  said  to  be  the  hand  book  of 
that  time  It  may  interest  others  to  know  how  the  engin- 
eer of  two  centuries  ago  considered  and  solved  the  prob- 
lems of  design  and  construction  which  confronted  him, 
and  the  following  brief  account  deals  with  some  of  the  more 
interesting  topics  dealt  with  in  the  text. 

The  subject  matter  is  methodically  arranged  and 
deals  with  all  matters  relative  to  engineenng  construction 
from  theorems  in  elementary  statics,  to  discussion  ot 
materials  and  the  drawing  up  of  specifications,  and  letting 
of  contracts  Even  the  modern  subject  of  town  planning 
is  not  neglected  for  the  lay-out  of  a  fortress  town  is  fully 
dealt  with.  He  also  discusses  paving  and  sanitary 
arrangements.  Specifications  are  thoroughly  discussed, 
and  an  example  is  given  of  those  de  Vauban  drew  up  for 
the  old  barracks  at  Bethune. 

In  attempting  to  describe  in  detail  some  of  the  sub- 
jects which  are  considered  in  the  text  they  have  been 
grouped  as  follows,— mechanics  of  materials,  materials  ot 
construction,  foundations,  costs,  specifications  and  con- 
tracts. . 

Before  proceeding  at  once  with  the  subject  of  this 
paper  it  might  be  helpful  to  recall  the  state  of  affairs 
scientific  as  well  as  political  at  the  time  with  which  we 
are  to  deal  Newton  was  then  at  Cambridge  and  had 
a  short  time  before  given  to  the  world  his  Pnncipia. 
The  controversy  between  Leibnitz  and  Newton  as  to  the 
discovery  of  the  calculus  was  still  being  waged.  Hooke 
had  some  fifteen  years  before  announced  his  law  of  elas- 
ticitv  which  is  now  the  basis  of  design  of  structures. 
Chefnistrv  was  an  unknown  science,  as  were  geology  and 
its  kindred  studies.    Louis  XIV   was  nearing  the  end 


of  his  long  reign,  and  was  waging  war  against  Marlborough 
and  Eugene.  In  Canada  the  great  Frontenac  had  just 
passed  away  and  Kingston  which  then  bore  his  name 
was  a  stockade  fort  and  trading  post  and  had  been  founded 
some  thirty  years  before. 

Mechanics  of  Material  and  Engineering  Design 

Such  terms  as  "the  mechanics  of  materials"  and 
"rational  design"  of  course  do  not  occur  in  the  text,  but 
the  ideas  are  there,  and  to  examine  them  more  easily 
they  are  grouped  in  the  present  day  manner.  Judging 
from  the  author's  remarks,  engineering  previous  to  his 
time  was  altogether  a  matter  of  established  rule  and  pre- 
cedent. Belidor  is  very  antagonistic  to  such  methods, 
and  proposes  to  apply  the  principles  of  statics  in  the  design 
of  structures.  "Otherwise"  he  says"  the  structure  will 
either  fail  or  if  it  stands  will  have  a  useless  excess  of 
He  does  not  spare  his  criticism  of  the  rule 
designer  and   the  unqualified  engineer  and 


material", 
of  thumb 
architect. 


Beams  of  Timber 


Since  timber  beams  enter  so  largely  into  all  buildings 
and  fortifications  he  considers  that  they  should  be  properly 
and  carefully  designed.  Before  Belidor's  time  the  only 
work  dealing  with  timber  or  other  beams  in  a  scientific 
manner,  is  a  report  to  the  French  Academy  in  1702  by  a 
M.  Parent.  This,  Belidor  considers  to  be  too  abstruse 
for  his  readers,  so  he  proceeds  to  develop  the  theory  in 
his  own  way  and  to  illustrate  its  applications. 


The  actual  bending  of  a  beam  is  the  same  whether 
it  is  in  a  building  or  bent  across  a  fulcrum  as  in  fig.  1. 
Hence  the  examination  of  the  beam  in  fig.  1,  will  furnish 
the  secret  of  the  resistance  of  a  beam,  which  may  be 
applied  to  those  in  a  structure. 

The  forces  at  the  ends  of  the  beam  exert  a  moment 
which  is  resisted  by  the  series  of  small  moments  due  to 
the  tension  in  the  fibres  of  the  wood  and  which  have  arms 
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cqiKiI  to  tlio  distances  of  the  ixirticular  filircs  from  tlic 
poiiU  of  api)lication  of  LIk-  fulcrum.  Considi-riiiK  tlic  sum 
of  lliesc  he  concludes  that  the  rcsistiiiK  power  of  a  beam  of 
Riven  cross  section  is  proportional  to  the  product  of  the 
depth  by  one  third  of  the  area  of  the  section.  This  is 
twice  the  quantity  which  we  call  the  section  modulus; 
so  he  has  discovered  the  relation  wiiich  we  use  to-day. 
It  is  also  interesting;  to  note  that  he  assumes  all  the  fibres 
to  be  in  tension,  and  that  he  docs  not  consider  either 
that  there  is  any  compression  or  line  of  "no  stress". 

The  elïect  of  the  lenRlh  of  a  simple  beam  is  stated  in 
his  complete  law  for  beams  viz. — that  the  resisting  power 
of  a  beam  for  a  single  load  at  the  centre  varies  inversely 
as  the  length  and  directly  as  the  product  of  the  depth  by 
one  third  of  the  area.  For  the  same  load  he  sees  that 
cantilever  beams  are  more  highly  stressed  since  the  arm 
of  the  applied  force  is  longer. 

It  is  on  restrained  beams  that  he  lays  most  importance 
since  they  are  the  kind  most  used  in  the  structures  with 
which  he  deals.  By  a  combination  of  theory  with  ex- 
periment, he  deduces  that,  since  the  beam  is  bent  in  three 
places  instead  of  only  one  as  in  the  case  of  a  simple  beam, 
it  will  not  be  as  severely  stressed  at  any  one  point.  Hence 
it  will  take  a  heavier  load  to  break  such  a  beam. 

Experiments  on  the  Strength  of  Wooden  Beams 

To  confirm  and  probably  to  guide  and  develop  his 
theories,  Belidor  conducted  several  series  of  experiments 
upon  oak  beams.  These  are  the  first  tests  of  the  kind  of 
which  we  have  any  record.  In  each  case  the  beam  was 
loaded  to  failure  by  a  weight  placed  at  the  centre.  His 
results  are  interesting  not  only  from  their  uniform  char- 
acter but  also  from  the  fair  manner  in  which  they  are 
reported.  The  theoretical  results  are  of  course  confirmed, 
and  in  the  case  of  the  restrained  beam  the  wieght  carried 
is  double  that  for  a  simple  beam.  From  this  he  concludes 
that  every  care  should  be  taken  to  see  that  the  ends  of 
such  beams  are  well  tied  down,  so  that  the  full  benefit 
from  the  restraint  may  be  secured. 

He  does  not  attempt  to  figure  out  fibre  stresses  nor 
does  he  deal  with  anything  like  factor  of  safety.  The 
beam  is  the  only  timber  detail  considered,  since  columns 
of  any  structural  importance  were  of  masonry. 

While  deep  in  the  discussion  of  the  efïect  of  depth 
upon  the  strength  of  a  beam,  he  turns  aside  to  mention 
the  current  practice  of  selling  timber  squared,  and  in  lots 
of  one  hundred  pieces.  He  explains  that  the  square 
section  is  not  the  best  for  a  beam,  and  gives  a  geometrical 
method  of  solving  the  problem  in  "maximum",  due  he 
states,  to  M.  Parent  viz. — to  cut  the  strongest  beam 
from  a  round  timber  of  given  diameter.  This  is  the  origin 
of  the  stock  problem  which  has  probably  been  given  ever 
since  by  teachers  of  "applied  mathematics." 

Masonry  Structures 

The  only  mediimi  possible  for  structures  of  any  size 
at  the  time  with  which  we  are  dealing  was  masonry.  Its 
importance  to  the  engineers  of  that  day  is  shown  by  the 
thorough  treatment  accorded  it  by  the  author. 

But  before  the  actual  design  of  walls  or  other  struc- 
tures is  taken  up,  he  develops  certain  fimdamental  theor- 


ems on  forces  and  moments  which  are  essential  to  his 
argument.  lie  is  very  earnest  in  his  desire  to  apply 
sound  methods  and  to  have  no  truck  nor  traffic  with 
guess  work. 

Retaining  Walls 

In  his  development  of  the  design  of  walls  he  starts 
with  the  following  three  assumptions, — 

1.  The  wall  is  on  an  unyielding  foundation; 

2.  The  masonry  acts  as  a  monolith; 

3.  The  area  of  the  profile  of  the  wall  may  for  purpo- 
ses of  design  be  considered  to  express  the  weight  of  a 
unit  length  of  the  wall. 

At  this  stage  there  is  no  attempt  to  analyze  or  de- 
termine earth  pressures,  for  he  simply  designs  a  wall 
section  to  resist  by  its  weight  the  overturning  efïect  of 
an  assumed  force  acting  at  right  angles  to  the  length 
from  the  top  of  the  wall.  The  method  employed  is  that 
of  equating  the  turning  and  resisting  moments  about  the 
toe  of  the  wall. 

If  the  overturning  force  at  the  top  of  the  wall  be 
represented  as  equal  to  the  weight  of  "b.f."  cubic  feet 
of  masonry,  and  the  height  of  the  wall  be  called  "a",  he 
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finds  that  the  width  required  for  the  stability  of  a  wall 
of  rectangular  section  is  V  2bf  ft.  If  the  wall  is  of  the 
same  height,  but  has  a  batter  on  the  outer  face  of 
5/1  then  if  d  =  a/5,  the  width  at  the  top  is  given  by 
V"2bf+d2  _d. 

3 
Besides  the  two  simple  types  of  wall  mentioned, 
there  is  quite  a  complete  discussion  of  the  design  of  the 
counterforted  wall.  However  these  two  suiïice  to  show 
the  methods  employed  in  this  early  attempt  in  rational 
design  of  structures. 

Earth  Pressure  Against  Retaining  Walls 

The  physical  basis  of  Belidor's  theory  of  earth 
pressure  is  the  observed  fact  that  when  earth  slides  it 
moves  along  a  plane  which  is  approximately  45"  with  the 
horizontal.  This  angle,  he  notes,  varies  somewhat  in 
different  soils  and  conditions  but  he  considers  that  45» 
is  a  good  average  value.  From  this  he  argues  that  if 
there  were  no  cohesion  in  the  soil  itself  the  pressure 
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which  would  be  exerted  against  a  vertical  wall  as  in  fig.  4. 
would  be  equal  to  the  weight  of  a  prism  of  earth  of  the 
length  of  the  wall  and  a  45 '^  triangle  in  section.  However 
to  allow  for  the  effect  of  internal  friction  he  arbitrarily 


For  all  these  types  complete  tables  of  dimensions 
are  given  with  the  height  as  argument,  and  arranged  for 
different  kinds  of  loading. 
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reduces  the  pressure  to  one  half  of  this  amount.  In 
computing  the  effect  of  pressure  against  a  wall  of  given 
height  he  seeks  to  reduce  it  to  an  equivalent  weight  of 
masonry  acting  horizontally  at  the  top  of  the  wall.  _  To 
do  this  the  first  step  is  to  divide  the  wall  vertically  into 
a  number  of  equal  parts  as  at  each  foot.  From  each  of 
the  points  so  found  lines  are  drawn  at  45°  as  shown  in 
the  fig.  5.  If  the  pressure  of  the  small  triangle  at  the 
top  be  considered  as  equal  to  a  force  "b"  acting  at  the 
top  of  the  wall,  then  the  pressure  of  the  trapzoid  next 
below  would  be  "3b"  acting  one  foot  from  the  top,  the 
next  trapezoid  would  be  "5b"  acting  two  feet  from  the 
top  and  so  on.  Taking  the  moments  of  each  of  these 
forces  about  the  foot  of  the  wall,  the  total  overturning 
moment  on  the  wall  is bxl0+3bx9+5bx8+.  .  .+19bX 
l  =  385b.  "b"  is  determined  by  considering  the  small 
triangle  at  the  top.  Its  area  is  Yi  square  foot,  and  allow- 
ing for  cohesion  the  force  it  exerts  on  the  wall,  is  by  Beli- 
dor's  theory,  equal  to  the  weight  of  }i  cu.  ft.  of  earth, 
or  \iox.  ft.  of  masonry.  Hence  taking  "b"  as  }4>  cu.  ft.  the 
total  overturning  effect  of  the  earth  pressure,  where  unit  of 
force  is  the  weight  of  one  cubic  foot  of  masonry  is  a 
moment  of  385  X}^  cu.  ft. — ft.  The  horizontal  force 
at  the  top  which  produces  the  same  moment  is  equal  to 
the  weight  of  6.42  cu.  ft.  of  masonry.  This  is  the  "bf" 
used  in  the  design  of  walls.  In  actually  working  out  the 
thickness  of  a  wall  he  uses  a  factor  of  safety  in  that  the 
theoretic  value  of  "bf"  is  increased  by  J4-  So  that  in 
the  case  of  a  10  ft.  wall  as  we  have  just  been  considering 
the  thickness  for  a  rectangular  section  is  V  5/4  X2  X6.42  = 
4.00  ft.  If  a  batter  of  5:1  is  used  on  the  outer  face  the 
thickness  at  the  top  of  the  wall  should  be  V  5/4x2x6.42 
+  V  4/3— 2.00  =  2.17  ft. 

It  is  interesting  to  note  that  the  point  of  application 
of  the  resultant  earth  pressure  works  out  as  a  point  3.85 
feet  above  the  base.  Using  this  value  and  the  mass  of 
the  profile  of  the  wall  in  Fig.  3,  the  resultant  of  the  two 
falls  just  inside  the  toe  of  the  wall.  This  is  to  be  expected 
since  he  finds  the  section  of  wall  which  will  just  balance 
the  earth  pressure  plus  one  quarter. 

As  a  continuation  of  this  work  he  investigates  the 
dimensions  for  surcharged  walls,  and  then  takes  up 
counterforted  walls. 
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Materials  of  Construction 

The  author  realizes  that  not  only  must  he  know  the 
stresses  which  occur  but  also  the  properties  of  the  materials 
to  be  used  in  a  building.  So  he  takes  up  thoroughly  all 
the  structural  materials  then  in  use,  dwelling  especially 
upon  those  that  enter  into  masonry  work.  In  considering 
his  presentation  of  the  subject  we  must  remember  that 
testing  machines  were  not  then  in  use,  and  that  chemical 
analysis  was  unthought  of. 

Woods 

Under  the  heading  "The  Quality  of  Woods  to  be 
used  in  Carpentry"  we  find  an  interesting  discussion  of 
this  material.  In  part  he  says, — "Of  all  woods  the  oak 
is  the  best  for  permanent  structures,  being  very  hard  and 
strong.  If  used  under  water  the  effect  of  the  water  is  to 
harden  it  so  that  tools  will  hardly  cut  it,  as  may  be  seen 
in  the  case  of  the  old  Roman  piles. 

Chestnut  was  once  highly  favoured  but  it  is  found 
to  check  easily  and  rots  when  on  a  masonry  seat. 

Elm  is  suitable  where  a  flexible  and  pliant  wood  is 
required  but  is  too  scarce  and  expensive  for  general  use. 

Fir,  either  ordinary  or  red,  is  used  for  stringers  and 
planks  in  floors  and  also  for  sheet  piling  in  locks.  It 
has  however  a  tendency  to  heat  and  become  wormy  in 
buildings." 

As  a  general  guide  he  states  that  timber  partakes 
of  the  nature  of  the  ground  on  which  it  is  grown;  e.g.  if 
the  ground  is  moist  and  rich  the  wood  will  be  softer  than 
if  it  were  grown  upon  high  dry  ground.  The  reason 
assigned  for  this  phenomena  is  the  extra  growth  of  sapwood 
under  the  bark.  It  is  recommended  that  timber  be  cut 
at  maturity  and  be  seasoned  for  at  least  two  years  before 
being  placed  in  work.  To  ascertain  the  condition  of 
timber  which  is  already  cut  he  gives  the  following  field 
test, — sprinkle  a  little  hot  olive  oil  upon  the  ends  of  the 
stick  when  one  of  the  following  reactions  will  be  observed 
and  the  corresponding  deduction  made: — 
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a.  'l'ho  oil  cracks  and  spatters,  the  timber  cornes 
from  a  miirsliy  country  and  tlic  sap  is^cid. 

11.  Tlif  oil  is  not  absorlK'd,  the  timl ht  was  grown 
in  a  dry  country  but  was  cut  with  the  sap  in  it. 

c.  The  oil  is  absorbed,  the  timber  wn>^  prown  in  dry 
country  and  was  cut  in  the  winter. 

ICvidently  the  study  of  entomology  was  not  very 
wide  in  those  days  as  the  following  discussion  of  worms 
in  timber  will  show.  "Some  clever  [wople  pretend  that 
the  worms  found  in  the  wood  do  not  come  from  the 
substance  of  the  w(K)d  itself,  but  thai  they  are  introduced 
into  the  jiores  by  the  saj).  These  hatch  out  after  a  time 
and  produce  the  worms  found  there  when  the  tree  dies.— 
Other  people  maintain  that  a  fly  bites  the  bark  and  lays 
its   eggs   there." 

To.  avoid  what  he  calls  heating  in  timber  beams  on 
masonry  seats,  he  recommends  that  the  ends  of  the  beams 
be  left  open  to  the  air  by  leaving  holes  in  the  walls. 
However  this  seems  to  be  a  private  theory  of  Belidor 
which  he  got  up  on  the  spur  of  the  moment. 

Iron 

Apparently  wrought  iron  was  the  kind  most  in  use 
in  structures  of  that  time,  probably  for  hinges,  gates,  etc. 
So  we  find  his  discussion  of  this  material  to  be  governed 
largely  by  the  action  of  the  metal  under  the  hammer  and 
the  file.  He  gives  an  interesting  catalogue  of  the  irons 
mined  in  the  different  localities  in  France  and  also  in 
Sweden  and  Spain.  First  place  in  regard  to  excellence  is 
awarded  to  the  iron  from  the  Berry  district  in  France. 
Spanish  iron  he  claims  was  so  soft  that  it  could  be  forged 
cold. 

Stone 

Economic  geology  seemingly  was  not  highly  deve- 
loped at  any  rate  in  regard  to  building  stones,  for  in 
classifying  them  Belidor  uses  the  two  great  divisions  of 
hard  and  soft.  The  former  is  of  course,  the  superior,  due 
to  its  frost  resisting  qualities.  This  resistance  is  explained 
by  the  hard  stone  not  being  so  porous,  and  so,  absorbing 
less  water.  "For"  he  explains"  it  is  the  expansion  of 
the  water  when  ice  is  formed  which  causes  the  stone  to 
crack  and  flake  off  in  the  winter." 

Following  quite  a  clear  and  sound  discussion  of  the 
effect  of  frost  upon  stone  we  come  upon  the  following 
quaint  theory^  which  the  author  does  not  wholly  endorse, 
yet  fears  to  reject  altogether.  "It  is  not  only  frost 
which  destroys  stones,  for  they  believe  that  the  moon 
changes  them.  This  can  be  explained  by  the  power  of 
the  moonlight  to  dissolve  loose  particles  of  certain  stones. 
In  this  case  one  must  conclude  that  the  rays  are  moist 
and  entering  the  pores  of  the  stone  cause  the  particles 
to  separate  and  the  stone  to  appear  powdered.  However 
one  can  make  of  this  what  he  will,  but  it  amuses  me  to 
think  that  if  the  moon  attacks  or  wears  away  the  stones 
of  the  earth,  the  latter  which  must  act  as  a  great  big  moon, 
must  have  a  great  revenge  and  the  stones  up  there  can't 
have  much  of  a  time  of  it." 

The  following  instructions  to  be  followed  in  selecting 
a  stone  for  any  job,  show  that  while  some  peculiar  ideas 
may  have  been  held  in  regard  to  the  lunar  influence,  yet 
on  the  whole  the  main  issue  was  not  seriously  misunder- 


stCKxI.  He  says  first,  to  examine  all  old  buildings  in  the 
vicinity  to  see  how  they  have  stood  up.  Then  if  cir- 
cumstances permit  test  fragments  of  the  stone  itself  by 
leaving  them  out  in  the  wet  and  frost  all  through  the 
winter.  The  colour  is  also  imjîortant,  for  that  which  is 
of  a  deep  yellow  colour  should  be  viewed  with  distrust, 
till  it  passes  the  frost  test.  The  texture  should  be  firm, 
and  the  stone  free  from  yellow  or  brown  veins,  and  it 
should  not  contain  shaley  material. 

Brick 

To  obtain  good  brick  the  importance  of  the  right 
quality  of  clay  is  recognized.  It  should  be  free  from 
gravel  and  be  grey  or  whitish  in  color.  As,  a  test  for  its 
suitability  he  recommends  as  good  for  brick  that  which 
when  one  walks  across  a  field  of  it  after  a  rain,  sticks  to 
the  shoes  in  ever  increasing  quantities  and  is  difficult  to 
remove. 

The  method  of  manufacture  from  the  selection  of 
the  bed  of  clay  to  the  final  burning  is  quite  fully  described. 

Good  brick  should  have  a  good  colour  and  when  two 
are  struck  together  they  should  ring  clearly.  The  con- 
clusive test  for  brick  as  for  stone  is  the  frost  test,  of  leaving 
several  bricks  which  are  fair  samples,  out  all  winter  in 
the  wet. 

Lime,  Sand  and  Mortar 

These  three  materials  are  treated  fully  and  carefully 
and  there  is  really  not  much  difference  between  the 
discussions  given  by  Belidor  and  those  which  occur  in 
the  books  of  to-day.  Though  of  course  there  are  a  few 
theories  which  are  interesting  because  they  are  indicative 
of  his  desire  to  explain  things  rationally.  He  thinks  that 
the  durability  of  mortar  depends  upon  the  presence  in  it 
of  certain  salts,  which  in  the  course  of  time  evaporate  and 
leave  the  mortar  a  non-cohesive  mass.  This  idea  is  gone 
into  at  some  length.  Another  point  of  interest  is  his 
theory  that  in  order  to  get  the  best  bond  between  stone 
and  mortar,  the  lime  in  the  latter  should  be  burned  from 
the  same  rock  which  is  to  be  used  in  the  wall  itself.  In 
this  opinion  he  quotes  Philbert  de  Lorme  one  of  the 
architects  of  that  time  as  concurring. 

Besides  ordinary  mortar  as  we  know  it  he  describes 
varieties  of  limes  which  seem  more  akin  to  hydraulic 
cement,  one  of  these  called  the  "cendrée  de  Toumay"  is 
made  from  rock  at  that  place. 

While  the  examples  given  have  been  necessarily  very- 
brief  and  perhaps  the  quaint  side  has  been  unduly  dwelt 
upon,  yet  we  can  conclude  that  the  engineers  of  the 
period  we  are  discussing  understood  the  importance  of 
sound  materials  and  as  far  as  their  science  went,  they 
treated  them  in  a  sound  and  scientific  manner. 

Foundations 

From  Belidor's  discussion  of  foundations  we  are 
enabled  to  a  glimpse  of  the  manner  in  which  these  old 
time  engineers  regarded  the  same  problems  which  come 
up  for  solution  today.  For  while  our  more  advanced 
methods  of  computation  and  the  results  of  our  analysis 
of  materials  give  us  an  immense  advantage  in  regard  to 
superstructures  yet  when  we  begin  to  consider  foundatioris 
we  are  not  so  much  better  off  than  they  were.    So  in  this 
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way  a  truer  comparison  of  the  methods  and  point  of  view 
in  general,  can  be  gained.  Since  foundation  work  has 
progressed  less  by  theory  than  by  hard  experience,  it 
is  not  surprising  to  find  that  two  hundred  years  ago 
thoroughly  sound  methods  were  in  vogue  in  this  class 
of  work.  In  fact  we  can  go  back  much  farther  still,  for 
Vitruvius  in  his  treatise  on  architecture  written  about 
the  time  of  Augustus  Caesar,  gives  a  very  sound  treat- 
ment of  most  of  the  methods  which  are  in  use  today  in 
foundations. 

For  foundations  upon  good  rock  he  recommends 
chipping  either  a  level  or  a  stepped  bed,  and  starting  the 
masonry  from  that.  Where  the  rock  is  very  irregular 
he  gives  as  a  very  satisfactory  method  the  erecting  of 
forms  the  interiors  of  which  are  filled  with  small  boulders, 
and  the  whole  grouted  solid  with  a  thin  mortar  prefer- 
alDly  of  the  "cendrée  de  Tournay"  mentioned  above.  In 
the  case  of  ordinary  earth  a  foundation  course  of  broad 
flat  stones  should  be  laid  and  the  crevices  filled  with 
spalls  and  mortar  and  the  first  course  laid  on  it. 

Before  dealing  with  foundations  as  such,  the  author 
describes  the  various  types  of  ground  which  are  encount- 
ered in  sinking  foundations,  and  these  he  classifies  as, — 
rock  or  tufa,  sand  either  firm  or  moving,  and  soil  such  as 
loam,  clay,  turf  or  peat.  The  characteristics  of  each 
kind  of  ground  are  discussed  and  then  he  deals  with  the 
type  of  foundation  which  is  best  adapted  to  each. 

Where  good  footing  is  at  a  depth,  and  it  is  not  desired 
to  carry  the  wall  down  to  that,  pillars  should  be  built  to 
it,  and  the  rest  of  the  wall  borne  upon  a  row  of  arches 
which  bridge  the  gaps  between  the  pillars. 

In  sinking  foundations  to  any  depth,  ground  water 
is  of  course  a  problem,  and  he  is  very  clear  that  the  best 
way  to  handle  springs  is  to  incorporate  in  the  masonry 
tiles  or  drains  which  will  carry  the  water  from  each  spring 
to  a  common  sump  whence  it  may  be  pumped.  Attempt- 
ing to  smother  the  flow  by  throwing  in  lime  and  ashes  he 
states  to  be  futile.  He  also  deprecates  the  method 
advocated  by  some,  of  finding  the  hole  whence  the  spring 
issues,  and  then  pouring  quicksilver  down  it  to  keep  the 
water  back.  One  wonders  who  was  the  inventor  of  this 
method. 

Where  the  ground  is  very  soft  and  the  weight  not 
too  heavy  he  recommends  carrying  the  foundation  on 
a  timber  grillage.  And  where  possible  he  is  in  favour  of 
consolidating  the  ground  by  driving  piles  in  the  centre  of 
the  spaces  in  the  grillage.  If  the  ground  will  not  carry 
the  grillage  by  this  method  piles  must  be  driven  to  carry 
it  and  to  consolidate  the  ground. 

Some  of  our  terms  now  used  seem  to  have  come 
from  this  period  or  perhaps  earlier,  for  we  find  the  exact 
French  words  for  "driving  to  refusal".  The  hammer 
is  called  "un  mouton".  A  curious  type  of  sheet  piling 
not  dissimilar  to  the  Wakefield  is  described  and  is  formed 
by  driving  round  sticks  with  slots  in  the  sides  on  about 
15  inch  centres  and  filling  the  gap  between  them  by  then 
driving  plank  in  the  slots. 

In  the  case  of  quicksand  or  boiling  sand  as  he  calls  it 
it  is  often  possible  to  put  the  foundation  course  directly 
upon  it  if  care  is  taken  that  no  excavation  in  the  vicinity 
drains  off  the  water.  This  method  he  says  has  been 
successful  at  Arras,  Béthune,  Tournay  and  Lille. 


Cofferdams  or  "coffres"  are  considered  and  explained. 
Where  an  underwater  foundation  is  to  be  built  upon  bad 
bottom  he  recommends  putting  in  first  a  good  rock  fill 
and  placing  the  cofferdam  on  that. 

In  dealing  with  foundations  there  is  no  attempt 
made  to  arrive  at  quantitative  results  in  regard  to  the 
bearing  power  of  soils  or  of  piles;  though  it  is  altogether 
likely  that  there  were  certain  recognized  practices  among 
the  architects  and  engineers  of  the  time  as  to  what  was 
necessary  in  a  given  case. 

Costs 

Perhaps  there  are  many  who  believe  that  the  ideas 
of  cost  analysis,  unit  costs,  etc.,  are  quite  modem. 
Belidor  however  gives  de  Vauban's  practice  in  these 
and  it  is  interesting  to  see  the  detail  with  which  things 
are  analyzed.  Before  going  into  this  however  it  might 
be  well  to  explain  that  the  work  on  fortifications,  etc.,  was 
all  contract  work  and  the  engineer  had  to  understand 
costs  thoroughly  to  pass  upon  the  bids  of  the  contractors. 

In  estimating  the  cost  of  materials  every  item  seems 
to  be  considered.  For  instance  in  the  case  of  lime,  the 
engineer  in  estimating  the  cost,  should  analyze  it  so  as 
to  allow  for  the  cost  of  getting  out  the  rock,  hauling 
to  the  kiln,  the  coal  and  cost  of  burning,  drawing  the 
charge,  hauling  to  the  work.  To  reduce  this  to  a  unit 
cost  against  the  cubic  toise  of  masonry  (8  yds)  he  states 
that,  in  round  numbers,  12  quintals  or  hundred-weight 
of  lime  are  used  per  cubic  toise  of  masonry.  Similarly 
all  the  other  items  are  considered  in  the  same  detail, 
but  into  these  it  is  not  necessary  to  enter. 

Another  important  item  on  the  work  is  the  cost  of 
transporting  the  materials  to  the  job.  To  figure  this  out 
he  gives  a  table  of  weights  per  cubic  foot  of  various 
materials  and  states  that  a  three  horsed  wagon  can  draw 
about  1500  pounds.  If  a  canal  has  to  be  built,  its  cost 
should  be  charged  against  the  materials  carried  on  it. 

One  figure  he  gives  in  regard  to  a  mason's  work  is, 
that  in  massive  work  a  good  mason  should  place  two- 
thirds  of  a  toise  of  masonry  per  day,  in  a  wall  two  feet  thick 
he  should  do  a  square  toise. 

Engineers  and  Contractors 

De  Vauban's  advice  in  regard  to  the  awarding  of 
contracts  and  the  relations  between  engineers  and  the 
contractors  gives  one  an  idea  of  the  tji^e  of  man  that 
he  was.  His  ideas  are  contained  in  extract  translated 
below. 

"Fortifications  are  ordinarily  executed  by  general  contract,  by 
special  contract,  or  by  statute  labor,  or  usually  by  all  three  methods 
in   combination. 

When  one  can  find  contractors,  solvent  and  who  have  the  capacity 
to  handle  a  general  contract  it  is  best  to  deal  with  them.  But  it  is  rare 
indeed  to  find  heads  steady  enough  to  carry  a  burden  as  heavy  as  a 
general  contract.  For  the  speed  which  is  generally  made  on  such 
work  and  the  duration  of  the  thing  brings  the  contractor  to  a  state  that 
he  doesn't  know  where  he  is.  So  it  is  often  better  to  stick  to  special 
contracts. 

It  should  also  be  noted  that  in  work  of  any  magnitude, when  passing 
on  the  prices  it  is  well  to  go  through  all  the  forms  but  not  always  to 
award  it  to  the  lowest  bidder.  For  it  is  necessary  not  only  to  see  if 
the  contractors  have  the  means  to  carry  on  financially,  but  also  if 
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tlit-y  liMVf  llie  inlrlliKciifi'  lo  carry  out  the  contriict.  Thi-y  must  be 
granted  roaHonalilo  nmrlitioiiH,  widunit  beatiiiR  their  bids  down  to  the 
last  noteh.  l-'or  if  the  contract  i8  a  bit  dilliciilt  and  is  (jiven  to  |)oor 
foil\,  or  iKiiorant,  they  will  take  it  at  any  price  they  can  get.  hoping  lo 
make  n  profit  in  some  way  or  other.  But  not  only  do  they  not  find  it 
when  they  come  to  try  the  work,  but  one  must  wait  till 
they  Ret  what  profit  they  can  out  of  it  while  they  throw  the  whole 
Ihinu  in  confusion.  Then  losing  their  heads  they  fall  Hat  and  give  up 
everything  if  not  prevented.  If  this,  unfortunately,  happens,  the 
work  dawdles  or  moves  with  exasperating  slowness,  everything  is  in 
confusion,  prices  are  ruined,  and  the  new  contractors  who  must  be 
called  in.  will  only  take  the  work  at  an  exorbitant  (igure. — All  this 
causes  infinite  trouble  for  the  engineer,  who  gets  things  going  again, 
only  with  the  gicatest  dilliculty.  and  concludes  that  there  is  nothing 
so  pernicious  as  false  economy. 

Methods  of  Calling  for  Bids  and  Awarding  Contracts 

The  procedure  in  detail  of  tendering  on  such  contracts, 
as  were  let  for  military  or  other  public  work,  is  given  as 
nearly  as  possible  in  the  words  of  the  text. 

"Of  the  Forme  of  the  .^ward,  the  Formalities  observed 
in  Making  it,  and  the  Way  it  is  Granted." 

"The  specifications  being  drawn  up  and  part  of  the  funds  available 
the  Intendant  of  the  Province  causes  to  be  published  and  posted  in  all 
parts  of  his  department  and  even  in  the  neighboring  provinces,  word 
that  on  a  certain  day  he  will  be  at  his  mansion  prepared  to  deal  with 
the  awarding  of  work  for  the  construction  of  the  new  place,  to  which  all 


will  be  admitted  who  wish  to  take  pari   in  the  contract,     in  orrlcr 
thai  th(;  King  may  receive  the  best  results  this  notice  is  given. 

On  the  given  day  the  Intendant,  accompanied  by  the  Director  of 
Fortifications  and  in  the  presence  of  those  there  assembled,  has  read, 
in  a  loud  voice,  the  whole  specifications,  so  that  those  wishing  lo  bid 
may  be  informed  of  the  nature  and  extent  of  the  whole  work,  and  the 
conditions  pertaining  to  it.  After  this  the  bids  are  called  for  from  the 
different  contractors,  for  each  kind  of  work.  When  the  lowest  bid 
seems  to  have  been  given,  three  wax  papers  are  lighted  in  succession, 
during  which  time  a  new  and  lower  bid  may  be  given  by  another  con- 
tractor. If  none  is  received  in  this  interval  the  contract  is  awarded  to 
him  who  has  given  the  best  bargain  to  the  King;  and  they  prepare  then 
an  agreement  in  the  following  terms." 

Then  follows  a  detailed  account  of  what  the  contract- 
or has  agreed  to  do.  what  he  is  expected  to  furnish,  and 
what  rights  and  privileges  are  granted  to  him  whether 
in  peace  or  war. 

This  whole  section  of  the  book  is  full  of  interesting 
points  in  regard  to  the  old  procedure,  but  enough  has 
been  given  to  show  its  general  character. 

Conclusion 

Finally  one  can  conclude  that  except  for  mechanical 
improvements  in  the  way  of  tools  and  transportation 
there  has  not  been  much  change  in  engineering  since  the 
time  of  this  old  book.  And  if  we  were  to  compare  the 
modern  engineer  with  the  engineer  of  1700  we  should  find 
them  very  similar  in  their  ideas  and  outlook. 


Principles  of  Metallography  as  Applied  to 
the  Industry  of  Welding 


Outline  of  metallography  principles,  metallography  as  applied  to  electric  arc, 
thermit  and  oxy-acetylene  welding 

W.  H.  Ludington,  Davis  Bournonville  Company. 

Paper  presented  before  Montreal  Branch,  The  Engineering  Institute  of  Canada,  October  20th,  1921 


Oxy-acetylene  welding,  electric  arc  welding  and  ther- 
mit welding  each  had  its  inception  at  about  the  same  time, 
some  twenty  years  ago.  It  is  easy  to  imagine  that  the 
different  interests  behind  these  processes  in  the  early  days  of 
their  development,  believed  that  each  process  could  be 
developed  to  cover  the  entire  field  of  welding.  However 
experience  and  practice  have  proven  that  each  of  the  three 
welding  processes  named  above  is  best  suited  for  a  certain 
field.  These  three  fields,  of  course,  overlap  to  some  extent, 
but  from  a  siirvey  of  the  limitations  of  each  process,  the 
fields  for  which  each  process  is  best  suited  may  be  recog- 
nized as  distinct. 

Oxy- Acetylene  Welding 

Oxy-acetylene  welding  consists  in  the  manipulation 
of  a  small  flame  of  extremely  high  temperature,  approxi- 
mately 6300  degrees  Fahr.  This  high  temperature  is 
obtained  by  perfect  combustion  of  acetylene  gas,  (C2  H  2) 
and  pure  oxygen   (O2  )  with  an  absolutely  neutral  flame, 


that  is,  a  flame  that  causes  neither  oxidation  nor  carboni- 
zation. The  combustion  of  acetylene  gas  in  pure  oxygen, 
in  the  proportions  used,  releases  hydrogen,  which  bums 
with  the  oxygen  of  the  atmosphere,  resulting  in  an  long, 
blue,  envelope  flame  which  protects  the  molten  metal  in 
the  welds  from  any  oxidizing  action  by  the  atmospheric 
oxygen.  The  benefits  of  this  protecting  envelope  flame 
are  peculiar  to  the  oxy-acetylene  process,  and  give  the  pro- 
cess advantage  particularly  in  connection  wiûi  welding  of 
ferrous  metals.  The  proper  temperature  required  for  the 
welding  of  the  different  metals,  ferrous  and  non-ferrous, 
can  be  obtained  by  the  manipulation  of  the  oxy-acetylene 
flame,  therefore,  the  field  for  oxy-acetylene  welding  in- 
cludes practically  all  metals,   ferrous  and  non-ferrous. 

Electric  Arc  Welding 

The  necessary  heat  for  fusion  is  obtained  by  breaking 
an  electric  circuit,  of  which  the  material  to  be  welded  is  a 
part;  that  is,  an  arc  is  "struck"  between  the  work  and  a 
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carbon  electrode  or  an  electrode  of  the  adding  material. 
The  temperature  of  the  electric  arc  is  approximately  8000 
degrees  Fahr.  As  the  extreme  temperature  of  the  electric 
arc  is  applied  directly  to  the  metals  being  welded,  the  elec- 
tric arc  process  is  limited  to  ferrous  metals.  Indeed,  as 
will  be  explained  later  in  this  paper,  electric  welding  on 
cast  iron  has  not  been  found  satisfactory;  therefore,  its 
field  is  limited  in  general  practice  to  steel. 

Thermit  Welding 

Thermit  welding  is  practically  limited  to  the  welding 
of  low  carbon  steels,  although  by  extensive  research  the 
process  is  being  gradually  extended  to  permit  of  a  more 
accurate  control  of  the  carbon  content  of  the  finished  weld. 
The  thermit  process  depends  upon  the  reaction  of  iron 
oxide  and  aluminum,  whereby,  after  proper  ignition,  the 
aluminum  decomposes  the  iron  oxide,  absorbing  the  oxy- 
gen and  liberating  relatively  pure  iron  at  an  extraordinarily 
high  temperature,  incidental  to  the  reaction.  At  the  pro- 
per moment  this  bath  of  molten  iron  is  liberated  and  caus- 
ed to  impinge  upon  the  prepared  sections  of  the  break  re- 
sulting in  the  amalgamation  of  a  cast  weld  in  the  literal 
sense  with  the  incipient  ly  fused  surfaces  of  the  break. 

From  the  above  brief  descriptions  it  may  be  supposed 
that  the  three  welding  processes  have  been  found  by  the 
metal  trades  to  be  best  suited  for  certain  fields,  firstly,  be- 
cause of  the  physical  limitations  of  each  process,  and 
secondly  by  the  consideration  of  economy.  For  instance, 
while  certain  welds  can  be  better  effected  by  one  process 
they  might  be  effected  sufficiently  satisfactorily  and  more 
economically  by  one  of  the  other  processes.  However, 
this  paper  is  not  prepared  with  the  idea  of  dealing  with  the 
technicalities  involved  in  the  various  processes  of  welding. 
In'  fact,  the  several  fields  have  been  pretty  well  accepted 
by  the  metal  trades;  therefore,  the  writer  will  confine 
himself  in  this  paper  to  a  brief  exposition  of  the  principles 
of  Metallography  as  applied  to  welding. 

It  is  the  writer's  belief  that  by  means  of  Metallo- 
graphy we  are  able  to  determine  as  in  no  other  way  the 
exact  status  of  the  various  processes  and  the  limitations 
of  their  application. 

Basic  Principles  of  Metallography 

Probably  not  all  readers  of  this  paper  are  familiar 
with  Metallography  and  it  must  be  confessed  that  the 
writer's  interest  in  the  subject  has  been,  so  far,  limited  to 
its  bearing  on  welding.  Undoubtedly  it  would  be  just  as 
well  to  start  from  the  beginning  and  outline  the  basic 
principles  of  Metallography  in  so  far  as  they  affect  the 
discussion  in  this  paper. 

We  are  principally  concerned  with  the  ferrous  metals 
because  they  constitute  by  far  the  largest  part  of  our  work 
in  the  field.  Iron  as  well  as  practically  all  other  metals, 
upon  cooling  from  the  molten  state,  solidifies  in  the  form 
of  minute  crystals,  but  while  most  crystals  are  mere  cry- 
stals to  us  the  metallographist  has  built  his  science  upon  an 
exact  study  of  the  form  and  physical  characteristics  of 
these  crystals.  It  has  been  known  for  a  long  time  that 
the  modifying  metals  and  non-metallic  elements  entering 
into  ferrous  alloys,  the  rate  of  cooling  and  numerous  other 
factors  affect  to  a  great  extent  the  physical  characteristics 
of  the  resulting  product  and  these  same  physical  character- 


istics have  been  accurately  defined  in  terms  of  tensile 
strength,  hardness,  elongation,  etc.,  but  the  metallograph- 
ist through  the  medium  of  the  microscope  and  pyrome- 
ter has  so  developed  his  science  that  he  is  able  to  deter- 
mine by  a  visual  examination  of  the  magnified  crystal 
pretty  closely  what  physical  characteristics  the  structure 
of  the  metal'  indicates. 

Pure  iron  crystals  are  termed  by  the  metallographist, 
ferrite.  From  the  very  nature  of  the  processes  involved 
in  the  manufacture  of  iron  it  is  practically  impossible  to 
produce,  commercially,  pure  ferrite,  although  in  the  past 
few  years  such  processes  have  been  developed  to  a  com- 
mercial stage.  The  nearest  approach  to  pure  iron  hereto- 
fore has  been  represented  in  Norway  iron.  However,  the 
advantageous  feature  of  Norway  iron,  namely,  purity, 
also  meant  a  deficiency  of  carbon  that  resulted  in  extreme 
softness,  which  is  not  always  an  advantage.  To  the  sur- 
prise of  many  users  who  were  forced  to  find  substitutes  in 
American  iron  during  the  War  period,  when  Norway  iron 
was  not  obtainable,  it  was  found  that  American  iron  could 
be  obtained  which  was  equal  to  Norway  iron  and  better 
suited  than  it  for  their  particular  purpose;  and  this  was  the 
case  in  connection  with  adding  material  used  for  oxy- 
acetylene  welding  purposes. 


Figure  1. 
Wrought  Iron  X  75.     Ferrite  Crystals  and  Slag  Streaks. 

In  commercial  iron,  upon  chemical  analysis,  are  found 
carbon,  manganese,  sulphur  and  phosphorus  in  various 
quantities  which  are  held  to  closely  defined  limits. 

It  is  interesting  and  of  particular  importance  to  note 
how  carbon  can  change  the  characteristics  of  otherwise 
pure  iron  so  that  the  resulting  product  may  be  soft  and 
ductile  or  hard  enough  to  cut  glass.  At  the  high  tempera- 
ture involved  in  the  metallurgy  of  iron,  the  carbon  present 
combines  with  some  of  the  iron  to  form  iron  carbide,  and 
some  or  all  of  this  iron  carbide  may  persist  throughout  all 
subsequent  mechanical  and  thermal  treatment  of  the  steel 


JUURNAI.  OF  THE  ENGINEERING  INSTITUTE  OF  CANADA 


613 


I lowi'ViT.  a  microscopic  fxamiiialioii  of  llii-  iron  after 
il  has  cooird  iiulicatcs  llial  the  iron  carbide,  which  the 
motallonra|)hisl  calls  cemciUito.  does  not  exist  alone  as 
such,  hut  lias  ihe  jxruliar  proiXTty  of  further  associalinj; 
itself  in  a  physical  manner  with  more  of  the  ferrite  produc- 
inv;  what  we  shall  call  i)ear!ite.  The  cemeiUite  seems  to  have 
-oliclilied,  or  rather  lohaveseixirated  from  solid  solution  in 
t  hin  jilates  between  which  are  plates  of  ferrite.  The  polishing 
and  etching  ojXTal ions  used  to  prepare  the  piece  for  micros- 
copic examination  have  so  worn  away  the  alternate  plates 
I  hat  under  the  microscope  they  Rlitter  with  all  the  iridescen- 
ce of  mother-of-pearl,  and  from  this  resemblance  topearl  the 
grains  are  termed  pearlite. 


bon  and  over,  the  steel  exhibits  the  peculiar  property  of 
hardening  under  considerable  heat  treatment,  and  finds 
its  use  in  the  fabrication  of  cutting  tools,  etc., 


SîvStK* 


-^r^'-V'vi 


Figure  2. 

Tool  Steel  X  750.    C  =  1.2Çc.     Grains  of  Pearlite  and 
Intercrystalline  Veins  of  Free  Excess  Cementite. 


Pearlite  is  much  stronger  than  ferrite,  and  as  the  car- 
bon content  of  the  steel  is  increased  and  the  proportion 
of  pearlite  necessarily  increases,  a  point  is  reached  where 
the  ferrite  crystals  disappear  from  the  structure  and  the 
latter  is  entirely  pearlite.  At  this  point,  approximately 
0.89^7  carbon,  the  steel  is  termed  eutectoid  and  has  a  ten- 
sile strength  of  approximately  12b, 000  pounds  per  sq.  in. 
In  comparing  this  with  tensile  strength  with  50,000  pounds 
per  sq.  in.  representing  the  strength  of  the  ferrite,  it  is 
evident  what  effect  the  pearlite  structure  exercises  on  the 
physical  characteristics  of  the  metal. 

Steel 

The  steel  used  in  the  fabrication  of  casting  and  struc- 
tural shapes,  by  far  the  largest  portion  of  that  used  in  com 
merce,  as  a  CcU^bon  content  approximately  0.20'^  or  less, 
while  for  use  in  boiler  plates,  machinery  and  such  applica- 
tions requiring  extraordinarv  strength,  steel  is  manufac- 
tured with  carbon  0.20Sc  and  0.40^0-    With  0.607o  car- 


Figure  3. 

Machinery  Steel  X  75  C=  .34'~o.     Ferrite  Crystals  and 

Intercrystalline  Grains  of  Pearlite. 

This  discussion  will  not  be  concerned  with  the  intri- 
cate phenomena  involved  in  the  hardening  of  steel  but  it 
will  be  sufficient  to  say  that  the  element  carbon  imparts 
to  the  steel  all  of  its  hardening  properties,  the  pearlite 
having  the  ability  to  change  its  physical  characteristics 
and  crystalline  structure  at  certain  temperatures;  and  by 
raising  the  steel  to  these  temperatures  and  quenching  and 
drawing,  the  carbon  is  retained  in  certain  of  these  stages. 
It  will  now  be  seen  that  an  increasing  proportion  of  carbon 
will  impart  increasing  hardness  to  the  steel  either  as  pear- 
lite in  annealed  steel  or  as  solid  solution  in  quenched  steel, 
and  this  fact  will  be  referred  to  later  in  this  dicscussion  in 
its  relation  to  welding. 

Where  extraordinary  hardness  is  required  the  carbon 
content  may  be  increased  to  1.5  percent,  butas  brittle- 
ness  seems  to  accompany  the  hardness  we  soon  approach 
a  limit,  at  which,  while  the  steel  may  have  a  desirable 
hardness,  yet  is  so  brittle  as  to  be  impracticable  to  use. 
The  extra  carbon  must  necessarily  form  free  cementite 
because  the  formation  of  the  eutectoid  pearlite  must  obey 
definite  physical  laws;  that  is,  when  the  iron  carbon  alloy 
has  reached  the  point  of  carbon  saturation  (,0.89'^7  ).  men- 
tioned above,  any  further  increase  of  the  carbon  content 
beyond  this  point  must  necessarily  form  free  cementite  by 
precipitation  from  the  supersaturated  solid  solution  upon 
cooling.  This  free  cementite,  termed  by  metallographist 
pro-eutectoid  cementite,  is  extremely  hard  and  brittle, 
having  a  tensile  strength  of  less  than  5,000  pounds  per 
square  inch.  It  is  evident  then,  that  when  the  carbon 
content  is  increased  up  to  l.o  percent  the  effect  of  this 
excess  cementite  in  annealed  steel  is  so  great  as  to  neutral- 
ize any  advantage  of  the  pearlite  present. 
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Cast  Iron 

If,  however,  the  carbon  content  is  increased  to  23^  to 
4J4  per  cent  we  again  realize  an  iron  that  is  applicable  to 
commercial  pursuits;  we  have,  in  fact,  cast  iron.  We  may 
consider  cast  iron  as  consisting  structurally  of  steel  of  a 
variable  carbon  content,  but  containing  when  molten 
carbon  in  such  great  excess  that  upon  cooling  it  is  no  longer 
all  held  in  solution  by  the  iron  but  is  partly  liberated 
as  tiny  flakes  of  graphite.  These  flakes  of  graphite  are  so 
completely  distributed  throughout  the  steel  matrix  that 
they  enable  the  cast  article  to  be  machined  with  even 
greater  expedition  than  if  it  were  a  steel  article  of  very  low 
carbon  content.  However,  the  presence  of  the  soft,  flakey 
graphite  has  a  very  detrimental  effect  upon  the  strength 
of  the  casting,  so  that  we  can  not  realize  in  cast  iron  a  ten- 
sile strength  greater  than  30,000  to  35,000  pounds  per 
square    inch. 


'is-  .:>  \'^'^- 


Figure  4. 

Grey  Cast  Iron  X  75.    Hard  Steel  Matrix  holding 
Flakes  of  Graphite. 

Conclusion  of  Metallography  Principles 

We  have  stated  sufficient  of  the  basic  facts  of  metallo- 
graphy to  apply  its  principles  to  the  science  of  welding; 
the  remaining  ferrous  alloy,  malleable  cast  iron,  has  been 
purposely  neglected  as  it  will  be  taken  up  in  detail  later 
on  in  this  paper. 

The  oxy-acetylene  process  of  welding  is  admirably 
suited  to  the  fabrication  of  joints  in  ferrous  alloys  of  pract- 
ically every  description.  The  oxy-acetylene  flame  is 
absolutely  neutral  in  its  re-action  so  that  it  remains  but  to 
develop  a  filler  rod  of  the  identical  chemical  constituents 
as  the  parent  metal  to  produce  a  joint  that  has  practically 
the  same  physical  characterictics  as  the  present  metal. 

Unfortunately  the  general  run  of  operators  in  the 
field  are  not  sufficiently  acquainted  with  the  principles 
governing  the  behaviour  of  metals  under  the  welding  torch 
to  exercise  the  proper  care  and  discretion  in  its  manipula- 
tion. Accordingly,  it  is  not  general  practice  to  attempt 
to  duplicate  in  the  filler  rod  the  physical  and  chemical  pro- 
perties of  the  parent  metal,  but  a  single  steel  rod  of  low 


carbon  is  used  for  the  fabrication  of  joints  on  all  members 
where  strength  is  the  only  factor  to  be  considered.  This 
rod  generally  has  a  carbon  content  of  between  0.10  and  0. 
15  percent,  the  latter  figure  being  the  maximum  allowable 
on  account  of  the  increasing  difficulty  of  manipulating  • 
under  the  flames  a  rod  of  increasnig  carbon  content. 

Strange  to  say,  a  reduction  of  the  minimum  figure  of 
0.10%  carbon  seems  to  effect  also  increasing  difficulty  of 
manipulation.  This  factor,  however,  is  not  so  prominent 
in  its  influence  as  another.  Were  a  filler  rod  of  extremely 
low  carbon  content  used,  such  as,  for  instance,  Norway 
iron,  the  resulting  weld  would  be  found  to  have  a  tensile 
strength  of  not  over  45,000  pounds  per  square  inch,  and 
furthermore  would  have  extreme  ductility  and  elongation 
under  stresses.  This  had  heretofore  been  considered  a 
favourable  characteristic  and  was  responsible  for  the  un- 
iversal favour  accorded  Norway  iron;  but  a  close  analysis 
of  the  effect  of  extreme  elongation  and  ductility  will  in- 
dicate a  number  of  objections  that  would  tend  to  nullify 
them  completely. 

Where  a  pressure  container  to  be  fabricated  with  an 
oxy-acetylene  joint  made  up  with  Norway  iron,  the  parent 
metal  of  the  container  necessarily  having  a  carbon  con- 
tent of  say  0.25  percent,  the  weaving  of  the  container  in 
service  would  subject  the  weld,  which  would  be  of  course 
relatively  softer,  to  a  continual  application  of  alternate 
bending  stresses  which  would  in  time  cause  the  weld  to 
fail  through  fatigue.  On  the  other  hand,  a  filler  rod  with 
carbon  content  approaching  0.15  percent  will  produce  a 
relatively  harder  weld  and  therefore,  a  weld  more  nearly 
approximating  the  stiffness  of  the  parent  metal,  in  the 
container.  Other  than  this,  it  is  possible  to  effect  a  weld 
using  a  filler  rod  of  these  characteristics  so  that  it  will  have 
a  tensile  strength  of  55.000  pounds  per  square  inch  and 
produce  by  far  a  bond  of  greater  strength  than  by  any 
other  known  means. 

Where  extreme  strength  and  toughness  is  absolutely 
essential  such  as  in  boiler  welding  or  repair  of  crankshafts 
a  nickel  steel  or  vanadium  steel  filler  rod  is  provided  with 
which  it  is  not  unusual  to  attain  a  tensile  strength  of  75, 
000  pounds  per  square  inch.  These  rods  also  permit  of 
superficial  heat  treatment  whereby  the  tensile  strength 
may  be  increased  to  85,000  or  90,000  pounds  per  square 
inch. 

Electric  Arc  Welding  Filler  Rod 

In  this  respect  it  might  be  well  to  consider  the  charac- 
teristics of  an  electric  welding  filler  rod  in  comparison  with 
a  filler  rod  used  in  oxy-acetylene  welding.  Electric  weld- 
ing requires  a  filler  rod  having  a  carbon  content  of  between 
0.25  and  0.35  percent,  due  to  the  difficulty  experienced  in 
holding  an  arc  with  a  filler  rod  having  a  lower  carbon  con- 
tent. It  appears  that  the  presence  of  the  carbon  in  the 
rod  tends  to  stabilize  the  arc  and  permits  of  a  more  uni- 
form deposition  of  the  filler  materiel  and  less  likelihood 
of  porosity. 

Oxy-Acetylene  Welding  of  Cast  Iron 

Again  in  cast  iron  welding,  the  oxy-acetylene  process 
seems  to  enjoy  a  monopoly.  The  oxy-acetylene  flame 
does  not  injure  the  cast  iron  in  the  slightest  excepting 
in  one  particular  which  is  overcome  to  a  great  extent  in 
the  proper  design  of  a  filler  rod,  the  presence  of  blowholes 
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ill  till'  (iiiislu'cl  wi'ld.  Tliis  factor  has  Ixtm  invcsliKalecl 
to  the  exlcnt  that  it  has  lioon  almost  comi)ktcly  avoided 
in  tlie  cast  iron  lillor  rods  ]:)rovidL'd  by  tiie  reputable 
apiiaratus  nianulaclurers.  Tlie  presence  of  hard  sjîots  has 
been  traced  to  tlie  use  of  imiMoperly  devised  Muxes,  as  well 
ascertain  iniiK'rIections  in  the  rod,  and  accordingly  has 
been  taken  care  of  by  later  developments. 

Electric  Arc  Welding  of  Cast  Iron 

l^p  to  a  few  years  a^o  the  electric  weidinR  process 
had  been  totally  unsuited  to  the  welding  of  cast  iron  and, 
as  a  matter  of  fact,  the  expedients  resorted  to  even  at  the 
present  time  are  really  make-shifts  and  cannot  be  con- 
sidered as  a  practical  solution  of  the  problem.  It  is  impossible 
to  utilize  a  cast  iron  filler  rod  in  the  electric  process  so  that 
the  weld  must  necessarily  be  effected  with  a  steel  filler  rod. 
The  core  of  the  weld  is,  of  course,  characteristic  of  steel 
but  where  the  weld  joins  the  cast  iron  metal  there  is  a 
zone  of  high  carbon  steel  that  is  extremely  brittle  and  fri- 
able so  that  there  is  practically  no  strength  in  the  bond. 
The  process  is  accordingly  limited  to  the  reclamation  of 
castings  containing  blowholes,  or  the  repair  of  scored  loco- 
motive cylinders.  In  this  respect  it  might  be  well  to 
record  the  use  of  pure  nickel  electrode  for  the  repair  of 
score  marks  in  locomotive  cylinders.  The  nickel,  while 
it  amalgamates  with  the  cast  iron,  yet  it  does  not  absorb 
to  any  great  degree  its  carbon,  so  that  there  is  no  zone  of 
weakness  as  there  is  in  the  bond  effected  by  a  steel  elec- 
trode. 

Thermit  Welding  of  Cast  Iron 

Thermit  welding  has  of  late  entered  the  field  of  cast 
iron  welding  but  to  a  superficial  degree.  The  Thermit 
reaction  of  aluminum  and  iron  oxide  is  utilized  to  produce 
a  high  temperature  and  this  in  turn  imparts  to  a  mixture 
of  cast  iron  the  necessary  heat  to  raise  the  latter  to  a  fluid 
condition.  The  process  is  cumbersome  and  costly,  how- 
ever, and  does  not  enjoy  any  considerable  application. 

Malleable  Cast  Iron 

Malleable  cast  iron  has  consistently  taxed  our  ingen- 
uity so  that  a  weld  may  be  effected  ha\dngall  of  the  charac- 
teristics of  the  original  material.  The  peculiar  factors 
involved  can  best  be  understood  by  an  exposition  of  the 
metallography  of  malleable  cast  iron.  It  is  found  that 
if  practically  the  identical  mixture  of  cast  iron  that 
would  ordinarily  produce  a  soft  gray  iron  casting  be  cast 
against  an  iron  chill,  or  otherwise  suddenly  chilled,  the 
carbon  would  not  precipitate  as  graphite  but  would  be  re- 
tained by  the  iron  to  produce  a  considerable  excess  of 
cementite.  If,  now,  this  casting  which  is  termed  a  "chill- 
ed cast  iron"  or  "white  cast  iron"  casting,  be  annealed  at 
a  red  heat  for  a  number  of  days,  a  startling  transformation 
is  found  to  have  occurred  in  its  structure.  The  cementite 
has  been  completely  decomposed  as  well  as  the  pearlite, 
but  while  the  carbon  is  necessarily  precipitated  it  is  not 
distributed  as  is  the  flake  graphite  in  grey  cast  iron,  but 
collects  in  nodules  as  amorphous  carbon  and  in  this  manner 
does  not  break  up  the  continuity  of  ferrite  crystals. 
Accordingly  a  malleable  iron  casting  may  have  a  ductility 
and  tensile  strength  closely  approaching  that  of  a  low  car- 
bon iron.  However,  if  this  mass  is  re-fused,  as  it  necessarily 
is  in  the  welding  process,  the  ferrite  will  re-absorb  the 


carl)on  and  upon  cfx)linK  the  mass  will  revert  to  the  struc- 
ture of  a  white  grey  cast  iron  and  of  a  poor  one  at  that. 
It  is  now  universal  practice  in  effecting  a  joint  between 
malleable  iron  parts  to  use  a  bronze  filler  rod  and  be  satis- 
fied with  what  is  practically  a  braze.  It  is  not  asuaily, 
however,  to  realize  a  tensile  strength  in  this  way  approach- 
ing 30,CXX)  pounds  per  square  inch  and  as  the  braze  can  be 
reinforced  the  b<jnd  may  approach  a  tensile  strength  equal 
to  if  not  greater  than  that  of  the  parent  metal. 


Figure  5. 

Malleable  Cast  Iron  X  75.     Ferrite  Mass  with  Free  Carbon 

in  Nodules  instead  of  Flakes. 

Non  Ferrous  Alloys 

Again,  in  the  non-ferrous  alloys  oxy-acetylene  weld- 
ing stands  alone.  Practically  all  brasses  and  bronzes  can 
be  welded,  using,  here  also,  a  single  filler  rod,  generally 
Tobin  Bronze;  or  w^here  a  relatively  low  melting  point  spel- 
ter is  required  a  60  -  40  mixture.  By  the  manipulation 
of  the  portions  of  copper  and  zinc  the  melting  point  of  the 
spelter  may  be  reduced  to  1,500  degrees- Fahr. 

Aluminum  is  most  readily  welded  by  the  oxy-acety- 
lene process  and  for  this  purpose  a  filler  rod  approximating 
the  standard  No.  12  alloy  is  used.  It  is  not  unusual  to 
produce  an  oxy-acetylene  weld  in  aluminum  having  a 
considerably  higher  tensile  strength  than  the  parent  metal. 

Conclusion 

While  it  is  not  reasonable  to  expect  that  every  welder 
will  be  a  metallographist,  it  is  apparent  that  by  the 
application  of  metallography,  the  finished  welds  can  be 
thoroughly  examined  and  the  proper  process  so  develop- 
ed that  the  operators  can  be  trained  to  make  the  best  welds 
with  of  course,  due  regard  for  efficiency  and  economy. 

It  should  be  noted  that  the  photographs  of  typical 
structures  are  not  made  from  prepared  sections  of  actual 
welds. 
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Annual  Meeting  Annovincement 

The  annual  general  meeting  of  The  Enéineering 
Institute  of  Canada  will  be  held  at  Montreal  on 
Tuesday,  January  24th,  1922,  at  ten  o'clock  A.M. 

At  this  meeting  the  formal  business  of  the 
annual  general  meeting  will  be  presented.  The 
agenda  will  consist  for  the  most  part  of  appoint- 
ments of  scrutineers;  appointment  of  auditors; 
reception  of  reports,  (a)  report  of  Council,  (b)  reports 
of  committees,  (c)  reports  of  Branches;  new  busi- 
ness; reports  of  scrutineers  announcing  election  of 
officers. 


Charters  for  Branches 

In  order  that  the  various  Branches  should  have  an 
evidence  of  their  authority  to  conduct  their  affairs  as  a 
Branch  of  The  Institute,  it  was  decided  at  a  recent  meeting 
of  Council  that  each  Branch  should  be  presented,  in  a  form 
suitable  for  framing,  a  charter  bearing  the  seal  of  The 
Institute,  and  the  signatures  of  its  officers. 

At  the  present  time  consideration  is  being  given  to 
the  form  which  would  by  most  suitable,  and  as  soon  as  a 
design  has  been  accepted,  each  Branch  of  The  Institute 
is  to  receive  a  copy. 

New  Branches 

Evidence  that  the  engineering  profession  is  becom- 
ing better  organized  from  year  to  year  is  shown  by  the 
fact  that,  at  the  meeting  of  Council  held  on  October  13st, 
applications  were  received  for  authority  to  establish 
Branches  of  The  Institute  from  Lethbridge,  Alta,  and 
London,  Ont.  At  this  meeting  approval  was  given  to  the 
petitions  in  both  cases. 

The  petitions  presented  were: —  "We,  the  under- 
signed Corporate  Members  of  The  Institute  beg  to  apply, 
under  section  49  of  the  By-laws,  for  authority  to  form  a 
Branch  at  London,  Ontario,  to  be  called  "The  London 
Branch  of  The  Engineering  Institute  of  Canada" 

H.  B.  R.  Craig,  M.E.I.C. 

A.  H.  Smith,  M.E.I.C. 

J.  Davis  Barnett,  M.E.I.C. 

J.  A.  Bell,  M.E.I.C. 

A.  J.  Sterns,  M.E.I.C. 

R.  I.  Olmsted,  A.M.E.I.C. 

W.  J.  Forbes-Mitchell,  A.M.E.I.C. 

F.  A.  Bell,  A.M.E.I.C. 

W.  C.  Miller,  A.M.E.I.C. 

W.  J.  Shaw,  Jr.,  A.M.E.I.C. 

Ibbotson  Leonard,  A.M.E.I.C. 

J.  R.  Rostron,  A.M.E.I.C. 

Chas.  Talbot,  A.M.E.I.C. 

H.  S.  Philips,  A.M.E.I.C. 

H.  A.  Brazier,  A.M.E.I.C. 

J.  E.  Wright.  A.M.E.I.C. 

W.  E.  Stephens,  A.M.E.I.C. 

Robert  McKillop,  A.M.E.I.C. 

A.  M.  Kirkpatrick,  A.M.E.I.C. 

F.  J.  Bridges,  Jr.  E.I.C. 

G.  H.  Chalmers,  Jr.  E.I.C. 
A.  A.  Anderson,  Jr.  E.I.C. 

"We  the  undersigned  Corporate  Members  of  The 
Engineering  Institute  of  Canada,  resident  at  Lethbridge, 
desire  to  form  a  Branch  of  The  Institute  at  Lethbridge, 
and  hereby  petition  you  for  authority  to  organize  the 
Lethbridge  Branch: — 

Sam  G.  Porter,  M.E.I.C. 
H.  B.  Muckleston,  M.E.I.C. 
P.  M.  Sauder,  M.E.I.C. 
F.  M.  Wood,  A.M.E.I.C. 
F.  S.  Dyke,  A.M.E.I.C. 
C.  L.  Dodge,  A.M.E.I.C. 
H.  G.  Cochrane,  A.M.E.I.C. 
Chas.  Raley,  A.M.E.I.C. 
R.  S.  Lawrence,  A.M.E.I.C, 
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C.  M.  Arnold.  M.K.I.C. 

{"..  N.  lloiisloii.  M.l'-.l.C". 

.1.  .1.  llaniiM.  A.M.IM.C" 

II.  VV.  MiTcli.  A.M.i:.l.e'. 

C.  I).  M;Kkint()sli.  A.M.I-M.C. 
F()ll()\vii>K  uraiitiiiK  the  petition  the  London  engineers 
arranged  lor  an  organization  dinner  nieetint;  at  the  Tecum- 
seli  liotel  on  Wednesday.  November  Kith,  at  which  there 
were  present  forty-live,  enlivened  l)y  the  singing  of 
SOURS  and  charaeterized  iiy  a  spirit  of  good  fellow-ship, 
the  London  Branch  was  organized  amid  considerable 
enthusiasm,  and  witli  a  heartiness  that  anticipates  a  suc- 
cessful future  of  activity  and  usefulness  for  the  London 
Branch. 

An  account  of  this  meeting  will  be  found  elsewhere, 
and  it  is  expected  that  a  description  of  the  organization 
of  the  Lethbridgc  Branch  will  appear  at  an  early  date. 

Proposed  change  in  the  By-laws 

At  the  Council  meeting  held  on  October  thirty-first 
a  petition  was  received  proposing  to  amend  section 
fifty-two  of  the  by-laws. 

In  the  letter  of  transmittal  the  reasons  for  such  a 
change  are  given  below: — 

"1. — That  without  desiring  to  advance  the  argument 
that  one  officer  is  more  necessary  or  more  meritorious 
than  the  other,  we  would  point  out  that  continuity  for 
at  least  a  year  seems  just  as  desirable  in  the  case  of  the 
secretary-treasurer  as  in  the  case  of  the  chairman,  because 
while  it  is  true  that  the  latter  is  in  close  touch  with  the 
affairs  of  the  Branch,  his  knowledge  relates  more  to  the 
general  activities  of  the  organization,  the  secretary  alone 
carrying  the  details.  First  hand  information  in  both 
cases  seems  necessary  to  the  best  working  of  the  incoming 
executive. 

2.  Besides  being  an  advantage  to  the  Branch,  as 
outlined  above,  and  in  that  way  to  The  InsHlutc  as  a 
whole,  it  is  also  a  compliment  to  the  individual  that 
appears  to  be  due  to  him  if  for  no  other  reason  than  as 
a  slight  acknowledgement  for  the  work  that  he,  with  his 
chairman,  has  done  in  the  past. 

3.  Lastly,  there  can  scarcely  be  anything  argued 
against  the  suggestion,  because  Council  permits  certain 
of  the  Branches  to  maintain  such  a  requirement  in  their 
by-laws  and  to  carry  out  the  practice  that  we  are  suggest- 
ing be  made  universal." 

This  publication  of  the  petition  which  follows  is  an 
official  notice  of  the  proposed  change  as  provided  for  in 
the  by-laws: — 

"L  Whereas:  Section  fifty-two  of  the  by-laws 
of  The  Institute  provides  that  the  immediate  past 
chairman  of  the  Branch  shall  be  a  member  of  the 
executive  committee  of  that  Branch,  but  makes  no 
corresponding  provision  as  to  the  immediate  past 
secretary-treasurer,  and, 

2.  Whereas:  It  seems  most  desirable  to  the 
signers  hereof  that  in  all  cases  the  past  secretary- 
treasurer  should  also  be  a  member  of  the  executive 
committee  of  his  Branch  for  at  least  one  year  following 
his  term  of  office,  which  as  a  matter  of  fact  is  already 
provided  for  in  the  by-laws  of  certain  of  the  Branches, 
and, 


.3.  Whereas:  Section  seventy-five  of  the  by-laws 
of  The  Iimlitule  Roveminn  amendments  thereto  re- 
Cjuires  that  jiroposals  to  amend  existing  by-laws  shall 
be  presented  in  writing  to  the  Council,  and  signed 
by  at  least  twenty  members, 

4.  Therefore:  The  undersigned  pray:  That 
Council  take  the  matter  under  advisement  and  issue 
instructions  for  the  taking  of  a  ballot  on  the  proposal, 
which  we  hereby  submit,  that  section  fifty-two  of 
Thr  Ivsliluli  by-laws  be  amended  so  as  to  provide 
that  the  immediate  past  secretary-treasurer  of  a 
Branch  shall  be  a  member  of  the  managing  committee 
of  that  Branch  for  at  least  one  year  following  his  term 
of  office. 

5.  As  a  wording  of  section  fifty-two  that  would 
accomplish  what  we  have  in  mind,  we  suggest: 

"Each  Branch  shall  be  managed  by  an  executive 
committee  or  managing  committee  consisting  of: 

(a)  .\  Branch  chairman,  a  Branch  secretary- 
treasurer,  and  not  less  than  three  other  members, 
all  to  be  known  as  elected  members  and  to  be  ballot- 
ed for  by  all  members  of  the  Branch  entitled  to 
vote  at  branch  elections, 

(b)  Those  members  of  council  resident  within 
the  jurisdiction  of  the  Branch,  to  be  known  as 
ex-officio  members,  and, 

(c)  The  immediate  past  chairman  and  the 
immediate  past  secretary-treasurer  of  the  branch 
to  be  known  as  members  emeriti,  these  latter  to  be 
members  for  one  year  immediately  following 
their  term  of  office." 

(Signed) 

A.  St.  Laurent,  M.E.I.C,  I.  F.  Uniacke,  M.E.I.C, 
S.  J.  Chapleau,  M.E.I.C,  C.  R.  Coutlee,  M.E.I.C, 
A.  J.  Matheson,  M.E.I.C,  S.  B.  Johnson,  M.E.I.C, 
J.  B.  Challies,  M.E.I.C,  A.  H.  Harkness,  M.E.I.C, 
R.  O.  Wynne-Roberts,  M.E.IC  H.  L.  Sevmour, 
A.M.E.I.C,  Frank  Barber,  M.E.I.C,  Willis  Chipman, 
M.E.I.C,  M.  F.  Cochrane  A.M.E.I.C.  R.  de  B.  Corriveau, 
M.E.I.C,  J.  B.  McRae,  M.E.I.C,  A.  A.  Dion,  M.E.I.C, 
G.  B.  Dodge,  M.E.I.C,  J.  E.  N.  Cauchon,  A.M.E.I.C, 
F.  C  Askwith,  A.M.E.I.C.  K.  M.  Cameron,  M.E.I.C, 
R.  J.  Durley,  M.E.I.C,  A.  B.  Lambe,  A:M.E.I.C.,  J.  E. 
Brown,  M.E.I.C,   A.  F.  Macallum,  M.E.I.C 

Industrial  Waste 

Owing  to  the  importance  of  the  subject  of  industrial 
waste  from  an  engineering  view^-point.  Council  has  con- 
stituted an  Industrial  Waste  Committee,  under  the  Chair- 
manship of  Wills  Maclachlan,  M.E.I.C.  of  Toronto,  who 
was  authorized  to  organize  the  work  of  this  Committee 
with  a  view  to  active  service.  As  Mr.  Maclachlan's 
abihty  in  an  organizing  capacity  is  well  known,  it  is  antici- 
pated that  the  results  of  the  work  of  this  committee  in 
co-operation  with  the  Committees  of  United  States  engin- 
eering organizations,  who  have  been  at  work  on  this  pro- 
blem for  some  time,  will  be  beneficial  to  the  industrial 
life  of  Canada,  and  to  the  engineering  profession. 
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Institute  Medals 

Since  1890,  and  until  a  few  years  ago  the  Gzowski 
medal  represented  the  one  award  of  merit  for  a  paper  pre- 
sented on  an  engineering  subject  during  the  year.  A  few 
years  ago,  J.  H.  Plummer  provided  a  fund  for  a  medal  to 
be  awarded  for  the  best  paper  on  a  metallurgical  or  chem- 
ical subject,  and  shortly  after  that,  Lt.  Col.  Leonard 
donated  the  Leonard  medal  as  an  Institute  medal  for  the 
best  paper  on  a  mining  subject,  presented  either  to  The 
Engineering  Institute,  or  the  Canadian  Institute  of  Min- 
ing and  Metallurgy. 

Recently  the  present  Leonard  and  Pluinmer  medal 
Committee  has  had  in  hand  the  question  of  a  suitable  de- 
sign for  these  two  medals,  and  the  approval  of  the  donors 
has  been  given  to  the  designs  submitted,  illustration 
of  which  will  appear  when  the  offical  approval  has  been 
given  by  the  Council  of  The  Institute. 

In  order  that  the  original  medal,  established  by  the 
late  Sir  Casimir  Gzowski  should  be  more  in  harmony 
with  the  other  medals,  and  instead  of  being  cast  in  silver 
should  be  of  gold,  the  Council  of  The  Institute  resolved 
that,  with  the  consent  of  the  heirs  of  the  late  Sir  Casimir 
Gzowski,  a  change  would  be  made,  and  in  future  the 
Gzowski  medal,  representing  the  award  for  the  best  paper 
in  Civil  Engineering,  should  be  of  gold.  On  communicat- 
ing with  C.  S.  Gzowski  Jr.,  M.E.I.C.,  a  reply  was  received 
from  his  father,  C.  S.  Gzowski,  Esq.,  who  gave  the  necess- 
ary authority  to  have  a  change  made. 

It  is  expected  that  a  further  announcement  regarding 
additional  medals  will  be  made  at  the  Annual  Meeting. 

The  Universities  and  the  Engineering 
Profession 

A  rather  interesting  statistical  investigation  was 
begun  in  1919  under  the  auspices  of  the  American  Asso- 
ciation of  Collegiate  Registrars  into  the  question  of  what 
proportion  of  the  distinguished  engineers  of  the  U.A.S. 
were  college  graduates  and  in  how  far  the  standing  in 
college  of  those  who  were  graduates  was  reflected  in  their 
subsequent  success  in  professional  practice. 

The  results  of  this  investigation  have  just  been  pub- 
lished in  an  article  entitled  "Scholarship  and  Eminence 
in  Engineering"  by  Ra\Tnond  Walters,  registrar  of  Le- 
high University,  which  appears  in  the  issue  of  the  maga- 
zine entitled  "Engineering  Education"  for  April,  1921. 
The  study  has  been  made  possible  by  the  co-operation  of 
the  authorities  of  75  of  the  leading  universities,  colleges 
and  technical  schools  of  the  United  States. 

The  first  difficulty  to  be  overcome  was  the  definition 
of  what  is  to  be  taken  as  constituting  a  "Distinguished 
Engineer."  The  criterion  adopted  was  that  of  having 
served:  (a)  as  an  ofhcer;  (b)  on  a  standing  committee;  (c) 
as  a  representative  of  any  one  of  the  four  great  engineering 
societies  of  the  LTnited  States  at  any  time  during  a  period 
of  five  years  —  1915-1919  inclusive.  These  societies  are 
the: 

American  Society  of  Civil  Engineers 
American  Society  of  Mechanical  Engineers 
American  Institute  of  Electrical  Engineers 
American  Institute  of  Mining  and  Metallurgical  Engineers. 
The   distinguished  engineers   thus  selected  number 
730. 


While  the  list  certainly  does  not  include  all  the  eminent 
engineers  in  the  United  States,  it  is  undoubtedly  a  list  of 
eminent  engineers  sufficiently  large  to  furnish  a  significant 
ground  for  generalization,  these  gentlemen  having  been 
selected  from  the  roll  of  an  annual  total  of  40,000  engineers 
constituting  the  membership  of  the  societies  in  question. 
Of  these  730  distinguished  engineers,  580,  or  almost 
exactly  80  percent,  are  found  to  be  college  graduates. 

These  figures  have  an  added  significance  when  it  is 
remembered  that  most  of  the  men  on  this  list  are  men 
well  over  fifty  years  of  age  and  that  they  accordingly 
graduated  in  the  late  '70's,  the  '80's  and  the  early  '9Ô's, 
when  attendance  at  colleges  and  technical  schools  was 
relatively  small  in  the  United  States,  many  men  who 
were  ambitious  to  become  engineers  usually  beginning 
their  carreers  in  surveying  camps,  machine  shops  and 
railway  offices. 

The  educational  record  of  these  730  distinguished 
engineers  was  as  follows: — 

Number  Percentage 

College  graduates 580  79.5 

Attended  college  but  did  not 

graduate 35  4.8 

School,  training  only 115  15.8 

It  was  found  possible  to  go  one  step  further  and  deter- 
mine the  standing  in  college  attained  by  392  of  these  580 
distinguished  engineers  who  were  college  graduates.  The 
records  of  the  others  could  not,  for  various  reasons,  be 
secured.  If  each  graduating  class  is  divided  into  fifths 
as  follows,  the  highest  fifth,  (or  20  p.  c.)  the  second  fifth, 
the  third,  fourth  and  lowest  fifth,  then  the  standing  of 
these  engineers  in  college  was  as  follows: — 

Highest  fifth 46.4  per  cent 

Second      "  27.8  "       " 

Third        "  18.3  "       " 

Fourth      "  3.6  "       " 

Lowest      " 3.8  "       " 

To  sum  up,  the  study  goes  to  show  that: — 

(1)  Among  distinguished  engineers  the  great  major- 
ity are  university  or  college  graduates. 

(2)  That  of  the  men  following  courses  of  university 
or  collegiate  study,  those  who  completed  their  course  and 
graduated  are  much  more  likely  to  achieve  success  than 
those  who  follow  a  partial  course  of  study  only. 

(3)  Of  those  students  who  did  complete  their  studies 
and  graduated,  those  who  at  their  graduation  made  a 
low  standing  were  much  less  successful  in  their  subsequent 
professional  life  than  those  who  attained  a  high  standing 
at  graduation. 

Conditions  in  Canada  being  very  similar  to  these  in 
the  United  States,  it  might  be  expected  that  these  con- 
clusions would  be  equally  true  of  the  Dominion.  It 
seemed,  however,  a  matter  of  interest  to  ascertain  whether 
the  same  preponderance  of  college  graduates  was  to  be 
found  among  engineers  of  distinction  in  Canada  as  in  the 
case  of  the  United  States. 

We  have  in  Canada  only  two  great  engineering 
societies,  The  Engineering  Institute  of  Canada  and  the 
Canadian  Institute  of  Mining  and  Metallurgy.  Through 
the  kindness  of  Fraser  S.  Keith  and  Geo.  C.  Mackenzie, 
the  secretaries  of  these  societies,  an  examination  has  been 
made  of  the  records  of  these  societies. 
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Tlu'  luiiulur  III  ciiKiiioers  in  Canada  is  of  course- 
nuuli  smaller  than  in  the  Inilecl  Slates  and  the  nunilKT 
of  enKiiK-ers  of  six'cial  i)rominencc  is  corresix>ndinn;ly 
less.  Neither  has  it  been  possible  to  make  such  a  tlio- 
roujrh  study  of  even  this  smaller  field  as  that  made  by 
the   American    Registrars   Association. 

TaUinv:,  however,  the  nieml)ership  of  the  Council  of 
the  Oinadian  Society  of  Civil  lùijiineers,  (i.e.  The  Engin- 
ffn'iKj  I iistiliile  of  r(/»(/i/((),durinK  the  past  ten  years,  the 
records  show  the  following  figures: — 

1912  1913  1914  1915  191G 

(Graduates 20  18  22  23  23 

'■;                G2.5  (i4.4  78.6  82.2  82.2 

Non  Graduates 8  10  6  5  5 

';,';         .   37.5  35.6  21.4  19.8  19.8 

1917  1918  1919  1920  1921 

Graduates 22  29  29  30  35 

%      75.9  82.8  82.8  81.1  87.5 

Non  Graduates 7  6  6  7  5 

%              24.1  17.2  17.2  18.9  12.5 

This  shows  a  regular  and  progressive  rise  in  the  pro- 
portion of  university  graduates  on  the  Council  as  compared 
with  engineers  who  have  not  obtained  a  college  training. 

It  will  thus  be  seen  that  of  the  316  persons  (although 
in  some  cases  the  same  person  may  have  served  for  more 
than  one  year)  who  have  been  members  of  the  Council 
during  the  period  of  10  years  covered  by  this  table,  78 
per  cent  were  college  graduates,  a  number  almost  ident- 
ical with  that  representing  the  proportion  of  college 
trained  men  among  the  distinguished  engineers  of  the 
United  States.  The  Secretary  of  The  Engineering 
InslUute  of  Canada  further  states  that  "a  casual  glimpse 
into  the  records  of  the  earlier  days  of  the  Canadian 
Society  of  Civil  Engineers  shows  a  large  proportion  of  non- 
graduate?,  that  is,  the  majority  of  prominent  engineers  of 
twenty  to  thirty  years  ago  were  not  college  graduates." 

Turning  now  to  he  Canadian  Mining  Institute 
(now  the  Canadian  Institute  of  Mining  and  Metallurgy), 
the  records  show  that,  taking  the  same  period  embracing 
the  past  ten  years,  the  Council  of  this  society  has  consisted 
of  gentlemen  of  whom  73  per  cent  were  graduates  and 
27  per  cent  were  non-graduates,  a  figure  again  in  general 
agreement  with  that  of  The  Engineering  Institute  of 
Canada  and  for  the  four  great  societies  of  the  United 
States.  Taking  the  total  membership  of  the  Executives 
of  the  sixteen  branches  of  the  C.I.M.M.  throughout  the 
Dominion  in  the  year  1920,  it  is  found  that  58  per  cent 
are  graduates  and  42  per  cent  are  not  graduates. 

It  must  be  remembered,  however,  in  this  connection 
that  the  membership  of  the  Canadian  Institute  of  Mining 
and  Metallurgy  is  not  composed  exclusively  of  engineers 
but  embraces  also  other  persons  connected  with  the  mining 
industry,  which  probably  accounts  for  the  lower  propor- 
tion of  college  graduates  in  its  council  and  executive  as 
compared  with  The  Engineering  Institute  of  Canada, 
which  is  a  strictly  professional  society. 

Frank  D.  Adams,  F.R.S.,  Hon.  M.E.I.C, 

Dean  of  the  Faculty  of  Applied  Science, 

McGill   University. 


CORRKSFONDENCE 


_    ^    ^    ^  if 

1 


The  Metric  System 

Editor,  "Journal:--  Nov.  9,  1921 

Dear  Sir:  - 

I  have  read  Mr.  Molitor's  paper  on  "The  Metric 
System  of  Weights  and  Measures"  in  the  November 
'Journal",  with  much  pleasure.  In  the  paper,  mention 
is  made  of  the  fact  that  surveying  instruments  would 
be  unaffected  by  a  general  change  to  the  metric  system, 
but  that  the  cheaper  accessories  like  levelling  rods,  tapes 
and  scales  could  be  replaced  with  metric  tools  when  necess- 
ary. 

In  this  connection,  it  is  of  interest  to  note  that  the 
Geodetic  Survey  o'  Canada  use  the  metric  system  for  the 
linear  measurements  in  the  triangulation  networks.  I 
believe  the  United  States  Coast  and  Geodetic  Survey  do 
the  same. 

To  enter  into  details,  the  base  lines  are  measured 
with  50  metre  tapes,  under  a  tension  of  15  kilograms. 
The  length  of  the  base  line  is  reported  in  metres.  The 
lengths  of  the  different  lines  in  the  triangulation  are 
calculated  in  metres,  and  are  shown  in  the  final  report  in 
metres.  The  bars  that  are  used  in  the  standardization 
building  are  1  metre  and  5  metre  bars  graduated  on  the 
metric  system. 

In  the  Meteorological  Section  of  the  Surveys  Labor- 
atory there  are  several  pieces  of  equipment,  all  graduated 
in  metres  and  millimetres.  On  the  one  metre  rule  there 
is  a  subsidiary  scale  of  inches.  All  tapes  and  other  mea- 
sures of  length  used  on  Dominion  Lands  Surveys  are 
standardized  in  this  section  of  the  Laboratory-. 

As  matters  stand  at  present,  the  surv^eyor  does  his 
topographical  work  using  the  English  system,  and  draws 
up  his  plans  in  that  system  to  present  to  the  public. 
However,  if  he  wants  to  use  the  data  supplied  by  the 
Geodetic  Survey  of  Canada  to  control  his  work,  or  if  he 
wants  his  measures  of  length  checked  against  a  standard, 
then  it  is  necessry  to  convert  from  the  popular  system 
to  the  metrical  system. 

As  far  as  the  surveyor  himself  is  concerned,  it  is 
quite  possible  that  the  additional  facility  with  which  he 
can  refer  to  the  accurate  governing  surveys  and  standards 
of  length  would  offset  the  inconvenience  of  changing  his 
own  tapes,  etc. 

Yours  verj'  truly. 


148  East  Ave.,  N., 
Hamilton,  Ontario. 


John  R.  Dunbar,  S.E.I.C. 


In  Mesopotamia 

Editor,    Journal: — 
Dear  Sir: 

The  work  here  is  very  interesting  and  I  hope  to  pre- 
pare a  paper  on  it  later.  The  only  trouble  is  that  the 
political  situation  is  very  bad.  The  new  king  is  all  for 
irrigation  which  really  is  the  only  thing  they  have  to  give 
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the  Arab,  but  they've  got  no  money  and  cannot  get  it. 
The  curse  of  the  whole  thing  is  the  Indian  system  that  is 
in  force.  It's  a  result  of  the  army  and  too  expensive  for 
the  amount  of  revenue.  Personally  I  do  not  think  it  will 
last  much  longer.  I  don't  like  the  way  we  have  to  work 
or  the  conditions,  and  I  firmly  believe  that  we  will  all  be  let 
out  by  December  31st.  I  expect  a  visit  from  the  king 
himself  to-morrow.  When  he  sees  what  we  are  doing  he 
may  make  another  effort,  but  I  doubt  it. 

At  present  I  am  supposed  to  be  in  charge  of  the  whole 
Euphrates  River  and  specially  repairs  to  the  Hundiyah 
Barrage  which  I  had  one  of  three  divisions  wrecked  during 
the  rebellion  last  fall.  It's  a  big  job  and  going  very  well 
so  far,  except  that  material  is  very  hard  to  get. 

We  may  get  home  this  coming  winter.  It  all  de- 
pends on  the  way  the  political  situation  turns  out. 

Give  my  best  to  all  my  friends  you  meet  in  Montreal 
and  Ottawa  and  believe  me. 

Yours  sincerely, 
Hindiyah  Barrage,  G.  B.  Hull,  A.M.E.I.C. 

Mesopotamia. 

Status  of  "Junior"  and  "Student"  Members 

Nov,  17,  1921 
Editor  "Journal", 
Dear  Sir  : — 

For  some  time  past  there  has  been  quite  a  lot  ol 
correspondence  in  the  "Journal"  regarding  classes  of 
membership  in  "The  Institute".  Several  members  seem 
to  be  in  favour  of  combining  the  present  classes  of  "Stu- 
dent" and  "Junior",  the  contention  being  that  the  two 
classes  are  essentially  the  same.  This  is  not  so.  Thev 
are  fundamentally  different. 

At  present,  a  "Student"  is  a  young  min,  in  many 
cases  still  a  boy,  who  is  starting  in  to  study  engineering. 
He  has  no  income,  but  has  to  spend  money  too  freely  for 
his  own  peace  of  mind  on  fees  and  living  expenses. 
He  has  had  no  experience  in  engineering  matters,  so  he 
is  not  qualified  to  vote.  He  is  willing  to  watch  senior 
members  of  The  Institute  in  their  deliberations,  and  to 
learn  from  them  how  engineering  matters  should  be 
handled.  His  object  in  life  is  to  learn  as  much  as  he  can, 
but  he  is  not  yet  ready  to  apply  what  knowledge  he  has. 

The  "Junior",  on  the  other  hand,  has  had  some  engin- 
eering experience.  He  has  real  money  coming  in.  His 
experience  qualifies  him  to  vote  on  certain  matters.  He 
is  still  learning,  but  he  wants  some  opportunity  to  apply 
what  knowledge  he  has  accumulated. 

If  the  present  classes  of  "Junior"  and  "Student" 
are  combined,  the  new  class  cannot  properly  replace  the 
two  present  ones.  I  think  it  can  be  taken  for  granted 
that  the  new  class  will  be  permitted  to  vote  on  certain 
matters.  This  would  give  the  Student  more  power  than 
he  can  intelligently  handle,  and  in  99  cases  out  of  100, 
more  than  he  desires.  In  the  matter  of  fees,  if  they  were 
made  to  correspond  to  the  present  Student  fees,  a  large 
source  of  revenue  to  "The  Institute"  would  be  unnecess- 
arily cut  off.  If  they  were  made  to  correspond  to  the 
present  Junior  fees,  practically  the  entire  student  member- 
ship would  be  lost. 


In  my  own  case  if  I  had  been  required  to  pay  $10 
entrance  fee  and  $10  a  year  annual  dues,  I  would  never 
have  become  associated  with  the  "Canadian  Society  of 
Civil  Engineers"  in  my  Freshman  year  at  college.  Fur- 
ther, through  my  student  membership  I  have  become 
interested  in  "Institute"  matters,  and  within  the  next  few 
months  I  shall  apply  for  transfer  to  the  next  higher  grade. 
If  I  were  not  already  a  Student  member  it  is  probable  that 
it  would  be  two  or  three  years  more  before  I  would  enter 
an  application  for  admission.  In  this  one  isolated  case, 
higher  fees  for  Student  members  would  have  meant  one 
Student  less  for  five  years,  and  one  Junior  less  for  at  least 
two  or  three  years. 

In  all  the  correspondence  I  have  noticed  on  this 
matter,  I  have  seen  no  reasons  advanced  for  combining 
the  classes  of  Junior  and  Student.  In  every  case  it  has 
been  merely  some  corporate  member's  personal  opinion. 
I  have  tried  to  show  that  there  are  reasons  for  keeping 
the  two  classes  distinct,  and  that  it  would  hurt  "The 
Institute"  to  combine  the  two  classes. 


148  East  Ave.  N., 
Hamilton,  Ont. 


Yours  very  truly, 

John  R.  Dunbar,  S.E.I.C. 


j 
J 


ELECTIONS  AND  TRANSFERS 


I 

i 


At  the  meeting  of  Council  held  on  October  31st,  1921,  [ 
the  following  elections  and  transfers  were  effected: —      ' 

Members  . 

Murray  Douglas  Alexander  Kennedy,  mgr.,  Tretheway  Silver 
Cobalt  Mine  Ltd.,  Gowganda. 

Robert  John  Marshall,  B.A.Sc,  (Univ.  of  Toronto),  president, 
Canadian  Inspection  &  Testing  Co.,  Ltd.,  Toronto. 

John  Stadler,  asst.  mgr.,  Belgo  Canadian  Pulp  &  Paper  Co., 
Shawinigan  Falls. 

Miles  Walker,  Gagetown,  N.B. 

Associate  2Ienibers 

1.  Walter  Buckley,  supt.,  Dominion  Iron  &  Steel  Co.,  Sydney.  N.S. 

Harold  Cassels  Chipman,  asst.    chief  dftsman.  Dominion  Coal  i 
Company,  Glace  Bay,  N.S. 

John  Hugh  Fraser,  mech,  supt.,  Dominion  Iron  &  Steel  Company, 
Sydney,  N,S. 

Bertrand  Hagarty,  Winnipeg,  Man. 

Thomas  Philip  Hamel,  building  designer.  Three  Rivers  Pulp  & 
Paper  Co.,  Ltd.,  Three  Rivers,  Que. 

John  Brown  Hamilton,  Town  Engr.,  Estevan,  Sask. 

Sidney  Harding,  D.L.S.,  member  of  firm.  Parsons  Engineering 
Co.,  Regina,  Sask. 

Junior 

Ralph    Wallace    Donaldson,    dftsman.    Barber,    Wynne-Roberts 

and  Seymour,  Toronto. 

Transferred  from  the  class  of  Associate  Member  to  thatl 
of  Member. 
Victor  Michie,  munie,  engr,,  Municipality  of  Morton,  Boissi 
Man. 
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Tnnixfcnrd  f  1(1111  the  rliiss  nf  J  iiniiir  lo  Ihiil  of  A  nunc  idle 
Mn„l,n: 
(li-orKC's  Snndli's  lirown,  asst.  engr..  D.N.R.,  C.I'.K..  LelhbritlKo, 

.I;iiiu's  War(lro|H'  Dick  Farrcll,  B.A..  H.Sc,  (Queen's  Univ.) 
;issl.  siipl.,  \V:ilcr\v()rl<s.  RcKina,  Sask. 

Ktlwarcl  Hughes,  iMij;r.,  Crow's  Nest  Pass  Coal  Co.,  Ltd.. 
Fcrnic,  B.C. 

William  George  Mawliinnoy.  B.C.K.,  (Univ.  of  Man.)  munie. 
0M>;r..  rural  numiiiipalily  of  l^lliic.  St.  Lazare.  Man. 

Donald  DcCourcy  Koss-Ross,  B.Sc,  fMctiill  Univ.),  industrial 
tiiKr.,  Canadian  Consolidatod  Rubhor  Co.,  Montreal. 

Trausfvrrctlfroin  llic  clans  of  Studcril  lo  Ihtit  of  Junior. 

John  Howard  Hickey,  B.Sc.  (CE.),  (N.S.  Tech.,  Col.,),  asst. 
engr.,  city  engr's  oflice.  I  lalifax.  N.  S. 

Guy  Adamson  Lindsay.  H.Sc,  (McGill  Univ.).  hydraulic  engr., 
St.  Lawrence  River  Improvement  Investigation,  Ottawa,  Ont. 

Giant  Price  Pearson,  B.A.Sc.  (Univ.  of  Tor.t,  munie,  engr., 
munie,  of  St.  Andrews,  Clandeboye.  Man. 

At  the  meeting  of  Council  held  on  November  22nd, 
1921,  the  following  elections  and  transfers  were  effected: — 

Members 

William  Irvine  Hay.  principal  surveyor,  the  British  Corpn.  for  the 
Survey  &  Registry  of  Shipping,  Montreal.  Que. 

Earl  Ewing  Litz,  combustion  engr.,  Algoma  Steel  Corpn.  Ltd.. 
Sault  Ste.  Marie,  Ont. 

Lawrence  Tliomas  Martin,  commissioner.  T.  &  N.  O.  RIy.,  mana- 
ging director.  Great  Lakes  Dredging  Co.,  Ltd..  &  managing  partner, 
O'Brien  &  Martin,  Ottawa,  Ont. 

Associate  Members 

John  Cummings.  Victoria.  B.C. 

Charles  Harvey,  B.A.Sc.  Univ.  Toronto,  insp'r  of  bldg.  constm., 
Riordon  Company.  Temiskaming.  Que. 

Horace  Henry  Hawkes,  struct '1  designer.  Laurentide  Company, 
Grand  Mere,  Que. 

James  A.  Kelso,  B.Sc.  M.Sc,  Queen's  Univ.,  director,  industrial 
laboratories  L'niv.  of  Alberta,  prov.  analyst,  Prov.  of  Alberta,  and 
consltg.  chem.  engr.,  Edmonton  Alta. 

David  Kirk  Lyons.  Dominion  Iron  &  Steel  Co.,  Sydney,  N.S. 

James  Boustead  Newton,  dist.  irrig.  officer  in  charge  of  special 
project,  dist.  No.  I.  Public  Works.  Mesopotamia.  Amarah.  Mesopotamia. 

Norman  Chester  Ralston,  asst.  dist.  engr.,  Dept.  P.W.  Canada, 
HaHfax.    N.S. 

Richard  Curtis  Smith.  B.Sc.  Tufts  College.  Mass.,  contract  engr., 
Canadian  Mead-Morrison  Co.,  Ltd.,  Montreal  Que. 

William  Smith  Wilson,  tech.  engr.,  Dominion.  Iron  &  Steel  Co., 
Sydney,   N.S. 

J  uni or  s 

Jean  Jacques  Lanctot,  road  inspr..  Ministry  of  Roads,  Prov.  of 
Que. 

John  Courtenay  Mews,  dftsman..  N.S.  Steel  &  Coal  Co.,  Wabana, 
Nfld. 

Jean  Francis  Wickenden,  B.Sc.  McGill  Univ.,  contracting  engr., 
Horton  Steel  Works  Limited,  Bridgeburg,  Ont. 


Tranitfrrt'd  from  Ihr  rlnux  nj  Akhui mh 
Member  to  that  of  Mimlxr 
Walter  James  Armstrong.  M.K..  Cornell  Univ.,  cnjjr.  in  cliarKe 
engr'g  dept..   Ross  &  Macrlonald.  Montreal. 

Rus,sell  Sutherland  Smart,  M.K.  Univ.  Toronto,  B.A.,  Queen's 
Univ.,  in  charge  Ottawa  oflicc,  Fctherstonhaugh  &  Co.,  and  Fetherstfjn- 
liaugh  &  Smart,  Patent  Solicitors,  Engineers  &  Draughtsmen. 

Transferred  from  (he  class  of  Student 
to  thai  of  Associate  Mcml>er 
Louis  ['hilippe  Vezina,  B.A.Sc,  Univ.  Toronto,  Chicoutimi,  Que. 

Canadian  Engineering  .Standards  Association, 
Standardization  in  Belgium 

A  communication  has  been  received  from  the  .Associa- 
tion Beige  de  Standardisation  (A.B.S.j  advising  that  the 
following  publications  have  been  issued  by  that  body: 
No.  1. — Rules  for  the  Construction  of  Steel  Roof  Trusses. 
No.  2. — Rules    for    the    Construction    of   Steel    Tanks. 
No.  3.  —Rules  for  the  Construction  of  Galvanized  Cor- 
rugated Roofs  and  Partitions. 
No.  4. — Standardization  of  Shafts  and  Pulleys. 
No.  5. — Standardization  of  Steel  Bridges. 
No.  6. — Standardization  of  Bolts  and  Rivets. 
No.  7. — Standard  Requirements  for  Electrical  Machinery. 

The  pamphlets  Nos.  1.  2,  3,  and  5  give  directions  as  to 
the  constants  used  and  methods  to  be  followed  in  the  work- 
ing out  of  the  necessary  calculations;  they  prescribe  pro- 
per workshop  methods  and  contain  also  provisions  as  to 
the  delivery  and  erection  of  the  structures.  Conditions 
relating  to  terms  of  guarantee,  payment,  etc.,  are  also 
included.  The  quality  of  material  will  be  dealt  with  in  a 
further  publication. 

Pamphlet  No.  4,  Standardization  of  Shafts  and  Pull- 
eys, deals  with  the  diameters  of  shafts  and  the  principal 
dimensions  of  pulleys,  standard  sizes  being  prescribed 
with  a  view  of  lessening  the  number  of  t^•pes  to  be  regular- 
ly furnished  by  Belgian  manufactures. 

Pamphlet  No.  6,  Standardization  of  Bolts  and  Riv- 
ets, gives  tables  of  dimensions  of  bolts  from  63  2  to  77  mm. 
and  rivets  from  632  to  25I2  rnrn. 

The  A.B.S.  has  also  published  a  sheet  or  poster  on 
Advice  to  Firemen,  which  is  intended  for  use  in  the  boiler 
room  and  gives  brief  directions  as  to  methods  of  firing, 
preparation  of  coal,  thickness  of  fire,  methods  of  cleaning 
fires,  and  other  instructions  leading  to  economy  in  fuel. 
Directions  regarding  precautions  as  to  safety  are  also  in- 
cluded, together  wth  information  as  to  proper  methods 
of  boiler  cleaning  and  the  working  of  super-heaters. 

Pamphlet  No.  7,  Standard  Requirements  for  the  In- 
spection of  Electrical  Machinery  and  Transformers.  This 
has  been  drawn  up  by  the  Belgian  Electro-Technical  Com- 
mittee for  issue  by  the  A.B.S.  and  includes  two  parts,  the 
first  containing  definitions  and  particulars  required  in  pre- 
paring requiries  or  tendering  for  electrical  machinery,  and 
the  second  part  dealing  with  the  conditions  to  be  satisfied 
by  such  machinery  as  regards  permissible  temperature 
rise,  dielectric  strength  of  insulation,  mechanical  tests, 
efficiency,  and  losses. 

These  publications  can  be  obtained  from  the  Secre- 
tary, Association  Beige  de  Standardisation,  33  Rue  Ducale, 
Brussels. 
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Addresses  Wanted 

With  the  compilation  of  the  1922  Year-Book  under  way  and  for  purposes  of  general  record  it  is  necessary  to 
locate  if  possible  those  members  whose  addresses  are  not  known.  Any  information  regarding  the  addresses  of 
members  on  the  list  printed  below  will  be  greatly  appreciated  by  the  Secretary. 


Members 

Allison,  John  Logic, 
*Canniff,  Clarkson  Moffat, 
*Daw,  Hilder,  (Major) 

Garden,  Charles, 

George,  F.  J. 

Haney,  Michael,  J. 

MacDonald,  Charles,  LL.D. 
*MacLachlan,  J.S., 
*Macpherson,  Osborne  Cluny,  (Lieut.) 

Maximoff,  Sergius  P., 

Ord,  L.  R.,  D.L.S., 

Press,  William  Joseph, 
*Sims,  Henry  Bueth, 

Sothman,  P.W., 

Welch,  Archibald, 

Associate  Members 

*Adain,  William  Alexander,  (Capt.,  M.C.) 
*Adamson,  Ernest  Kinnear, 

Archibald,  Charles  Lawrence, 

Baggs,  Edwin, 
*Barton,  Robert  A.,  (Lieut.) 

Beck,  Herbert  Philip, 

Bell,  Charles  Bumby, 
*Bidwell,  Leonard  M., 
*Bishop.  Reginald  W., 

Black,  William  D., 
*Bowie,  Jas., 
*Bnmner,  Godfrey  H., 

Burnett,  Archibald, 

Busso,  Edwards  Guiseppe  Mario, 
*Butler,  Geo.  A., 
*Caddell,  William  Persse,  (Capt.) 
*Cahan,  J.  P.,  (Lieut.) 

Canfield,  Fr.  O., 
*ChappeU,  Frank,  (Lieut.) 
*Chivers,  C.  W.  U.,  (Capt.) 

Chown,  Reginald, 

Clarke,  Ernest  R., 
*D'Abbadie,  Camille  A., 
*deLestang,  Paul  L.  G.,  (Lieut.) 
♦Donaldson,  Jolin  M.,  (Capt.) 

Duckworth,  Walter  R., 
*Duff,  Prescott  Blagdon,  (Lieut.) 

Elliott,  John  S., 

*Ellis,  J.  G.  St.  J.  (Reported  to  have  been 
killed  in  action) 

Flanagan,  Oliver  L., 

Flood,  John  Garnar, 

Frigon,  A., 

*Garrow,  Alan  Balfour,  (Capt.) 

GDrijn,  Jd'ii, 


*Grant,  LeRoy  Fraser,  (Major) 
Gunn,  Luther  Collins, 
♦Hamilton,  George  M.,  (Lieut.) 
*Handley,  John, 

Hanson.  Edward,  Christian,  Adair, 
*Hay,  William  Wren, 
♦Heywood,  E.  P..,  (Lieut.) 
♦Hodgson,  H.  M.  T. 

Huestis,  Harry  E., 

Keefer,  Edward  C, 

King,  John  L., 

Kolling,  Peter  Ingvar, 

Kiumm,  Carl  O.  W., 

LaForest,  G.  B., 

Lefebvre,  J.  V.  Stanislas, 
♦Lockhart,  Wm.  D., 

Macdonald,  John,  (Lieut.) 

Mackay,  Angus  G., 
♦Mackenzie,  John  A.,  (Major,  D.S.O.) 
♦Macklem,  Oliver  T.,  (Staff  Capt.) 
♦MacLachlan,  James  B., 

MacLaren,  Walter  Corning, 
♦McLean,  John  Rose,  (Lieut.) 
♦McPhee,  Murdoch  N.,  (Lieut.) 
♦Moorhouse,  W.  Norwood, 
♦Murphy,  Philip  Frederick,  (2nd.  Lieut) 
♦Murton,  James  G.,  (Major) 

Newton,  Christopher  Anthony, 
♦Nowlan,  Arthur, 
♦Obom,  Stanley  Mill, 
♦O'Leary,  H.  Gordon, 
♦Patrick,  Khosru  Sorab, 

Payne,  Caleb, 
♦Pickering,  Francis  Alex., 

Plumb,  Maurice  William, 
♦Powell,  Alan  Torrance,  (Major) 
♦PuUen,  Ernest  Fleetwood,  (Major) 
♦Reid,  A.  C, 

♦Reynolds,  George,  (Lieut.) 
♦Robinson,  Thomas  E., 

Ross,  Charles  Raymond, 
♦Rowley,  Harold  G., 
♦Saunders,  Walter  L.,  (Lieut.) 

Saynor,  Fred, 

Sharpe,  D.  Neville, 

♦Simpson,  Rupert,  (Capt.) 

♦Smith,  A.  Parker,  (Capt.) 

Smith,  Herbert  Nevile, 

Smith,  W.  C, 

♦Sohier,  Raymond,  (Croix  de  Guerre) 

♦Stavert,  William  D.,  (Lieut.) 

Stewart,  Norman  G., 

♦Thome,  Stuart  M.,  (Major) 

Van  Every,  Wm.  Wishart, 

♦Walker,  T.  Molineux,  (Capt.) 


♦Walker,  Wm.  John, 
♦Watts,  Alfred  Douglas,  (Major) 
♦Wickham,  James  Thomas, 
Zverina,  Jan. 

Juniors 

♦Adams,  Wm.  D., 
♦Allan,  H.  D.  (Lieut.) 
♦Badgley,  L.  A., 

Bathen,  Johan, 
♦Booth,  Charies  D.  G., 

Boulton,  C.  A., 
♦Brown,  H.  L., 

Bryant,  Earlham, 

Burton,  E.  C, 
♦Campbell,  W.  L  H., 

Clendinning,  James, 
♦Dansereau,  J.  A   (Lieut-Col.) 
♦De  Cardiallac,  Galliot. 
♦Dkon,  G.  B. 
♦Draper,  W.  H. 
♦Faim,  A.  S.  (Capt.) 
♦Ferris,  C.  B.  (Major) 

Forest,  Albert, 
♦Eraser,  C.  E.  (Capt.) 

George,  W.  B. 
♦Greening,  E.  C. 

Hamilton,  J.  R. 

Holland,  H.  D. 

Hughes,  H.  C. 
♦Jones.  John  Henry  (Lieut.) 
♦Junkin,  R.  L.  (Capt.  M.C.) 

Lacroix,  P.  A. 

Lamb,  G.  J. 
♦Léger,  A. 

McKnight,  R. 
♦McNeil,  O.  M.  (Lieut.) 
♦McRae,  J.  P. 
♦Mills,  Leslie  Gordon, 
♦Mitchell,  J.  Cameron,  (Capt.) 
♦Moody,  F.  H.  (Major) 
♦Moran,  P.  J. 
♦Moxon,  G.  B. 
♦Passy,  P.  de  Lacy 

Patenaude,  Jos  T.  Z. 
♦Penny,  Edgar  (Capt.) 
♦Richardson,  C.  E. 
♦Stewart,  H.  W.  (Lieut.) 

Taylor,  W.  H. 
♦Theriault,  A.  (Major) 

Tippet,  H.  Jackson 
♦Wetmore,  Fred  W.  C. 
♦Willrich,  C.  G.  (Lieut.) 

♦Worthington,  A.  N.  (Major) 
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Studrnln 

Alifl,  John  S. 
•Adiaixl.  L.  S. 
•Anderson,  A.  C. 

Barnes,  I'.  II. 
•Hayne.  C.  MacV, 
•Uirchard,  K.  R. 
•HreiniuT,  F.  E.  A. 
•Hrouso,  !•:.  n. 

Brow,  James  Barrett, 
•Brown,  Leo.  B.  (.Ijeiit.') 
•Browne,  William  .Joseph, 

Cameron,  Cîeo.  I>)nalcl  West, 
•Cameron,  John  HcKinald, 
•Cann,  Frederick  Lome,  (Lieut.) 
•Camsew,  C.  N.  T. 

Cromwell,  IL  Roy, 

CumminR,  Chas.  H. 
•Dawson,  J.  K. 
•DePaul,  M.  J. 

Desmaisons,  O. 

Deschamp,  A. 

Dick,  V.  W. 

Dickson,  Wm.  J. 

Donaldson,  Arthur, 
•Domic,  R.  \\. 
•Duguid,  A.  F. 

Dunbar,  Prosper  Gerald, 
•Dunlop,  H.  J.(Lieut.) 
•Eaton,  H.  T. 
•Ellis,  Fred.  James 

Farrow,  J. 

Ferguson,  G.  H. 
•Fessenden,  Chas.  V.  (Lieut.) 

Filteau,  J.  N.  L. 

Fleming.  G.  O.  (Lieut.) 
•French,  W.  G. 
•Gage,  Chas.  E.  (Lieut.) 


•Gagnicr,  O.  J. 

Gannon,  A. 
•Cîaffnon,  E, 
•(;eale,  C.  N. 
•Gear,  Geo. 
♦Gilley,  J.  R. (Lieut.) 
•C;ianville,  J.  C, 

Glave,  R.  B. 

Goldie,  J.  E. 
•Graliam,  D.  S. 
•Grant,  W.  R. 
•Hall,  John  S. 
•Hammer-Scliou,  J.  (Capt.) 
•I  layman,  L.  T.  (Lieut.) 
•Hceney.  Terrence  J.  C.  (Lieut.) 
•Hewson,  J.  II. 
•Jacquemart,  Rene, 
•Jaffary,  Jas.  H.  E. 

James,  Victor  A. 
•Jepson,  Thos. 
•Johnson,  G.  Alan,  (Lieut.  M.C.) 

Kennedy,  Chas.  Lawrence 
•Knight,  A.  G.  (Capt.  D.S.O.,  M.C.) 

Laurin,  James  E. 

Liddy,  S.  J.  Wilford, 
•Lindsay,  Roy  Eli  (Lieut.) 

Loignon,  B. 
•Macaulay,  Colin  A. 
•Mâcheras,  Jos.  P. 
•Macpherson,  H.E. 

Margison,  Oswald, 
•Martin,  B.  E. 

McClintock,  G.  A. 

McCulloch,  M.  J. 

McDonald,  John  Nicholson, 
•Mclnnes,  Wm.  A. 
•Mcintosh,  W.  L. 

Methe,  L.  P. 
•Mignault,  L. 


Morency,  Goo.  Elie 

Murphy,  A.  R. 
•Murray,  Ja«. 

Noonan,  Wm.  II. 
•Patterson,  R.  G. 
•Pcarse,  W.  G. 
•Peterkin,  S.  MacC. 
•Plant,  W.  A. 

Potter,  John  B. 
♦Pym,  J.  S. 

Ricard,  Maurice, 
•Richardson,  C.  W.  B.  (Lieut.) 
•Ritchie,  W.  W. 
•Ryan,  Chas.  C. 
•Scott,  M.  A.  (Lieut.) 
•Scott,  N.  M. 
•Seymour,  E.  R.  W. 
•Shannon.  R.  E. 

Sharpe.  C.  B. 
•Sime,  A.  W. 
♦Spear,  D.  C. 
•Spence,  W.  A. 

Stalker,  D.  A. 
•Staples,  G.  J. 
•Stewart,  A.  E. 

Stokes,  L.  F. 

•Sutherland,  D.  M.  (Lieut.) 
•Voaden,  Vincent, 
•Williscroft,  Geo.  M. 
•Wilson,  A.  L. 
•WUson,  J.  C. 
•Wood,  H.  A.  (Lieut.) 
•Woollatt,  D.  H.  (Lieut.  R.A.F.) 

Yates,  B.  T. 


Associates 


Gosselin,  Jos, 
McGuire.  F.  C. 


The  American  Association  for  the 
Advancement  of  Science 

In  the  November  Journal,  an  announcement  was 
made  of  the  Toronto  meeting  of  the  American  Association 
for  the  Advancement  of  Science,  to  be  held  December 
27-31  in  the  buildings  of  the  University  of  Toronto. 
Some  thirty  associated  or  affiliated  societies  have  written 
annotmcing  their  intention  of  holding  sectional  meetings 
at  this  Toronto  Conference,  and  will  take  part  in  the 
general  meetings,  receptions  and  social  events.  The 
attendance  will  probably  be  from  one  thousand  to  two 
thousand,  including  scientists  representing  the  different 
imiversities  in  the  United  States  and  Canada,  and  also 
representatives  of  Government  Departments,  industrial 
and  other  establishments  employing  scientific  staffs. 

It  is  the  intention  of  the  local  committee  to  have, 
as  an  integral  part  of  the  conference,  an  exhibit  of 
scientific  apparatus  and  products,  chiefly  of  Physics  and 
Chemistry.    There  will  also  be  a  display  of  the  most 


recent  scientific  books.  The  chairman  of  the  local 
committee  for  the  Toronto  meeting  is  Dr.  J.  C.  Fields, 
professor  of  mathematics  at  the  University  of  Toronto 
and  well  known  in  scientific  circles.  On  the  local  commit- 
tee there  are  a  number  of  engineers.  Brigadier  General 
C.  H.  Mitchell,  M.E.I.C,  and  Professors  J.  W.  Bain  and 
C.  H.  C.  Wright,  Faculty  of  Applied  Science. 

In  the  announcements  of  last  month  the  names  of 
engineers  connected  with  the  engineering  section  were 
given.  Professor  C.  R.  Yoimg,  M.E.I.C,  is  a  local  repre- 
sentative of  the  Society  for  the  Promotion  of  Engineering 
Education.  As  announced  some  time  ago  H.  L.  Se>-mour, 
C.E„  (To-.)  A.M.E.I.C,  is  the  secretary  of  the  Local 
Committee.  On  accoimt  of  the  great  amount  of  work 
involved  he  is  being  assisted  by  A.  M.  Reid,  S.E.I.C. 
who  has  taken  an  active  interest  and  a  prominent 
part  in  The  Institute  in  connection  with  student 
activities.  He  is  at  present  Chairman  of  the 
"School"  Committee  of  the  E.I.C.,  formed  to  co-operate 
with  the  executive  of  the  Toronto  Branch. 
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Library  Notes 

"The  New   Oil  Fields  of  Northern  Canada"   by 

F.H.Kitto.A.M.E.I.Cis  the  titleofaninterestingpamph- 
let  on  the  Mackenzie  District  that  has  recently  been 
issued  by  the  Department  of  the  Interior  through  its 
Natural  Resources  Intelligence  Branch  at  Ottawa.  The 
report  contains  a  description  of  the  area  of  the  new  dis- 
trict, a  resume  of  progress  and  development,  a  synopsis 
of  the  regulations  and  other  valuable  information  regard- 
ing routes  of  transportation,  communication,  climate, 
sources  of  supply,  accommodation  and  such  details. 

A  route  map  of  the  district  accompanies  the  pamphlet 
which  may  be  obtained  free  of  charge,  upon  application 
to  the  superintendent  of  the  natural  resources,  Intelli- 
gence Branch,   Department  of  the   Interior,   Ottawa. 

American  Society  for  Testing  Materials,  1921 
Tentative  Standards.  518  pages  $5  paper  binding,  $6  cloth 
binding,  published  by  American  Society  for  Testing  Mater- 
ials, 1315  Spruce  St.,  Philadelphia,  Pa.  This  volume  brings 
up  to  date  the  Standards  and  Tentative  Standards  of  the 
A.S.T.M.  and  is  a  valuable  addition  to  the  engineer's 
library.  The  Standards  cover:  ferrous  metals,  non-ferrous 
metals,  cement,  lime,  gypsum  and  clay  products,  preserva- 
tive coatings,petroleum  products,  road  materials,  coal, 
waterproofing,  insulating,  shipping  containers,  rubber 
products,  and  textile  materials. 

Members'  Exchange 

For  Sale 

Jacob  staff  instrument  without  staff,  can  be  inspected 
at  Institute  Headquarters  office. 


I 


PERSONALS 


\ 


H.  R.  Theakton,  Jr.E.I.C,  lately  with  Stone  and 
Webster,  in  Boston,  has  been  appointed  assistant  professor 
of  engineering  at  Dalhousie  University,  Halifax,  Ont. 

John  A.  Denoran,  A.M.E.I.C,,  has  accepted  a  position 
with  the  engineering  department  of  the  Hollinger  Gold 
Mines,  Ltd.,  at  Timmins,  Ont. 

Herbert  Phillips,  M.E.I.C,  has  been  appointed  man- 
aging director  of  The  New  Brunswick  Contracting  and 
Building  Co.  Ltd.,  with  Headquarters  at  107  Prince 
William  St.,  St.  John,  N.B. 

C.  Wilbert  Ryan,  Jr.E.I.C,  formerly  of  Wolfville, 
N.S.,  has  moved  to  Patterson,  N.J.,  where  he  is  employed 
by  the  John  W.  Ferguson  Co. 

R.  K.  Northey,  A.M.E.I.C,  has  moved  from  Regina, 
Sask,  to  Toronto,  Ont.  where  he  has  joined  the  staff  of  the 
Tulfer  Manufacturing  Company. 

George  Sproule,  M.E.I.C,  who  has  been  for  some 
time  in  County  Tyrone,  Ireland,  is  sailing  for  the  Gold 
Coast  Colony,  Mr.  Sproule  has  been  appointed  an  assistant 
engineer  on  the  Gold  Coast  Colonial  Government  Railway. 

Rolph  AUingham,  Jr.E.I.C,  has  accepted  an  appoint- 
ment with  A.  W.  Mankins,  engineers  and  contractors, 
and  has  sailed  for  South  Africa,  to  take  up  his  duties  in 
the  Durban  office  of  the  company. 


A.  J.  Riddell,  A.M.E.I.C,  has  severed  his  connection 
with  the  Trussed  Concrete  Company  of  Canada  Ltd., 
and  has  become  associated  with  Gilbert  J.  P.  Jacques, 
architect,  of  Windsor,  Ont.  Mr.  Riddell  will  be  in  charge 
of  engineering  and  construction  work  for  the  partnership. 

Walter  K.  Scott,  A.M.E.I.C,  has  resigned  from  the 
firm  of  McGregor  and  Mclntyre,  Toronto,  to  join  the 
staff  of  the  Phoenix  Bridge  and  Iron  Works  Limited  of 
which  E.  S.  Mattice,  M.E.I.C,  was  recently  appointed 
managing  director. 

C  G.  R.  Armstrong,  E.I.C,  has  left  the  Brumner 
Mond  Company  at  Amherstburg,  Ont.,  where  he  was 
assistant  construction  superintendent  for  the  past  year 
to  take  the  appointment  of  demonstrator  in  the  Depart- 
ment of  Drawing,  University  of  Toronto. 

Julian  C  Smith,  M.E.I.C,  will  supervise  the  con- 
struction of  the  Manitoba  Power  Company's  hydro-elec- 
tric development.  Mr.  Smith  is  vice-president  and  gen- 
eral managerof  the  Shawinigan Water  and  PowerCompany 
and  has  been  for  many  years  one  of  the  most  prominent 
figures  in  the  electrical  industry  of  the  Dominion. 

Brig.-Gen.  C  J.  Armstrong,  CM.G.,  C.B.,  M.E.I.C, 
officer  commanding  Montreal  Division,  who  was  in  charge 
of  the  ceremony  of  unveiling  the  cenotaph  on  Dominion 
Square,  Montreal,  on  Armistice  Day  in  honour  of  "The 
Glorious  Dead",  laid  a  wreath  at  the  foot  of  the  cenotaph 
at  the  request  of  the  President  and  Council  of  The  Institute 
in  memory  of  the  eighty-eight  members  of  The  Institute 
who  died  on  active  service  and  in  honour  of  the 
thousand  members  who  saw  active  service. 

R.  de  L. French, M.E. I  .C , recently  appointed  professor 
of  highway  and  municipal  engineering,  McGill  University 
has  announced  that  he  will  accept  a  limited  number  or  of 
consulting  engagements  in  connection  with  water  supply 
and  sewerage  systems,  roads  and  pavement  and  reinforced 
concrete  structures.  Mr.  French  read  a  paper  on  Western 
lignite  before  the  Society  of  Chemical  Industry  in  Mont- 
real on  November   18th. 

G.  L.  Stephens,  A.M.E.I.C,  engineer  lieutenant,  R. 
C.N.  has  been  appointed  to  take  charge  of  engineering 
instruction  in  the  Royal  Naval  College  of  Canada, 
Esquimalt,    B.C. 

F.  J.  Bell,  M.E.I.C,  has  resigned  as  president  and 
general  manager  of  Canada  Wire  and  Cable  Company, 
Toronto,  manufacturers  of  electrical  wires  and  cables; 
he  has  also  resigned  as  president  and  general  manager  of 
Leaside  Engineering  Company  which  corporation  controls 
the  Canada  Wire  and  Cable  Company  and  other  firms. 
Before  Mr.  Bell  joined  the  Canada  Wire  and  Cable  Com- 
pany, he  was  general  manager  and  secretary  of  the  British 
Canadian  Power  Company,  supplying  power  and  compress- 
ed air  to  the  Cobalt  district  of  the  Northern  Ontario 
mine  field. 

Capt.  H.  W.  B.  Swabey,  M.E.I.C,  whose  work  in 
connection  with  the  munitions  programme  in  Canada  is 
well  known  recently  was  honoured  by  the  publication 
of  his  paper  on  "The  Manufacture  of  Munitions  in  Canad" 
in  the  Proceedings  of  the  Iron  and  Steel  Institute  of 
Great  Britain,  the  paper  being  read  at  the  meeting  of 
the  Institute  held  in  Paris  on  September  5th.  Captain 
Swabey's  paper  was  originally  read  before  Ottawa  Branch 
in  May  1919,  but  was  revised  to  some  extent  before  being 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


625 


prosciitfd  to  (lie  Iron  and  Stirl  Instituti'.  tlu'  work  of 
revision  lu-ini;  done  in  collaboration  with  R.  (lenders  of 
tlu"  Reseanli  Departnienl  of  tiie  Woolwich  Arsenal.  A 
liinili'd  luiinluT  of  reprints  of  tiie  article  are  ot)lainablc  on 
ajiplication  dinrt  to  L'i\p{.  Swabey  at  254  Old  Orchard 
Ave.,  Montreal. 

Geo.  F.  Porter,  I, .L.I).,  M.E.I.C. 

Cîeo.  F.  Porter,  1..I-.1)..  M.K.l.C.  whowasoncof  the 
en.nineers  upon  whom  McCiill  I'niversily  conferred  the  hon- 
orary desiree  of  Doctor  of  Laws  at  the  recent  Centenary 
Convocation  has  had  an  interestinR  career,  having  reached 
his  present  eminent  position  in  the  enKineerin^  world 
after  much  hard  work  and  steady  elTort.  Dr.  Porter  was 
l)orn  in  Detroit  in  18(i2  and  after  education  in  the  city 
public  schiK)ls  was  emjiloxed  by  Mason  L.  I^rown,  a 
Detroit  civil  en.uineer  with  whom  he  remained  from  1885 
to  1894  when  he  joined  the  staff  of  the  Detroit  Bridge 
and  Iron  Works.  Leaving  this  company  in  1896  Dr. 
Porter  was  for  two  years  in  Pittsburgh,  but  returned  to 
the  Detroit  Bridge  Works  and  in  1897  was  in  touch  with 
the  construction  of  the  Victoria  Jubilee  Bridge  at  Mont- 
real. 


GEO.  F.  PORTER,  L.L.D.,  M.E.I.C. 

In  1900  the  Canadian  Bridge  Company,  Limited 
was  founded  at  Walkerville,  Ont.,  and  Dr  .Porter  was  in 
charge  of  the  draughting  department  of  the  new  company 
from  its  foundation  until  January  1909.  During  this 
period  Dr.  Porter  was  interested  in  the  design  and  con- 
struction of  a  number  of  important  bridges  including 
the  Lethbridge  viaduct  of  the  Canadian  Pacific  Railway. 
In  1909  he  was  appointed  a  member  of  the  board  of  engin- 
eers in  charge  of  the  design  of  the  Quebec  Bridge  intended 
to  replace  that  which  failed  in  1907.  During  the  detail 
work  of  the  design  Dr.  Porter  was  in  charge  of  the  draught- 
ing department  and  on  completion  of  the  design  he  was 


aijpointed  by  the  Canadian  and  Dominion  Bridge  Com- 
panies to  work  out  details  and  prepare  a  competitive 
design.  This  tender  with  srjmc  mfxlificalions  was  accepted 
and  Dr.  Porter  was  then  app<jinted  engineer  of  construct- 
ion for  the  St.  Lawrence  Bridge  Company,  a  new  company 
which  was  formed  to  combine  the  interests  of  the  Canadian 
and  Dominion  Bridge  Companies  in  the  work  of  erecting 
the  Quebec  Bridge.  The  bridge  was  successfully  complet- 
ed in  August  1918,  and  to  I  )r.  Porter  is  due  no  small  amount 
of  the  credit  for  the  design  and  erection  of  this  monument 
to  Canadian  enterprise. 

Dr.  Porter  has  been  an  active  member  of  Thr  Hnf/inrtr- 
ing  Itisliliitc  since  his  election  as  Member  in  1909.  The 
esteem  in  which  he  is  held  by  the  members  of  the  Border 
Cities  Branch  is  well  shown  by  the  resolution  which  was 
passed  at  the  meeting  of  the  Branch  held  on  October 
14th.,  conveying  hearty  congratulations  to  Dr.  Porter 
on  the  occasion  of  the  conferring  of  this  signal  honour  by 
McGill  University. 

New  Rhodes  .Scholar 

The  committee  of  selection  for  the  Province  of  Que- 
bec has  recommended  Lawrence  Henry  Armstrong  S.E  I  C. 


L.  H.  ARMSTRONG,  S.E.I.C. 

for  the  Rhodes  Scholarship  to  Oxford  University  1  he 
value  of  the  scholarship  awarded  under  the  Rhodes  "  rust 
is  three  hundred  pounds  a  year  for  three  years  with  the 
addition  until  further  notice  of  an  annual  bo  i  s  of  fifty 

poimds.  .         ,.  ^  r    J  • 

Mr.  Armstrong  will  take  up  his  studies  at  Oxford  m 
October  1922.  He  is  the  eldest  son  of  Professor  Henry  F. 
Armstrong  of  McGill  University.  He  graduated  from  the 
Montreal  High  School,  and  after  matriculating  in  1917, 
entered  McGill  as  student  in  the  Arts  Faculty.  On  his 
18th  birthdav  he  was  accepted  for  training  in  the  Royal 
Air  Force,  and  later  entered  the  naval  service  as  a  wure- 
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less  operator.  On  demobilization  he  re-entered  McGill 
in  the  Faculty  of  Applied  Science,  and  is  now  a  student  in 
the  fourth  year  of  the  electrical  engineering  course  leading 
to  the  degree  of  B.Sc. 

Mr.  Armstrong  is  22  years  of  age.  He  holds  the 
Canadian  Government  first  class  certificate  in  radiotele- 
graphy,  and  during  the  summer  vacations  of  1919  and 
1920  served  on  ocean  going  vessels  as  chief  wireless 
officer  under  the  Marconi  Company.  Last  summer  he 
was  emploved  bv  the  Canadian  Government  as  a  radio 
electrician  at  Ha'lifax,  Harrington  Passage  and  Chebucto 
Head  direction-finding  station.  It  is  understood  that  he 
wishes  to  continue  with  his  studies  in  the  ground-work  of 
wireless  science  under  Professor  Townsend  and  others  at 
Oxford. 

*,,^^t,  ^_,,  ^,,  ^,1-^  H-^,«t-^H— ^  <l-fcf— fc  I-— ^1  f-fcl'-B  !■■■  I'^i  ■■■     ■■»     •••^     "■*     ■'■*     "■*    "t* 

I  BRANCH  NEWS  | 

Vancouver  Branch 

J.  N.  Anderson,  A.M. E.I. C,  Secretary-Treasurer. 

Ballantyne  Pier 

A  general  meeting  of  the  Vancouver  Branch  wa-  held 
in  the  Board  of  Trade  Auditorium,  on  Wednesday  26th 
October.  Major  G.  A.  Walkem,  M.E.I.C,  was  in  the 
chair,  and  over  sixty  members  and  friends  were  present. 

Papers  describing  the  recent  visit  to  the  Ballantyne 
Pier  were  read  by  E.  H.  James,  A.M.E.I.C,  resident 
engineer  for  A.  D.  Swan,  M.E.LC,  consulting  engineer, 
Montreal  and  by  Wm.  Smaill,  M.E.I.C,  engineer  for  the 
contractors,  the  Northern  Construction  Company. 

The  fol  owing  is  a  synopsis  of  the  paper  by  Mr.  James, 
which  was  fully  illustrated  by  lantern  slides. 

The  Ballantyne  Pier,  at  present  under  construction 
is  situated  on  the  South  side  of  Burrard  Inlet,  Vancouver, 
B.C.,  immediately  West  of  the  Great  Northern  Railway 
dock.  It  is  the  first  unit  of  a  complete  scheme  for  the 
development  of  this  portion  of  the  harbour.  The  pier 
is  1200'  long  by  340'  wide,  and  has  four  two-storey  transit 
sheds.  The  two  irmer  berths  are  dredged  to  a  depth  of 
35'  below  low  water,  and  the  two  outer  ones  to  45'  below 
low  water.  The  entire  pier,  including  sheds,  is  being 
constructed  in  reinforced  concrete.  The  foundations 
consist  of  cylinders  sunk  through  a  centre  fill  to  hold 
foundation.  Before  this  type  of  pier  was  decided  upon, 
preliminary  designs  and  estimates  were  made  for  several 
other  types,  including  reinforced  concrete  cribs,  reinforced 
concrete  piles  and  gravity  quay  walls.  The  design  at 
present  being  constructed  was  found  to  be  the  most 
economical.  The  shore  gradually  sloped  from  low  water 
at  the  inner  end  of  the  pier  to  about  100  feet  below  low 
water  at  the  outer  end.  This  necessitated  quite  a  lot  ol 
dredging  and  the  contract  for  this  has  just  been  completed. 
The  pier  deck  is  laid  so  that  the  floor  of  the  sheds  rises 
toward  the  back  at  a  slight  grade,  so  that  it  is  level  with 
the  floors  of  the  cars.  Between  the  sheds  the  deck  has 
a  fall  to  the  back,  so  that  passage  for  traffic  over  the 
railway  tracks  is  provided  without  the  necessity  of  having 
temporary  bridges,  as  is  usual  over  a  depressed  track. 
The  sheds  will  have  continuous  sliding  doors  at  the  front 
and  back,  and  will  be  provided  with  travelling  cranes  in 
front  to  handle  cargo  from  the  ships  to  the  sheds. 


For  handling  cargo  inside  the  sheds,  elevators,  chutes, 
etc.,  are  being  provided.  Full  provision  is  being  made  for 
fire  protections  and  a  complete  system  of  sprinklers  is 
to  be  installed. 

Synopsis  of  paper  by  Mr.  Smaill; — 

Following  Mr.  James,  Mr.  Smaill  gave  a  description 
of  the  construction  of  the  above  up  to  the  present.  A 
very  complete  set  of  lantern  slides  was  shown  giving 
every  part  of  the  contractors'  operations  at  North  Van- 
couver where  all  the  precast  units  for  the  work  are  being 
cast.  These  units  consist  of  the  cylinder  sections  varying 
in  length  from  3'  to  17'  6";  trusses;  sheet  piles;  bearing 
piles,  and  beams,  all  in  reinforced  concrete.  As  some  of 
these  units  weigh  close  to  25  tons,  the  handling  of  these 
requires  considerable  care.  Particular  description  was 
given  of  the  tamping  of  the  cylinder  sections,  by  hammer- 
ing the  outside  of  the  steel  forms  with  pneumatic  hammers; 
and  curing  the  cylinders  by  steam  so  as  to  enable  the  forms 
to  be  stripped  quickly.  Mr.  Smaill  then  went  on  to  des- 
cribe the  work  of  cylinder  sinking  going  on  at  the  site  of 
the  pier.  Many  interesting  slides  were  shown  of  the  meth- 
od of  handling  the  long  cylinders  into  position,  and  the 
special  appliances  which  had  to  be  designed  for  this 
work. 

Following  the  reading  of  the  papers,  A.  D.  Swan, 
M.E.I.C,  consulting  engineer  for  the  project,  made  a  few 
remarks  in  which  he  paid  high  compliment  to  the  maimer 
in  which  the  work  was  being  carried  out. 

Local  News 

A.  G.  Graham,  A.M.E.I.C,  left  Vancouver  on  7th 
November  for  London,  England,  en  route  to  the  Gold 
Coast,  where  he  will  join  the  engineering  staff  of  Brigadier- 
General  J.  W.  Stewart,  who  has  an  important  contract 
for  the  Imperial  Government. 

Some  time  ago  A.  D.  Swan,  M.E.I.C,  presented 
the  sum  of  twenty-five  dollars  to  the  Vancouver  Branch 
to  provide  a  book  prize  for  an  essay  on  "Town  Planning 
in  relation  to  Vancouver". 

This  competition  is  open  only  to  Student  Members 
of  The  In-titute  belonging  to  the  Vancouver  Branch,  and 
essays  are  to  be  in  the  hands  of  the  Branch  secretary  by 
1st  February,  1922. 

Calgary  Branch 

Arthur.  L.  Ford,  M.E.I.C,  Secretary-Treasurer. 

Floyd  K.  Beach.  A.M.E.I.C.  Branch  News  Editor. 

That  the  scientific  jargon  of  the  engineer  conceals 
valuable  public  information  from  the  newspaper  reading 
public  was  one  of  the  lessons  brought  to  the  local  Branch 
of  The  Engineering  Institute  of  Canadain  a  well  delivered 
and  carefully  prepared  talk  by  Charles  O.  Smith,  on  Friday, 
November  18th.  On  certain  occasions  when  in  the  press 
gallery  at  Ottawa,  Mr.  Smith  went  to  deputy  ministers 
for  information  and  more  often  than  not  he  foimd  great 
quantities  of  just  the  information  he  wanted  in  blue  books 
brought  up  from  he  basement.  And  the  information, 
exact  and  complete  in  all  cases,  was  usually  clothed  in 
such  words  as  to  be  unintelligible  to  the  average  man.  It 
might  almost  as  well  have  been  written  in  a  foreign  lang- 
uage. 

News  of  the  natural  resources  of  this  country  is  of  in- 
terest to  more  than  a  mere  average  reader  of  the  daily 
newspaper.    It  is  safe  to  say  that  a  large  percentage  of 
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the  renders  would  read  every  worfl  of  an  article  dealing 
with  our  nalural  resources  and  preixired  by  an  engineer 
who  makes  it  his  business  to  know  his  facts,  if  only  he 
would  translate  them  into  the  language  of  the  people.  If 
he  is  unal)le  iiimself  to  do  so,  the  editorial  stafïs  of  the 
ncws])apers  stand  ready  to  collaborate  with  him. 

Mr.  Sniitli  in  opening  his  talk  outlined  the  various 
general  departments  of  a  modern  ixii)er,  grouping  thorn 
under  news  and  editorial,  mechanical,  and  advertising. 
Under  the  first  heading  comes  (irst  of  all  the  editor,  who 
is  responsible  for  the  policies  that  are  to  govern  the  local 
news,  and  to  some  extent  the  form  to  be  given  the  tele- 
graphic news.  Then  there  is  cjuite  a  staff  wlio  take  the 
telegraphic  news  from  the  flimsy  of  the  telegraph  operator 
and  see  it  all  the  way  to  type.  The  news  editor  and  his 
stafT  who  gather  local  news  and  not  only  get  it  into  their 
own  paper,  but  transmit  such  part  of  it  as  is  of  more  general 
interest  through  the  channels  of  the  Canadian  Associated 
Press  and  that  of  the  United  States. 

The  modern  paper  is  very  dependent  on  the  modern 
machinery  of  the  press  room,  the  linotype  machine,  stereo- 
tynping  facilities,  photo  engraving  and  the  high  speed  press. 
It  is  most  interesting  to  follow  the  little  lines  of  type  from 
the,  linotype  machine  to  the  press.  When  one  sees  the 
way  they  are  handled,  one  does  not  wonder  that  they 
sometimes  get  mixed.  Here  Mr.  Smith  told  of  how  he 
wrote  up  a  sob  story  one  day  about  an  old  man  whom  he 
had  met.  The  old  man  was  on  his  uppers  and  wanted  the 
price  of  a  ticket  home.  When  the  story  was  printed  a 
few  lines  of  it  got  mixed  into  the  society  column  and  the 
readers  were  startled  to  note  that,  "Mrs.  Smith- Jones  is 
planning  to  visit  Chicago  and  is  terribly  needy,  having 
hardly  a  whole  garment.  If  some  kind  person  will  pro- 
vide a  ticket  home  she  plans  to  return  in  the  fall."  With- 
in an  hour  of  publication  an  infuriated  Mr.  Smith- Jones 
had  to  be  placated  and  it  was  only  by  taking  him  into 
the  press  room  to  see  the  way  things  are  handled  that  he 
could  be  persuaded  that  a  personal  insult  had  not  been 
intended. 

Cuts  are  well  worth  their  cost.  One  notable  public- 
ity man  sometimes  intersperses  a  long  article  with  such  a 
feature  as  a  picture  of  an  elephant  lifting  a  cripple  to  a 
street  car.  Then  boldly  he  informs  the  reader  that  hav- 
ing gained  his  attention  by  means  of  the  picture,  he  will 
tell  his  story  which  has  nothing  to  do  with  the  picture. 
The  moral  is  that  a  good  and  striking  cut  having  little 
bearing  en  the  subject  matter  is  better  than  no  cut  at  all. 

Mr.  Smith  finished  his  talk  by  urging  the  engineers 
who  of  all  our  citizens  are  best  fitted  to  make  known  our 
natural  resources,  to  make  a  point  of  telling  the  public 
more  and  in  such  a  way  as  to  be  readable. 

Local  News 

Lt.  Col.  Wm.  P.  Anderson,  C.M.G.,  charter  member 
and  past  president  oi  The  Institute  was  present  at  the  meet- 
ing and  in  response  toarequest  fromB.L.  Thome,  M.E.I.C. 
Chairman,  he  spoke  very  ably  on  Institute  affairs,  and  parti- 
ctilarly  on  the  workof  the  Branches.  Col.  Anderson  was  not 
so  sure  that  there  are  any  engineers  who  are  good  enough 
judges  of  the  general  vocabulary  of  the  public  to  enable 
them  to  write  popular  science.  He  felt  that  one  must 
needs  call  in  a  newspaper  man  trained  to  the  job  in  order 
to  make  a  success  of  publicity. 


Edmonton   Branch 

U.  II.  I)()uglan,  A. M.E.I.C,  Secretary-Treasurer. 

The  meeting  for  the  election  of  officers  for  the  year 
1921-22,  took  place  on  August  26th.  1921. 

The  following  were  elected: — 

Cha  rman,  (Acclamation).  C.A.Robb, A. M.E.I.C. 

Vice-Chairman Lieut.Col.  J  G.  Reid, 

M.E.I.C. 

Sec-Treasurer R.  H.  Douglas, 

A.M.E.I.C. 

Executive H.  H.  Tripp, 

A.M.E.I.C. 
R.W.Jones,  M.E.I.C. 
C.  F.  Corbett. 

A.M.E.I.C. 
A.  G.  Stewart. 

A.M.E.I.C. 

Ex-Ofiicio D.  J.  Stewart 

A.M.E.I.C. 

Winnipeg  Branch 

Geo.  L.  Guy,  M.E.I.C,  Secretary-Treasurer. 

At  the  regular  meeting  of  the  Branch  held  on  3rd. 
November,  Professor  Fetherstonhaugh  in  the  Chair, 
Professor  Lodge  of  the  Manitoba  University  gave  an 
address  on  "The  Ethics  of  the  Engineering  Profession". 

Professor  Lodge  traced  the  development  of  ethics 
from  its  inception  and  dwelt  upon  the  different  codes  of 
ethics  which  had  been  from  time  to  time  formulated  in 
the  history  of  mankind.  After  discussing  the  reasons 
which  had  caused  these  codes  to  be  evolved,  he  dwelt 
particularly  upon  the  different  professional  codes  which 
had  from  time  to  time  been  evolved  for  the  protection 
of  the  different  professions  and  went  into  details  of  their 
economic  aspects  and  the  relation  of  the  requirements 
called  for  in  these  codes  to  the  general  public  good.  He 
also  criticised  constructively  and  otherwise  the  suggested 
code  of  ethics  drawn  up  by  the  Association  of  Professional 
Engineers  of  the  Province  of  Manitoba.  Professor  Lodge's 
lecture  was  extremely  interesting  and  the  delightful 
flashes  of  humour  which  the  speaker  introduced  into  this 
lecture  were  appreciated  by  all  present. 

A  fair  discussion  took  place  at  the  close  of  the  lecture 
and  many  interesting  points  were  brought  out,  particularly 
those  bearing  upon  the  relation  between  the  engineer  and 
the  general  public. 

Local  News 

G.  R.  Pratt,  A.M.E.I.C,  has  been  appointed  fuel 
engineer  for  the  Alberta  Government  and  has  resigned 
his  position  with  the  Canadian  Pacific  Railway. 

J.  Rocchetti,  M.E.I.C,  of  the  Manitoba  Power 
Commission,  who  recently  suffered  a  serious  automobile 
accident,  has  now  practically  recovered  and  back  again 
at  his  office. 
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Sault  Ste.  Marie  Branch 


F.  Theo.  Gnaedinger,  Jr.E.I.C,  Secretary- Treasurer. 

The  fi'-st  of  the  season's  meetirg's  was  I'eld  on  Friday 
everirg,  September  the  twenty-rirth  in  the  Algoma  Steel 
Corporation  Board  Room  Cornwall  Building.  It  is 
expected  that  this  room  will  be  available  for  our  use  for 
the  remainder  of  the  season.  Several  new  members  were 
present.  Among  other  items  of  business  which  came 
before  the  meeting  was  that  of  interesting  the  members 
of  the  Branch  in  a  Town  Planning  movement.  It  was 
decided  to  secure  information  on  this  matter  and  to  present 
it  at  a  meeting  of  the  Branch  to  be  held  some  time  during 
the  winter. 

Algoma  Central  Railway 

R.  S.  McCormick,  M.E.I.C,  gave  the  Branch  a  very 
interesting  account  of  "The  Construction  of  the  Algoma 
Central  Railway",  illustrating  his  talk  with  maps  and  a 
condensed  profile  of  the  line.  In  his  opening  remarks  he 
alluded  to  the  power  which,  at  one  time,  had  been  exerted 
by  "promoters"  in  control  of  great  projects.  However, 
one  of  the  lessons  taught  by  experience,  the  one  which 
stands  forth  most  prominently  in  our  vast  industrial 
growth,  on  this  continent  at  least,  is  that  of  the  folly  of 
capital  entrusting  to  anyone,  other  than  a  professional 
engineer  or  to  those  men  who  have  the  qualificat'ons 
necessary  for  the  wise  selection  of  competent  professional 
engineers  as  advisers,  the  power  to  advise  upon  and  direct 
vast  expenditures  for  the  purpose  of  creating  and  managing 
a  "big  business"  of  any  sort,  especially  a  railroad. 

The  Algoma  Central  Railway  was  promoted  by  E.  H. 
Clergue;  Faith,  Hope  and  Charity  as  he  was  called  at  that 
time.  In  many  ways  wonderful,  he  was  a  man  of  vision, 
a  dreamer  of  great  dreams,  possessed  of  initiative  and 
energy,  strong  of  will  and  agressive  in  the  face  of  opposition. 
His  choice  of  advisers  was  not  always  fortunate  and  in 
this  particular  instance  the  ability  and  qualifications  of 
those  upon  whom  he  relied  for  advice,  the  few  with  whom 
he  consulted,  were  not  such  as  to  guarantee  success  from 
the  start. 

It  is  generally  conceded  that  the  Algoma  Central  was 
not  correctly  located  in  the  beginning,  and  that  the  major 
portion  of  the  line  suffered  in  consequence.  The 
promoter  insisted  upon  the  line  starting  and  contin- 
uing in  a  certain  way  without  ever  having  a  reconnais- 
sance survey  made  to  establish  a  general  route.  This 
ill-judged  scheme  brought  the  line  too  near  Lake  Superior 
and  forced  it  with  heavy  grades  and  curves  to  cross  the 
many  ridges  and  rivers  that  lay  in  its  Northbound  right- 
of-way.  The  contractors,  too,  were  waiting  to  begin 
construction  work  as  soon  as  the  stakes  were  in.  Once 
the  start  was  made,  the  location  parties  were  bound  to 
push  on  Northward  as  fast  as  possible  so  as  to  keep  ahead 
of  the  construction  gangs.  Their  work  was  handled  as 
skillfully  as  could  be  desired  under  the  circumstances 
forced  upon  the  locating  engineer  by  the  promoter. 

The  date  of  organization  of  the  Algoma  Central 
Railwav  was  August  11th.  1899  under  Dominion  Statute 
Act  of  "Parliament,  62-63  Victoria,  Chapter  50.  A  later 
Act,  1  Edward  VII,  Chapter  46  of  1901,  changed  the 
name  of  the  Algoma  Central  and  Hudson's  Bay  Railway. 


Subsidies  of  $6,400.00  per  mile  and  a  Land  Grant  from  the 
Provincial  Government  were  obtained.  The  latter  total- 
led about  two  million  acres,  of  which  one  and  one-half 
million  were  South  and  one-half  million  approximately 
North  of  the  Canadian  Pacific  Railway.  The  line  was  to 
run  northwards  from  Sault  Ste.  Marie  to  that  railway  and 
it  was  also  proposed  to  extend  it  as  far  as  Hudson's  Bay. 
As  constructed  the  line  now  is  195  miles  from  Sault  Ste. 
Marie  to  Franz  on  the  C.P.R.,  and  295  miles  to  Hearst 
on  the  Transcontinental. 

Mr.  McCormick's  first  connection  with  the  A.C.R. 
began  with  his  arrival  in  the  Sault  in  February  1900.  The 
Sault  was  then  a  very  different  place  to  what  it  is  now. 
Location  work  was  already  under  way.  One  of  his  first  duties 
was  to  set  the  first  slope  stakes  and  cross-section  the  first 
cut  on  the  railway,  the  start  being  made  one  morning  in 
February  1900.  It  was  not  until  December  1912  that 
train  service  was  opened  through  from  the  Sault  to  Franz 
on  the  C.P.R.  The  second  section  of  the  line  running  to 
Hearst  was  surveyed  and  construction  work  started  in 
the  fall  of  1911.  Track  was  laid  to  Hearst  in  the  Fall 
of  1913  and  train  service  established  one  year  later. 

A  condensed  profile  and  a  map  of  the  line  were  ex- 
hibited. Mr.  McCormick  pointed  out  the  salient  features 
of  the  line,  enlarging  on  the  difficulties  which  had  been 
surmounted  Ijy  the  engineers  and  describing  the  methods 
adopted  by  them.  The  Bellevue  and  Montreal  River 
bridges  were  described  and  a  short  account  given  of  the 
Montreal  River  section  of  the  line.  The  Algoma  Central 
follows  the  Montreal  River  for  twenty-two  miles,  crossing 
it  nine  times  and  rising  185  feet  in  that  distance. 

The  construction  work  was  briefly  outlined.  Many 
reminiscences  of  engineers  and  contractors  engaged  upon 
this  work  added  spice  to  this  interesting  and  instructive 
talk.  In  concluding  his  account  of  the  construction  of 
the  Algoma  Central  Railway  the  speaker  referred  to  the 
reconnaissance  surveys  which  were  made  for  the  line 
from  Franz  to  Hearst  and  the  better  profile  which  has 
resulted. 


Town  Planning 

At  the  regular  monthly  meeting  of  the  Branch,  held 
on  Friday  evening  October  28th,  a  Committee  of  Town 
Planning  was  appointed  to  look  into  the  matter  of  promot- 
ing a  Town  Planning  scheme  for  the  Sault  and  to  have  a 
paper  prepared  and  read  before  the  Branch  on  the  prin- 
ciples of  Town  Planning.  This  committee  at  present 
consists  of  Messrs,  J.  W.  LeB.  Ross,  K.  G.  Ross.  Wm. 
Seymour  and  F.  T.  Gnaedinger,  and  has  the  power  to  add 
to  its  numbers  as  it  deems  necessary. 

Handling  Raw  Materials  in  a  Steel  Plant 

Carl  Stenbol,  M.E.I.C,  superintendent  of  main- 
tenance of  the  Algoma  Steel  Corporation  read  an  extremely 
interesting  paper  on  the  "Handhng  of  Raw  Materials  in 
a  Steel  Plant".  He  gave  a  detailed  account  of  the  develop- 
ment of  the  Algoma  Buckets  for  handling  ore  and  coal 
from  the  boats  to  stock  piles  and  to  bins.  The  operation 
of  the  coal  bucket  was  demonstrated  with  a  model. 

These  buckets  are  of  the  grab  type  and  were  deve- 
loped after  much  experimenting  and  designing  carried  out 
under  Mr.  Stenbol's  supervision.    The  first  Algoma  Bucket 
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phui'd  in  service  wciRhed  4  per  cent. less  than  the  type  of 
inukil  i(  icplaiTfl.  In  iKindlinu  ore  it  picki-d  uii  9  per 
crnl.  more  ori'  from  the  stocii  piles  and  'Â'2  percent,  more 
iVom  tile  lM)a(s  liiaii  the  other  Inieket.  'I'hese  resul's 
.nave  lull  eoiilidenee  in  the  exeellenee  of  llie  design  and  a 
contract  was  ))laced  wilii  a  nianiilaclnrer  for  the  dehvery 
of  two  of  I  lie  improved  type  in  the  Si^rinp  of  1920.  The 
buckets  were  not  delivered  on  time,  and  it  was  only 
possible  to  place  one  in  service  after  navigation  closed 
last  year.  The  work  done  by  the  Blaw-.M^oma  bucket 
showi'd  an  avi-raue  increased  cajiacity  of  the  ore-bridge 
on  which  it  was  installed  of  .'iO  per  cent,  and  the  up-keep 
was  practically  nil  o\er  a  jx'riod  of  ten  months.  The 
ore  unloading  started  late  this  season  and  consequently 
there  has  been  only  a  couple  of  months  trial  made  of  the 
bucket,  but  during  this  lime  it  has  been  responsible  for 
an  increase  of  at  least  50  per  cent,  in  the  capacity  of  the 
bridge  on  which  it  was  installed. 

A  short  description  of  the  methods  and  facilities  for 
coal  and  ore  handling  on  the  Algoma  Steel  Corporation's 
docks  was  prefaced  by  some  general  remarks  on  the  value 
of  experience  and  study  in  solving  problems  of  the  trans- 
portât ion  of  materials.  These  problems  confront  engineers 
wherever  the\'  turn  and  it  is  not  necessarily  the  latest  thing 
in  mechanical  devices  that  will  always  solve  them.  There 
is  sometimes  a  place  for  simpler  or  old-fashioned  methods. 
The  principal  end  in  view  is  to  obtain  a  minimum  cost 
per  unit  of  quantity  of  material  handled  over  a  period 
of  ^inie  which  in  some  cases  may  run  into  years. 


Border  Cities  Branch 

J.  E.  Porter,  A.M.E.I.C.,  Secretary-Treasurer. 

The  postponed  regular  November  meeting  of  the 
Branch  was  held  in  the  Cadillac  Cafe  on  Thursday  even- 
ing, November  17th.  1921.  with  twenty-three  members 
present.  Dinner  was  served  at  7.00  p.m.  following  which 
the  regular  business  of  meeting  was  dealt  with. 

O.  M.  Perry,  M.E.I.C,  manager  Windsor  Hydro 
Electric  System,  speaker  of  the  evening,  gave  the  attend- 
ant members  one  of  the  best  addresses  in  the  history  of 
the  Branch,  on  Hydro.  The  speaker  traced  the  develop- 
ment of  Hydro,  showdng  the  growth  in  recent  years.  He 
also  dealt  'with  the  Chippawa  Development.  By  aid  of 
charts,  for  the  Border  Cities,  Mr.  Perry  conveyed  in  a 
readily  understandable  manner,  the  time  and  the  cause 
of  peak  loads,  the  rate  of  increase  in  consumption  yearly, 
the  annual  revenue  and  annual  expense  per  consumer, 
showing  a  surplus  in  past  years  which  surplus  is  now  being 
used  to  reduce  the  rate  to  the  consvmiers.  He  also  ex- 
plained reasons  for  shop  supplies  not  being  sold  to  users  at 
cost  price,  stating  that  this  department  was  conducted  in 
fairness  to  other  private  electrical  shops. 

Mr.  Perry  showed  that  Hydro  was  not  as  economical 
for  general  heating  purposes  as  coal,  but  that  for  motive 
power.  Hydro  had  the  real  advantage.  A  comparison 
was  drawn  between  the  cost  of  electricity  to  consumers  in 
1920  as  compared  to  the  costs  of  rates  in  Windsor  in  force 
previous  to  the  coming  of  Hydro.     In  1920,  11,567,  534 


k.w.  hrs.  were  sold  which  at  Hydro  rates  amounted  to 
$.'MH,14'1.00.  At  rates  charged  by  the  private  company 
in  191.'i,  this  would  have  amfmnted  to  9iW.)X>9.22  or  $.'141. 
215.19  more.  At  the  same  time  this  latter  sum  was  saved 
to  the  consumers,  the  year's  operation  showed  a  net  sur- 
plus of  $8().H()0.H2  which  has  been  given  back  to  the  people 
in  a  reduction  of  rates  this  year.  The  total  saving  in  1920 
was,  therefore.  $422,016.01  and  as  the  people  had  invested 
in  the  system  by  debenture  sales,  the  sum  of  $690.000.00, 
the  consumers  in  the  year  1920,  received  a  cash  dividend 
of   6r,. 

Some  little  time  was  then  taken  in  discussion.  The 
speaker  was  then  moved  a  very  hearty  vote  of  thanks  by 
W.  J.  Fletcher,  A.M.K.l.C.  seconded  by  R.  J.  Demarais, 
on  behalf  of  the  members. 

Arrangements  were  then  made  to  pay  a  visit  of  ins- 
pection to  the  Canadian  Steel  Corporation,  Ojibway 
Plant,  on  November  26th. 

J.  J.  Newman,  M.E.t.C.  moved  the  following  resolu- 
tion (prepared  by  H-  Thorne,  M.E.I.C.  who  was  unavoid- 
ably absent.) 

"Whereas,  -The  proposal  to  extend  ocean  steam- 
ship service  to  the  Great  Lakes,  through  the  improvement 
of  our  International  Water  Ways,  has  become  a  probabil- 
ity rather  than  a  possibility. 

And  Whereas, — This  deepening  of  our  water-ways 
will  bring  a  new  range  of  opportunity  to  our  very  doors. 

And  Whereas, — The  Border  Cities  Star  has  mention- 
ed a  proposal  to  develop  the  river  front  of  The  Border 
Cities  through  a  Board  of  Harbour  Commissioners. 

And  Whereas, — This  proposed  water  front  develop- 
ment is  of  special  interest  to  engineers,  both  as  citizens 
and  as  engineers. 

Be  it  resolved  by  The  Border  Cities  Branch  of  The 
Engineering  Institute  of  Canada: 

First, — That  we  do  fully  endorse  the  movement  to 
establish  a  Harbour  Commission  to  have  complete  juris- 
diction over  our  water  front  development  throughout  its 
entire  length. 

Second; — That  we  do  strongly  urge  upon  those  en- 
trusted with  the  constitution  of  this  Harbour  Commission, 
that  the  members  of  the  Commission  be  selected  and  the 
work  carried  out  and  maintained  to  the  greatest  advant- 
age of  the  greatest  number,  and  completely  independent 
of  political  or  party  influence  whether  municipal,  provin- 
cial or  federal  looking  ahead  to  the  larger  development 
when  the  several  municipalities  shall  have  merged  into 
one  large  city,  the  Ocean  Port  of  Western  Ontario. 

Third, — That  a  copy  of  this  resolution  be  sent  to 
each  of  the  following: 

Canadian  Deep  Waterways  Association, 
Councils  of  Cities  and  Municipalities  Concerned, 
Border  Chamber  of  Commerce." 

This  was  seconded  by  L.  B.  Tillson,  A.M.E.I.C.  and 
carried  unanimously 
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Niagara  Peninsula  Branch 

Rex  P.  Johnson,  A.M.E.I.C,  Secretary-Treasurer. 
G.  R.  Taylor,  A.M.E.I.C,  Branch  News  Editor. 

On  Saturday  afternoon,  October  2nd,  an  interesting 
trip  was  made  by  about  thirty  members  of  the  Branch  to 
three  of  the  largest  industrial  works  at  Welland.  The 
first  plant  visited  was  that  of  the  Page  Hersey  Tubes  Ltd. 
where  steel  pipe  was  seen  in  the  process  of  manufacture. 
The  furnaces  and  special  machinery  for  rolling,  welding 
and  finishing  pipe  of  all  sizes  was  watched  with  great 
interest.  The  second  plant  inspected  was  that  of  the 
Canada  Foundries  &  Forgings  where  heavy  forgings  are 
made  with  equipment  of  very  large  capacity.  Another 
works  visited  was  that  of  the  Canadian  Billings  &  Spencer 
Co.,  to  see  the  manufacture  of  all  sorts  of  small  forgings 
such  as  tools  and  automobile  parts. 

The  trip  proved  of  great  interest  and  the  Branch 
members  felt  that  they  had  gathered  a  fund  of  worth 
while  information. 

Halifax  Ocean  Terminals 

On  November  the  9th,  a  dinner  meeting  was  held 
at  the  Welland  Hotel,  St.  Catharines  with  N.  R.  Gibson 
A.M.E.LC,  in  the  chair.  About  75  members  were  pre- 
sent and  after  as  enjoyable  a  dinner  as  these  dry  days 
can  provide,  a  dinner  enlivened  with  songs  and  music, 
the  meeting  settled  down  to  the  business  of  the  evening, 
which  was  to  hear  A.  C.  Brown,  A.M.E.LC,  give  an 
illustrated  address  on  "The  Halifax  Ocean  Terminals". 
Mr  Brown,  who  is  at  present  chief  engineer  for  J.  P. 
Porter,  Standifer  &  Porter  Bros.,  contractors  on  the 
Welland  Canal  was  on  the  Halifax  Ocean  Terminal 
work  for  some  years. 

Mr.  Brown  pointed  out  the  importance  of  Halifax 
in  the  commercial  development  of  Canada  and  of  the 
Empire.  Its  position  in  the  North  Atlantic  Trade  Route, 
its  fine  natural  harbour  of  sufficient  size  and  draught  to 
accommodate  the  largest  vessels,  its  easy  navigation  and 
small  tidal  variation  mark  it  as  a  logical  port  for  develop- 
ment. For  some  years  the  Dominion  Government  have 
contemplated  increasing  the  railway  and  dock  facilities 
and  investigations  were  commenced  in  1912  with  a  view 
to  ascertaining  the  best  scheme.  Four  schemes  were 
considered,  and  that  finally  chosen  called  for  a  landing 
stage  2060  feet  long,  five  freight  piers,  each  1250  feet 
long  and  a  breakwater,  together  with  railway  connections, 
yards  and  terminal  station.  The  work  was  commenced 
in  April  1913  and  although  the  original  programme  was 
modified  by  the  war,  the  work  completed  to  date,  consists 
of  the  landing  stage,  one  freight  pier,  the  breakwater 
and  a  certain  proportion  of  the  railway  and  yards.  The 
sea  walls  were  built  of  cellular  reinforced  concrete  blocks, 
faced  from  below  low-water  with  granite  quarried  in  the 
vicinity  of  the  work.  If  the  rock  was  less  than  45  feet  • 
below  the  water  surface  the  block  sat  directly  on  the  rock 
which  was  brought  level  with  concrete  pedestals,  if  bet- 
ween 45  and  55  on  a  mass  concrete  footing  on  the  rock, 
while  at  greater  depths  the  concrete  footing  rested  on  a 
rubble  fill.    The  blocks  were  lowered  from  a  railway 


crane  travelling  outwards  on  those  already  laid,  no  false- 
work being  used.  A  diving  bell  was  used  in  placing  the 
concrete  pedestals  and  found  very  satisfactory.  The 
sub-aqueous  mass  concrete  was  deposited  very  wet  and 
levelled  off  by  a  diver.  In  cleaning  the  rock  a  dipper 
dredge  was  used,  having  a  13  yard  bucket  in  soft  material 
and  an  8  yd.,  bucket  in  harder  material.  The  railway 
work,  which  includes  freight  yards  at  Bedford  Basin  as 
well  as  yards  at  the  terminals  themselves,  also  includes 
53-2  miles  of  double  track  with  provision  made  for  four 
tracks  at  some  future  date.  A  60  foot  railway  cutting 
was  involved  and  owing  to  the  variable  character  of  the 
material  presented  considerable  difficulties.  Many  of 
the  drill  holes  had  to  be  cased  preparatory  to  loading. 
Both  steam  and  electric  drills  were  used  and  in  drilling 
through  a  series  of  strata  offering  differing  resistances 
the  electric  drill  was  found  more  satisfactory.  The 
material  from  the  cut  was  disposed  of  in  Bedford  Basin 
and  the  made  ground  utilized  for  the  freight  yards.  The 
building  of  the  railway  involved  the  construction  of  four- 
teen highway  and  two  railway  bridges,  and  when  complete 
the  entire  scheme  will  cover  a  land  area  of  215  acres  and 
a  water  area  of  62  acres,  with  a  water  front  of  slightly 
over  a  mile. 

The  lecture  throughout  was  illustrated  with  slides, 
which  added  greatly  to  its  interest. 

A  hearty  vote  of  thanks  was  accorded  to  Mr.  Brown 


London  Branch 

George  C.  Wright,  A.M.E.I.C,  Secretary-Treasurer. 

The  London  Branch  of  The  Engineering  Institute  of 
Canada  was  organized  on  Nov.  16th,  with  nearly  40  mem- 
bers from  London,  Middlesex  County,  St.  Thomas  and 
Woodstock.  J.  Davis  Bamett,  librarian  of  Western 
University  and  charter  member  of  the  Canadian  Society 
of  Civil  Engineers,  was  chosen  honorary  chairman 
by  a  unanimous  standing  vote  amidst  continued  ap- 
plause. H.  A.  Brazier,  A.M.E.I.C,  city  engineer  of  London, 
was  chosen  chairman  of  the  local  Branch  until  the  expiration 
of  the  calendar  year.  W.  J.  Forbes-Mitchell,  A.M.E.I.C, 
was  elected  vice-chairman,  George  C  Wright,  A.M.E.I.C, 
secretary-treasurer,  and  F.  A.  Bell.  A.M.E.I.C,  city  en- 
gineer of  St.  Thomas;  F.  J.  Ure,  A.M.E.I.C,  city  engineer 
of  Woodstock;  A.  H.  Smith,  M.E.I.C  Lieut.-Col.  E.  I. 
Leonard,  A.M.E.I.C,  of  London;  W.  C  Miller,  Jr.E.I.C.of 
St. Thomas,  and  A.  H.  Smith,  A.M.E.I.C,  of  the  depart- 
ment of  public  works  were  elected  to  the  local  branch 
council.  All  elections  were  unanimous,  and  the  officers  will 
serve  until  the  expiration  of  the  calendar  year. 

Monthly  Meeting 

The  local  Branch  decided  to  hold  monthly  meetings 
on  the  third  Wednesday  of  each  month,  at  which  technic- 
al papers  will  be  read  and  questions  of  policy  decided. 
The  social  feature  of  the  organization  will  also  be  empha- 
sized as  well  as  upholding  a  high  ideal  of  public  service. 
Applications  of  some  15  junior  members  were  received  at 
the  meeting  and  will  be  dealt  with  at  once.  The  senior 
members  number  25,  and  it  is  expected  that  the  London 
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district  Branch  will  become  witliin  a  short  while  one  of  the 
most  powt'iful  orKaiii/.'itions  in  Western  Ontririo,  and  able 
to  take  rank  with  tiic  oldest  Branch  of  The  Jiuginccriug 
Inslllulc  in  Canada. 

The  B;iniett  Library  and  otiier  Western  University 
library  facilities  were  tendered  the  newly  formed  Branch 
and  the  offer  was  gratefully  accepted. 

Fraser  S.  Keith,  in  opening  his  address,  stated  that 
he  did  not  expect  to  see  so  many  engineers  present  and 
that  lie  was  assured  that  the  Branch  would  be  a  brilliant 
success.  "This  is  the  baby  Branch  of  the  organizalion 
but  you  are  not  .t;oin.i:  to  lie  tiie  smallest.  This  will  be  one 
of  the  most  influential  Branches  in  Canada."  he  said. 

There  are  now  Branches  of  The  InstUule  from 
Sydney  to  Victoria  and  the  Branches  are  composed 
of  more  than  5.(X)0  members,  five  years  ago  there  were 
very  few  in  the  East  and  now  there  are  Branches  in  every 
place  of  any  size. 

The  objects  of  The  Institute,  as  outlined  by  Mr.  Keith 
are:  "To  facilitate  the  aquaintance  and  interchange  of 
professional  knowledge  among  its  members,  to  promote 
their  professional  interests,  to  encourage  original  research, 
to  develop  and  maintain  high  standards  in  the  engineer- 
ing profession,  and  to  enhance  the  usefulness  of  the  pro- 
fession to  the  public". 

Mr.  Keith  urged  that  the  members  fall  in  line  with 
other  clubs  and  do  a  public  service.  He  explained  that 
this  was  one  of  the  objects  of  The  Institute. 

In  referring  to  the  meetings,  Mr.  Keith  stated  that 
there  must  be  a  social  atmosphere  along  with  the  discuss- 
ion of  teclinical  subjects.  To  hold  the  interest  of  the 
younger  members,  this  was  absolutely  necessary.  The  social 
atmosphere  has  now  been  introduced  into  all  the  Branches. 

Speaking  of  the  manner  in  which  The  Institute  was 
growing,  he  said  that  where  there  was  one  active  member 
five  years  ago  there  are  now  20. 

"It  has  been  proposed  that  a  new  code  of  ethics  be 
brought  in;  as  soon  as  this  is  done  it  will  place  the  profess- 
ion on  a  higher  olane",  stated  Mr.  Keith. 

The  classification  of  engineers  was  another  import- 
ant matter  in  which  he  outlined.  Ontario  has  no  classi- 
fication, but  at  the  next  session  of  the  provincial  house  this 
matter  will  be  brought  before  them  in  an  attempt  to  pass 
a  classification  bill. 

"Many  of  the  members  of  the  profession  do  not  know 
their  proper  earning  capacity",  was  the  opinion  of  Mr. 
Keith,  and  he  cited  many  instances  to  corroborate  bis 
statement. 

The  banquet  was  a  success  from  every  point  of  view. 
Nearly  double  the  number  first  expected  put  in  their 
appearance  for  the  organization  meeting.  The  London 
district  embraces  an  area  of  50  miles  in  diameter  and  con- 
tains not  only  the  local  civil,  mechanical,  electrical  and 
other  engineers,  but  the  staffs  of  the  department  of  public 
works  office  in  Western  Ontario  recently  moved  to  London 
from  Windsor. 

The  menu  cards  reached  the  zenith  of  originality  in 
being  miniature  blue  prints,  engraved  and  decorated  by 
J.  R.  Rostrum,  A.M.E.I.C.  of  the  city  engineer's  depart- 
ment, for  which  he  was  tendered  a  vote  of  thanks. 


The  toast  to  the  King  was  proposed  by  Col.  Ibbott- 
son  Lcfmard  and  the  toast  to  the  city  of  Ix)ndon  was  made 
by  Hugo  B.  U.  Craig,  M.H.LC,  head  of  the  department  of 
public  works  in  Western  Ontario.  With  the  toast  to  the 
city  were  coupled  the  Chamber  of  Commerce,  the  County 
of  Middlesex,  St.  Thomas  and  the  press.  Aid.  John  Bridge 
replied  for  the  city  and  the  ChamlK-r  of  Commerce,  County 
lùigineer  Charles  Talbot  for  Middlesex,  F.  A.  Bell  for  St. 
Thomas,  and  Charles  Thomas  for  the  press. 

The  following  engineers  attended  the  banquet;  W.  C. 
Miller,  Jr.E.I.C,  city  engineer,  St.  Thomas;  F"red  A.  Bell, 
A.M.E.I.C,  and  G.  H.  Chalmers,  S.E.I.C.,  civil  engineer, 
St.  Thomas;  F.  J.  Ure,  A.M.E.I.C.,  civil  engineer,  Wood- 
stock; James  A.Vance,  A.M.E.I.C,  contractor,  Woodstock; 
W.  G.  Ure,  civil  engineer,  Woodstock;  J.  W.  Smith, 
A.M.PM.C,  department  of  highways,  St.  Thomas  :  Thomas 
Smith,  Montreal:  James  A.  Bell,  M.E.I.C,  St.  Thomas; 
W.  J.  Law.  St.  Thomas;  H.  F.  Armitage,  St.  Thomas. 
The  remaining  are  from  the  city  :  A.  M.  Kirk- 
patrick,A.M.E.I.C.,  department  of  public  works;  A.  A. 
Anderson,  Jr.E.I.C,  D.  P.  W.  :  C  H.  Mathewson, 
A.M.E.I.C,  H.  E.  P.  C;  A.  H.  Morgan;  R.  W.  Angus, 
M.E.I.C,  consulting  engineer  ;  Charles  Talbot,  A.M.E.I.C. 
county  engineer;  J.  O.  Peart,  A.M.E.I.C,  engineer;  P.  W. 
Roy  Dale,  engineer;  Charles  Thomas,  Free  Press;  Donald 
Soper.  engineer;  J.  A.  Lanell,  D.  W.  P.  ;  H.  J.  Bridge,  D.  W 
P.;  A.  W.  Ha>Tnan,  contractor;  J.  D.  Barnett,  M.E.I.C, 
John  Bridge.  H.  A.  Brazier,  A.M.E.I.C,  H.  B.  R.  Craig, 
M.E.I.C,  Ibbotson  Leonard,  A.M.E.I.C,  John  Moore, 
J.  M.  C  Moore.  Jack  Mitchell,  R.  ^\.  Garrett,  John  R. 
Rostrom,  A.M.E.I.C  ,  E.  C  Wood,  W.  H.  Veitch,  D.  M. 
Morrison,  Wm.  A.  Mellow,  W.  O.  Cooke,  E.  A.  Gray,  R. 
W.  Swavze,  E.  V.  Buchanan,  H.  H.  Armitage,  J.  E.Wright, 
F.  H.  ■  Fairncomb,  S.E.I.C ,  W.  J.  Forbes-Mitchell, 
A.M.E.I.C,  and  A.  H.  Smith,  M.E.I.C. 

Hamilton  Branch 

W.  F.  McLaren,  M.E.I.C,  Secretary-Treasurer. 

On  November  1st,  the  Hamilton  Branch  was  invited 
by  the  Chamber  of  Commerce  to  attend  a  banquet  given 
to  the  delegates  of  the  Canadian  Deep  Watenvays  and 
Power  Association,  meeting  here.  W.  R.  Drynan, 
president  of  the  Chamber  of  Commerce,  occupied  the 
Chair. 

During  the  dinner,  popular  songs  were  sung  by  the 
guests,  lead  by  Bruce  Carey.  After  the  toast  to  the 
King  and  the  President  of  the  United  States,  O.  E. 
Fleming,  president  of  the  Association,  was  introduced. 
He  said  the  great  importance  of  the  proposed  St.  Lawrence 
Deep  Waterways  System,  was  not  fully  appreciated.  It 
would  serve  two  needs,  transportation  and  power.  Ocean 
going  boats  would  be  able  to  reach  the  heart  of  the 
continent  at  an  expense  of  250  or  300  million  dollars. 
It  was  approved  by  engineers  on  both  sides  of  the  line. 
There  was  1,460,000  H.P.  going  to  waste,  which  would 
be  available  for  sale  at  a  price  to  be  self  supporting. 

He  then  introduced  Henry  I.  Harriman,  of  Boston, 
president  of  the  New  England  Power  Co.,  who  very 
strongly  favoured  the  scheme.  He  said  the  trade  of  the 
continent  flows  East  and  'West  while  the  rivers  flow  North 
and  South  except  the  St.  Lawrence  which  broke  the  Appa- 
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lachian  mountains  to  the  sea  and  opened  up  an  inland  water 
course  of  2000  miles.  There  were  two  obstacles  in  the 
way,  Niagara  Falls  and  the  Rapids  of  the  St.  Lawrence. 
The  first  would  be  overcome  by  the  new  Welland  Canal. 
The  Rapids  of  the  St.  Lawrence  between  Lake  Ontario 
and  Montreal,  a  distance  of  188  miles,  may  be  divided 
into  three  sections. 

(1)  International,  to  the  foot  of  the  Long  Sault. 

(2)  Lakes  St.  Louis  and  St.  Francis. 

(3)  Lachine  Rapids  at  Montreal. 

Each  has  a  rapid. — There  is  a  drop  of  90  ft.  to  the 
foot  of  the  Long  Sault.  A  complete  project  has  been 
worked  up.  A  dam  at  the  foot  of  the  Long  Sault  would 
raise  the  water  75  ft.  or  another  10  ft.  if  required.  A  dam 
at  Ogden's  Island  would  be  built  for  safety  and  to  level 
out  the  upper  rapids.  These  make  open  river  navigation 
for  113  miles  from  Lake  Ontario  to  Lake  St.  Francis. 
No  work  would  be  required  in  the  second  section.  Below 
Lake  St.  Francis,  go  by  canal  and  then  tlirough  Lake 
St.  Louis.  Third  Section. — Lachine,— Canal  on  North 
side  of  river.  Dams  might  have  been  built  for  lower 
rapids  but  canals  are  cheaper,  although  they  wipe  out 
possibility  of  power.  Cost  estimated  at  $252,000,000 
including  development  of  1,500,000  H.P.  at  Cornwall, 
half  to  United.  States  and  half  to  Canada.  Power  house 
would  be  on  border. 

In  the  188  miles  from  Montreal  to  the  Lakes  there 
would  be  only  27  miles  of  canal  with  9  locks.  Balance 
of  navigation  would  be  in  the  broad  river.  Considering 
the  economy  of  the  project,  1,500,000  H.P.  =  10,000,000- 
000  K.W.  hrs.  per  year.  Allowing  6%  interest  and  1% 
sinking  fund  on  $250,000,000  =  $17,500,000add $2,500,000 
for  operating  expenses,  total  $20,000,000.  Therefore, 
a  charge  of  2  mils  per  K.W.  hr.  at  the  switchboard  would 
pay  for  the  whole  development  in  35  years.  1  mil  per 
K.W.  hr.  would  pay  for  the  power  development,  which 
would  cost  $100,000,000  while  the  cost  without  power 
development  would  be  $150,000,000. 

Mr.  Harriman  said  that  it  would  be  a  crime  to  let 
this  power  go  to  waste  and  that  Montreal,  New  York  and 
Boston  could  not  stop  it  for  their  selfish  interests.  He 
then  went  on  to  show  that  if  the  railroads  in  New  England, 
where  coal  costs  $8.00  per  ton,  were  electrified,  they  would 
pay  for  electrification  in  3  or  4  years  at  1  cent  per  K.W.  hr. 
and  then  save  2}  9%  on  the  capital  stock.  The  cost  of 
manufactures  in  the  cotton  mills  would  be  greatly  reduced 
and  the  cost  of  bringing  in  wheat  from  the  West  to  Boston 
reduced  from  14c.  per  bushel  to  7c.  per  bushel.  He 
said  that  Montreal  was  closed  by  ice  4  or  5  months  in  the 
year  and  that  Boston  was  the  natural  outlet  in  the  winter. 

One  of  the  arguments  against  the  scheme  was  the 
high  cost,  which  is  only  equal  to  5  dreadnoughts,  and 
New  York  alone  is  spending  more  on  her  harbour  improve- 
ments. As  to  the  railroads,  it  will  not  hurt  them,  for 
they  will  get  all  the  finer  class  of  freight  on  which  they 
make  most  of  their  profit  and  only  lose  the  rough  freight. 
What  is  good  for  the  whole  country  he  thought  would 
also  prove  good  for  Buffalo,  Montreal  and  Boston. 

Major  A.  C.  Lewis,  secretary-treasurer  of  the 
Association,  then  introduced  Congressman  A.  W.  Jefferies 
of  Nebraska,  who  made  an  eloquent  speech,  saying  that 


the  west  would  be  greatly  benefited  by  reduced  transport- 
ation rates. 

After  votes  of  thanks  the  meeting  closed  with  the 
singing  of  "O,  Canada". 

Toronto  Branch 

F.  B.  Goedike,  M.E.I.C,  Secretary-Treasurer. 

C.  R.   Voting,  M.E.I.C,  Branch  News  Editor. 

Water-proofing  of  Roadway  Surfaces 

On  October  20th  a  valuable  discussion  on  the  sub- 
ject of  "Water-proofing  of  Roadway  Surfaces"  was  con- 
ducted at  the  Toronto  Branch.  The  subject  was  intro- 
duced by  G.  G.  Powell.  M.E.I.C,  deputy  city  engineer 
of  Toronto,  and  followed  up  by  E.  M.  Proctor,  A.M. E.I. C. 
of  James  Proctor  and  Red'"ern  Toronto,  L.  M.  Jones, 
M.E.I.C,  of  the  Warren  Bituminous  Paving  Co.,  Ltd.,  and 
A.  E.  Jupp,  A.M. E. I.e.,  of  the  Jupp  Construction  Co.,  Ltd. 

Mr.  Powell  stated  that  for  many  years  an  effort  had 
been  made  by  roadway  engineers  to  develop  a  waterproof 
pavement  of  a  durable  character  which  would  not  be  pro- 
hibitive in  cost.  While  sectional  pavements  such  as  brick, 
granite  sets  and  asphalt  block  were  very  satisfactory 
at  the  outset,  the  grouting  often  failed  before  very 
long  and  had  to  be  replaced  by  bituminous  material.  In 
Toronto,  the  sectional  type  of  pavement  is  now  only  used 
on  grades  in  excess  of  è'^j. 

Several  million  square  yards  of  asphalt  pavements 
have  been  laid  in  Toronto,  said  Mr.  Powell,  and  have 
proved  very  satisfactovy,  some  of  them  having  been  in 
service  for  seventeen  years.  Mr.  Powell  favoured  the 
use  of  the  richer  asphalts  and  thought  that  a  municipality 
should  buy  asphalt  on  the  basis  of  bituminous  content, 
relegating  the  percentage  of  colloidal  material  to  a  second 
place. 

Mr.  Proctor  advocated  the  use  of  bituminous  sur- 
faces as  giving  the  best  investment  for  the  municipality. 
He  gave  some  interesting  figures  concerning  the  costs  of 
recent  work  and  the  percentage  of  various  classes  of  work 
entering  into  a  typical  contract. 

Mr.  Jones  described  some  of  the  methods  found  suit- 
able by  his  company  in  the  laying  of  bituminous  pave- 
ments. He  strongly  advocated  the  early  letting  of  con- 
tracts so  that  the  entire  season's  work  would  not  be  con- 
centrated in  six  months  of  time.  Mr.  Jones  also  depre- 
cated the  practice  of  requiring  a  guarantee  of  from  three 
to  five  years  from  the  paving  contractor. 

Mr.  Jupp  described  in  some  detail  the  methods  follow- 
ed by  his  company  in  the  construction  of  tar  macadam 
road  by  the  penetration  process. 

Contributions  to  the  discussion  were  also  made  by 
Geo.  T.  Clark,  M.E.I.C,  Chairman  of  the  Branch;  B.  E. 
Smith  of  the  Barrett  Company,  Ltd;  J.  M.Oxley,  M.E.I.C; 
F.  B.  Goedike,  M.E.I.C;  A.  G.  Dalzell,  M.E.I.C;  Wm. 
Storrie,  M.E.I.C;  and  W.  J.  Smither,  A.M.E.I.C 

At  a  meeting  of  the  executive  of  the  Branch  held  pre- 
vious to  the  regular  meeting  of  Oct.  20,  E.  L.  Cousins, 
M.E.I.C,  G.  T.  Clark,  M.E.I.C.  and  Wm.  Storrie, 
M.E.I.C,  were  appointed  to  be  representatives  of  the 
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aiiiiiKil  inirliiiK  of  the  Canadian  Di-ep  Waterways  and 
I'owrr  Association  at    Hamilton,  Ont. 

.].  M.  OxUy,  M.I':. I.e.,  and  tin-  Secretary  of  the 
Braniii  were  rt"(|uesti'(l  lo  prtjiarc  a  letter  to  be  sent  to  the 
Hoard  of  Control  of  Toronto  asking  that  any  money  be 
spent  on  relief  work  during  the  coming  winter  be  devoted 
to  actual  productive  work  and  be  not  merely  a  slraighl 
charity  gifl. 

Nickol  Pnuliiction  :iiul  ils  Vacs 

The  production  and  the  uses  of  nickel  were  explained 
in  detail  with  the  aid  of  movinu:  pictures  by  C.  E.  Mac- 
donald,  .A.M.I^.I.C,  Canadian  Manager  of  the  Electric 
Allov  Co.,  and  formerlv  sales  engineer  of  the  International 
Nickel  Co.,  on  Oct.  27th.  Mr.  Macdonald  traced  the 
production  of  nickel  from  the  ore  to  the  finished  product, 
outlining  the  methods  in  use  by  the  International  Nickel 
Co.  and  the  Mond  Nickel  Co.  for  breaking  down  the  ore 
body, as  well  asthe  methodof  refining  the  ore  when  gained. 

.Sower  Construction  in  Vancouver 

As  the  Branch  Committee  on  Engineering  Ethics 
was  not  in  a  position  to  present  its  report  at  the  meeting 
of  November  3rd.  A.  G.  Dalzell,  M.E^.I.C.  kindly  consent- 
ed to  fill  in  the  gap  in  the  programmi?  with  an  address  on 
"Experiences  in  La\ing  145  Miles  of  Sewers  in  Vancouver." 
Mr.  Dalzell  describecl  the  early  construction  of  wooden 
sewers  in  Vancouver  and  pointed  out  that  some  of  them 
had  lasted  for  twenty  years  or  more.  He  traced  the 
growth  of  scientific  drainage  in  Vancouver,  pointing  out 
some  of  the  mistakes  that  had  been  made  in  the  early 
days  through  ignorance  of  the  correct  method  of  handling 
and  disposing  of  sewage.  Incidentally,  Mr  Dazell  out- 
lined some  of  the  well  established  principles  that  must  be 
observed  in  planning  and  carrying  out  any  modern  sewer- 
age system. 

M.  V.  Sauer,  M.E.I.C.,  in  the  absence  of  the  Chair- 
man, presided  at  the  meeting. 

At  the  meeting  of  the  executive  held  on  the  same 
evening,  the  Branch  Chairman  was  appointed  as  a  re- 
presentative of  the  Branch  at  the  annual  dinner  of  the 
Peterborough  Branch  with  authority  to  name  a  substitute 
in  case  he  could  not  attend. 

A  letter  from  the  Fire  Underwriters'  Association  with 
respect  to  an  opinion  on  regulations  recently  framed  by  it 
was  referred  to  the  Branch  Committee  on  Building  By- 
Laws. 

Hydro-Electric  Standards 

W.  p.  Dobson,  M.E.I. C,  engineer  in  charge  of  the 
laboratories  of  the  Hydro-Electrical  Power  Commission 
of  Ontario  addressed  the  Branch  on  November  11  on 
standards  adopted  by  the  commission  for  materials,  appar- 
atus and  methods  of  construction  used  in  its  work.  Mr. 
Dobson  spoke  particularly  of  the  standards  governing  the 
electrical  features  of  the  work,  but  referred  many  times  to 
the  work  being  done  in  connection  with  standards  for 
construction  materials.  His  remarks  were  illustrated  by 
lantern  slides.  In  the  discussion  which  followed  Wm. 
Storrie,  M.E.I.C,  C.R.  Young,  M.E.I.C,  G.  A  Mc- 
Carthy, M.E.I.C,  R.  O.  Wynne-Roberts,  M.E.I.C.  and 
others  spoke. 


Muchlnv-mude  Cant  Iron  Pipe 

.^t  the  mectinR  of  Novemlx;r  17,  F.  W.  Hudson, 
assistant  to  the  ^'eneral  manager  of  the  National  Iron 
Corporation.  Ltd.,  Toronto,  spoke  on  the  mrxlern  method 
of  manufacturing  cast  iron  pipe  by  the  centrifugal  pro- 
cess. He  illustrated  his  remarks  by  moving  pictures. 
Mr.  Hudson  traced  the  method  of  manufacturing  pipes 
by  the  sand-mould  process  and  then  by  the  modern  pro- 
cess. He  descrilx-d  in  detail  the  properties  of  the  new 
pipes  stating  that  they  indicated  a  marked  superiority 
over  the  older  ones.  An  active  discussion  ensued  in  which 
the  follr)wing  members  took  part:  Professor  R.  W  Angus 
M.E.I.C.;G.T.Clark,M.E.I.C.;G.L.Ridout,A.M.E  I  C  ' 
Wm.  Storrie,  M.E.I.C;  Wm.  Gore,  M  E.I.C.;  E  m' 
Proctor,  A.M. E. I.e.;  C.  R.  Young,  M.E.I.C;  A.  C  OxIey 
A. M.E.I.C;  R.  O.  Wynne- Roberts,  M.E.I.C;  and  others'. 

Prof.  R.  W.  Angus,  M.E.I.C,  presided  at  the 
meeting. 

Peterborough  Branch 

If.   L.   Dobbin,  M.K.I.C.,  Secretary-Treasurer. 
Annual  Banquet 

Their  annual  banquet  is  considered  by  the  local 
Branch  of  The  Euiiincerinçi  Institute  to  be  the  ev-ent  of  the 
season  in  engineering  circles  and  this  year's  function 
was  no  exception.  Fun  and  entertainment  in  large  meas- 
ure, with  periods  of  seriousness,  combined  to  make  an 
evening  that  will  be  long  remembered  by  those  present. 

The  guests  of  the  evening  included  the  following 
prominent  engineers  and  ofificers  of  The  Institute: 

Walter  J.  Francis,  M.E.I.C,  of  Montreal,  Vice- 
President  ; 

Fraser  S.  Keith,  M.E.I.C,  General  Secretary; 

Col.  W.  H.  MagwTOd,  M.E.I.C,  of  Cornwall,  Chair- 
man of  Ontario  Provincial  Div.; 

Prof.  Peter  Gillespie,  M.E.I.C,  of  Toronto  Univer- 
sity. 

The  Chairman  of  the  Branch  P.  L.  Allison,  M.E.I.C, 
acted   as   Toast   Master. 

After  the  Toast  to  the  King  had  been  suitably  honor- 
ed the  toast  to  The  Institute  was  proposed  by  R.  L.  Dobbin 
M.E.I.C,  waterworks  superintendent.  Mr.  Dobbin  in 
his  remarks,  drew  attention  to  the  preponderance  of  Peter- 
borough men  at  the  head  of  the  affairs  of  The  Institute, 
among  whom  are,  R.  A.  Ross,  M.E.I.C,  immediate  past 
President  J.  R.  M.  Fairbairn,  M.E.I.C,  President,  Walter 
J.  Francis,M.E.I.C.,Vice-President,F.  B.  Brown.M.E.I.C, 
Prof.  Peter  Gillespie,  M.E.I.C,  Prof.  H.  E.  T.  Haultain, 
M.E.I.C.  and  R.  B.  Rogers,  M.E.I.C,  Councillors. 

Mr.  Francis  who  replied  extended  the  regrets  of  the 
President  at  not  being  able  to  be  present.  He  then  pro- 
ceeded in  his  usual  eloquent  style  to  deliniate  the  lofty 
aims  and  ideals  of  The  Institute,  and  its  progress  in  elevat- 
ing the  status  of  the  profession  in  Canada.  A  large  part 
of  its  success  was  due  to  the  high  calibre  and  unselfish 
efforts  of  the  engineers  who  had  graced  the  presidential 
office. 
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We  should  all  be  proud  to  belong  to  such  an  organiza- 
tion, as  had  for  its  Presidents  men  like  Sir  John  Kennedy, 
G.  H.  Duggan,  R.  A.  Ross,  and  J.  M.  R.  Fairbairn.  The 
opportunities  and  possibilities  of  The  Institute  were  bound- 
less, and  the  degree  of  accomplishment  would  depend  on 
how  much  effort  was  put  into  the  work  by  every  member. 

The  key  note  of  all  its  activities  was  "Service"  and  it 
should  be  borne  ever  before  each  member,  that  "character" 
was  greater  than  "career".  Engineers  in  Canada  have 
at  least  got  to  the  point  of  realizing  that  there  is  some- 
thing else  in  the  Society  besides  selfishness.  What  is  taken 
out  depends  on  what  you  have  put  in.  Mr.  Francis  went 
on  to  describe  the  activities  of  The  Institute  regarding 
Classification  and  Remuneration,  and  the  progress  of 
Legislation  in  the  various  Provinces,  and  concluded  with 
an  appeal  to  the  members  to  support  The  Journal  by  every 
means  in  their  power. 

The  Toast  to  the  Branches  was  proposed  by  Fraser  S. 
Keith,  General  Secretary,  who  told  of  the  growth  of  The 
Institute,  to  its  present  large  size.  The  credit  of  this  was 
due  mostly  to  the  formation  of  the  Branches  now  number- 
ing 2L  For  one  active  member  in  1890  we  have  20  now. 
The  Institute  is  the  only  national  engineering  organiza- 
tion in  Canada,  and  what  ever  other  societies  an  engineer 
might  join,  he  should  as  a  matter  of  loyalty  become  a 
member  of  it.  If  he  does  not  he  is  losing  the  opportunity 
of  his  life.  In  the  next  five  years  Mr.  Keith  prophesied 
that  every  engineer  who  amounted  to  anything  in  Canada 
would  become  a  member. 

Professor  Peter  Gillespie,  M.E.I.C.,  responded  on 
behalf  of  the  Toronto  Branch,  and  extended  the  greetings 
of  its  officers.  He  described  the  present  good  opinion  of 
the  engineer  in  the  public  mind,  and  contrasted  it  with 
earlier  opinions  of  the  opposite  kind.  In  one  particular 
that  of  mechanical  power,  great  strides  had  been  made. 
In  1770  there  were  no  aids  to  industry,  except  an  occas- 
ional "Newcomen"  engine,  or  water  wheel,  and  windmills. 
In  1870  due  to  the  development  of  the  steam  engine,  the 
total  horse  power  developed  in  the  world  was  18,000,000. 
In  1906  it  was  estimated  that  17,000,000,000  horse  power 
were  being  used  in  industry,  and  at  the  present  time  the 
amount  is  prodigious.  20  or  25  years  ago  when  large 
scale  developments  of  hydro  electric  power  were  project- 
ed, it  was  prophesied  that  the  supply  would  exceed  the 
demand,  but  it  has  been  found  on  the  contrary  that  there 
is  never  enough  power  to  fill  all  requirements.  At  the 
present  time  the  need  of  the  world  is  the  development  of 
some  inexpensive  energy.  Who  can  do  this,  or  aid  in  any 
way  will  be  the  benefactor  of  the  ages.  The  sun  and  the 
tides  have  been  suggested  as  probable  sources,  and  Sir 
Oliver  Lodge  suggests  boring  a  shaft  deep  into  the  earth  to 
tap  the  immense  heat  located  there.  Prof.  Gillespie  con- 
cluded by  pointing  out  the  limitless  field  for  engineers  in 
this  problem. 

Col.  W.  H.  Mag\\'ood,  M.E.I.C,  on  behalf  of  the 
Ontario  Provincial  Division  congratulated  the  Branch  on 
its  healthy  condition.  He  described  the  progress  of 
engineering  legislation  in  Ontario  and  else  where. 

P.  L.  Allison,  M.E.I.C,  replied  for  the  local  Branch, 
and  traced  its  history  from  the  beginning,  in  1917  as  the 
Engineers  Club,  to  its  present  state. 

The  toast  to  the  Sister  Professions  was  proposed  by 
P.  P.  Westbye,  M.E.I.C,  who  described  all  the  dire  things 
that  would  happen  to  the  world  if  all  the  doctors,  lawyers 


and  ministers  were  to  be  wiped  out  of  existence.  Dr.  Ed. 
Wood,  Basil  Hall  and  Rev.  Harold  Young  replied  on  be- 
half of  their  respective  professions. 

C  E.  W.  Dodwell's  witcy  letter  explaining  his  absence 
from  the  gathering  was  read.  It  was  the  general  feeling  that 
the  presence  of  our  veteran  member  from  Nova  Scotia 
would  have  been  even  more  appreciated  then  his  tribute 
by  mail. 

A  feature  of  the  evening  was  the  singing  of  the  C.G.E. 
sextette,  an  organization  described  on  the  programme  as 
the  only  seven  man  sextette  in  existence.  The  personal 
was  as  follows. 

W.  H.  Barry — Pioneer  (Engineer  is  a  man  who  runs 
an  engine.  Pioneer  runs  a  piano.) 

W.  M.  Cruthers,  A.M.E.I.C,— Messed  up  soprano. 

W.   E.   Ross,  Jr. E. I.e.— Country  Alto. 

T.   E.   Gilchrist    A.M.E.I.C,— Tenor  Busto. 

A.   B.   Gates,   A.M.E.I.C,— Barreltone. 

A.  L.  Dickieson,  A.M.E.I.C,— Black  Bass. 

P.  Manning,  A.M.E.I.C, — Large  mouthed  Bass. 

H.  E.  Rose,  S.E.I.C, — Volimie. 

Several  original  compositions  were  sung  part  of  which 
appear  below,  and  their  efforts  added  greatly  to  the  hilar- 
ity and  enjo^Tnent  of  the  evening. 

"More  Hash" 

Average  Tvine  "Turkey  in  the  Straw". 

Oh!  we  can't  have  whiskey  and  we  can't  have  beer, 
We  can't  have  a  glass  of  wine  to  help  us  cheer. 
So  we'll  make  the  best  of  water  to  keep  our  spirits  warm, 
And  another  little  drink  wouldn't  do  us  any  harm, 
And  another  little  drink,  etc. 

Oh!  W.  H  Sangster  at  golf  he  is  a  bear, 
When  he  gets  in  the  bunker,  he  is  never  known  to  swear 
He  just  breathes  a  silent  prayer,  or  he  sings  a  little  psalm 
And  another  little  drink  wouldn't  do  him  any  harm. 
And  another  little  drink,  etc. 

Then  there  is  P.  P.  Westbye,  a  man  of  great  renown. 
Auto  tires,  or  files,  or  milk,  he's  got'em  all  tied  down. 
We  have  a  hunch  that  he  has  got  shares  in  a  dairy  farm. 
And  anothei  little  drink  wouldn't  do  him  any  harm. 
And  another  little  drmk.  etc. 

Professor  P.  Gillespie,  we  know  is  quite  a  judge. 
Of  the  finer  points  of  handling  activated  sludge. 
It  is  a  funny  subject,  but  he  handles  it  w-ith  charm. 
And  another  little  drink  wouldn't  do  him  any  harm. 
And  another  little  drink,  etc. 

When  you're  on  the  Trent  Canal  and  the  Lift  Lock  starts  to  sink, 
There's  water  all  around  you  and  not  a  drop  to  drink. 
Killaly  is  the  man  who  sees  the  water  is  kept  calm. 
And  another  little  drink  wouldn't  do  him  any  harm, 
And  another  little  drink  etc. 

When  V.  S.  Foster  'rom  some  firm  receives  a  hasty  note, 
"The  motor  that  you  built  for  us  will  not  consent  to  mote." 
He  says — "We  forgot  the  rotor,  there's  no  reason  for  alarm", 
And  another  little  drink  wouldn't  do  him  any  harm, 
And  another  little  drink,  etc. 
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MacLaren  is  our  Secretary,  and  he  has  all  his  life 

Been  a  selfish  bachelor,  but  when  he  gets  a  wife 

We  think  that  it  will  tend  to  make  him  lose  his  studied  calm. 

And  another  little  drink  wouldn't  do  him  any  harm, 

And  another  little  drink,  etc. 

Oh! — Colonel  Magwoo^,  you  came  in  rather  late. 
To  do  without  your  dinner,  was  very  near  your  fate. 
But  we  put  a  bit  upon  one  side  and  tried  to  keep  it  warm. 
And  another  little  drink  wouldn't  do  you  any  harm, 
And  another  little  drink,  etc. 

We  notice  Fraser  Keith  is  smiling  at  our  song. 
He  thinks  that  really  it  has  been  dragged  out  a  bit  too  long. 
Well,  he  comes  up  from  Montreal,  but  we  will  bet  a  farm, 
All  the  drinks  he  brou  ht  for  us  won't  do  us  any  harm, 
All  the  drinks,  etc. 

"An  Ode  to  the  F.  &  G.  P.  Association 
Tune — "Solomon  Levi"  (More  or  Less) 

My  name  is  R.  B.  Rogers,  I  live  out  on  the  farm, 

That's  where  I  shot  a  squirrel  although  I  meant  no  harm. 

Then  some  poor  prune  flew  off  the  bat. 

And  spilled  the  beans  on  me, 

And  Davy  said,  "Just  twenty  bucks" 

And  then  you  can  go  free." 

Chorus  : 

Oh!  R.  B.  Rogers,  why  did  you  shoot 

The  oldest  member,  disgracing  The  Institute. 


W.  J.  Francis 
P.  Gillespie 
Col.  Magwood 
F.  G.  Keith 
B.  D.  Hall 
Dr.  E.  H.  Wood 
Rev.  Harold  Yonge 
P.  L.  Allison 
P.  Alexander 
B.  L.  Barnes 
W.  H.  Barry 
W.  M.  Cruthers 
Geo.  C.  Carruthers 
R.  S.  Cotton 
A.  E.  Caddy 
Geo.  Coutts 
Wm.  Cornell 
A.  L.  Dickieson 
R.  L.  Dobkin 
H.  A.  Fife 
H.  O.  Fiske 
R.  C.  Fletton 


Registration 

I.  A.  G.  Goulet 
R.  Grant, 
L  E.  Gilchrist 
A.  B.  Gates 
Geo.  Gladman 
A.  L.  Killaly 
L.  B.  Kingston 
W.  A.  Logan 
L  A.  Lang 
L.  D.  W.  Magie 
Jas.  Mackintosh 
A.  P.  Miller 
A.  H.  Munro 
A.  L.  McLaren 
H.  C.  Morley 
R.  H.  Parsons 
L.  Potvin 
C.  H.  Rogers 
R.  B.  Rogers 
A.  A.  Richardson 
Alex.  Richardson 
H.  Rose 


A.  Roberts 
C.  E.  Sisson 
N.  D.  Seaton 

E.  R.  Shirley 
J.  B.  Parleur 
R.  Sturgeon 
Wm.  Sangster 
P.  P.  Westbye 
R.  E.  Wilson 

F.  Mc  Neilby 

J.  F.  Woolnough 
John  Fentee 
N.  Geale 
W.  H.  Dunsford 
H.  Ritchie 

E.  L.  Miles 

G.  B.  Smith 

F.  D.  Gifford 
J.  Black 

J.  B.  Walcott 
J.  E.  Hess 


On  October  27th  Prof.  Peter  Gillespie,  M.E.I.C. 
gave  an  illustrated  lecture  en  Municipal  Sewage  Disposal, 
in  the  Assembly  Room  of  the  Chamber  of  Commerce. 
There  were  about  fifty  members  present. 

The  first  meeting  for  the  month  of  November  was 
held  on  the  10th,  and  was  addressed  by  A.  G.  Dalzell, 
M.E.I  C.,  for  a  number  of  years  city  engineer  of  Vancouver 
on  "The  Construction  of  140  Miles  of  Sewers  in  Vancouver 
B.C." 


Kingston  Branch 

L.  T.  Ruiledye,  M.E.I.C,  Sccrctarii-Treasurer. 

The  regular  second  meeting  of  the  Kingston  Branch  for 
the  month  of  October  was  held  on  October  25th.  William 
Casey,  general  manager  of  the  Kingston  Locomotive 
Works  Limited,  gave  a  very  instructive  lecture  on  "Cost- 
Keeping"  applicable  to  a  large  manufacturing  indust  y. 
Mr.  Casey  treated  the  subject  in  a  logical  order,  first 
listing  and  explaining  a  major  classification  o'  accounts, 
after  which  he  dealt  with  each  division  in  detail.  The 
speaker  explained  fully  an  efificient  method  of  arriving  at 
the  probable  cost  of  a  locomotive  on  any  new  order  receiv- 
ed, or  which  was  to  serve  as  a  basis  for  a  tender. 

On  November  8th,  the  Branch  members  along  with 
a  goodly  number  of  visitors  listened  with  special  interest 
to  a  general  and  detailed  description  of  the  new  central 
heating  and  power  plant  now  under  construction  on  the 
water-front  at  King  Street  on  the  site  of  the  former 
Kingston  Hosiery  plant,  for  Queen's  University  and 
Kingston  General  Hospital.  The  speakers  were  Pro- 
fessors W.  P.  Wilgar,  M.E.I.C,  and  L.  M.  Arkley,  M.E.I.C. 
two  of  the  consulting  engineers  on  the  design  and  con- 
struction. 

Prof.  W'ilgar  described  the  construction  of  the  con- 
crete tunnel,  now  partly  completed,  which  will  connect 
the  heating  plant  with  the  Hospital  and  the  University 
and  contain  all  water,  and  steam  mains  and  power  and 
electric  light  wires  and  conduit.  The  section  of  the 
tunnel  is  rectangular,  walls  nine  inches  thick,  and  the 
inside  height  is  almost  six  feet.  The  tunnel  is  below  the 
ground  surface  for  the  entire  length. 

Special  engineering  difficulties  were  encountered  in 
the  excavation  for  the  tunnel  due  to  old  water  mains  and 
sewers  whose  location  was  unknown  and  unrecorded. 
Part  of  the  tunnel  is  below  the  level  of  Lake  Ontario. 
Hydrated  lime  is  being  mixed  with  the  concrete  to  render 
the  latter  watertight. 

Prof.  Arkley,  who  is  in  private  practice  a  consulting 
heating  and  ventilating  engineer,  described  the  proposed 
plant  using  a  complete  set  of  drawings  to  illustrate.  After 
explaining  the  need  of  such  a  plant,  he  showed  why  the 
water-front  was  selected  for  the  site.  A  few  of  the  out- 
standing reasons  are  the  following:  coal  can  be  obtained 
directly  from  the  lake  barges  which  can  unload  at  the 
dock  on  the  property  and  ample  storage  space  for  coal 
is  available  on  the  property.  There  is  an  abundant 
supply  of  free  water  available.  The  disagreeable  smoke 
and  chimney  gas  nuisance  will  be  eliminated  by  the  use 
of  a  high  chimney. 

The  new  building  which  is  a  very  pleasing  design  is 
to  be  built  in  the  form  of  the  letter  "T".  The  front  of 
the  plant  facing  King  Street  is  150  long  and  the  depth 
of  this  section  is  46  feet.  The  rear  section  being  the 
boiler  house,  symmetrically  placed  relative  to  the  front 
section  is  80  feet  by  50  feet.  The  power  plant  will  occupy 
the  Eastern  half  of  the  front  section  and  a  thermodynamic 
laboratory  the  Western  half.  The  building  will  be  made 
of  stone,  the  fire  walls  inside  of  brick  and  the  laboratory 
will  be  lined  with  a  good  face  brick. 

The  boiler  capacity  will  be  1600  boiler  horse  power, 
two  new  water-tube  boilers  of  500  h.p.  each  having  been 
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iniiih.-isi'd.  Tlif  pri'scnl  lioilirs  :il  llif  University  will  Ix; 
movrd  (iowinu'xt  suniirifr.  The  ovctUkicI  aipacily  of  this 
plant  will  he  aliiKwt  KK)  jifr  cent.  Tlu-  most  modern 
eciiiiimu'nl  in  the  way  of  aiiloniatic  stokers,  coal  bunkers, 
eoal  wi'iuluiiu  ciiuipnu'iil,  carbon  dioxide  ri'corders etc.,  will 
be  installed.  Tiie  preseiil  steam  en).;ine  eciuipment  of 
the  University  suiiiijemented  by  a  couple  of  steam  turbines 
will  be  used  to  drive  the  electric  ^I'lU'rators  to  provide 
electric  power  for  the  University  buildinns. 

The  thermodynamics  lalioratory  is  to  be  complete  in 
every  detail  lor  the  teaching  of  steam  eiiKineeriiiK  and  will 
be,  wlien  finished,  one  of  the  best  and  most  modern  on 
the  continent.  The  whole  plant  is  being  designed  with 
the  idea  of  making  it  an  ideal  experimental  plant  as  well 
as  an  elVicient  heating  plant. 

The  Cîeneral  Hospital  will  be  heated  with  hot  water 
heated  in  the  power  house  by  the  exhaust  steam  from  the 
engines.  The  hot  water  will  be  forced  to  the  hospital 
through  two  six  inch  mains  by  turbine  driven  centrifugal 
pumps.  The  Ihiiversity  buildings  will  be  heated  with 
steam  by  a  low  pressure  vacuum  system.  The  steam  will 
arrive  at  Fleming  Hal!  as  high  pressure  steam  where  the 
pressure  will  be  reduced  for  distribution  to  the  various 
buildings.  A  vacuum  pump  in  the  power  plant  with  a 
4-inch  return  pipe  will  take  care  of  the  returns,  the  con- 
densed steam,  and  return  it  to  the  boilers. 

Prof.  Arkley  discused  many  vital  points  relative 
to  the  subject,  for  instance  the  relative  merits  of  heating 
by  steam  and  hot  w-ater,  expansion  in  pipes  and  methods 
of  providing  against  it,  condensation,  rad'ation,  merits 
of  water  tube  boilers,  proper  method  of  mechanical  sto- 
king and  various  other  details. 

A  hearty  vote  of  thanks  was  tendered  Professors 
Wilgar  and  Arkley  for  their  very  instructive  and  interest- 
ing lecture. 

Ottawa  Branch 

F.  C.  C.  Lynch,  Associate  E.I.C. 
Public  vs.  Private  Management  of  Street  Railways 

At  a  meeting  of  the  Branch  held  on  November  10th 
in  the  University  Club  an  interesting  paper  was  read  on 
public  versus  private  management  of  street  railways  by 
G.  Gordon  Gale,  M. E.I.C.  In  the  introduction  to  the 
paper  it  w^as  pointed  out  that  public  ownership  of  street 
railways  was  almost  unknown  in  the  early  days  of  electric 
lines.  Public  ow'nership  and  management  was  brought 
about  largely  by  increasing  costs  and  accelerating  growth 
of  cities  which  forced  heavy  expenditures  upon  the  com- 
panies while  at  the  same  time  public  opinion  opposed  in- 
creases in  fares.  The  declining  value  of  private  company 
stock  frequenth'  forced  diminished  service  as  a  necessary 
economy  and  in  many  cases  many  cities  were  induced  to 
manage  their  own  street  railway  systems.  In  some 
cases  the  desire  to  give  adequate  service  and  unnecessary 
line  extensions  provided  too  good  a  service  for  the  fare 
with  resulting  financial  loss.  The  speaker  favoured 
as  the  best  solution  of  the  problem  of  management  opera- 
tion and  management  by  a  private  company  under  a  ser- 
vice-at-cost  agreements.  Under  this  arrangement  fares 
would  be  adjusted  by  commissioners  appointed  by  the 
city  who  would    be  fully    in  touch  with    all  conditions. 


This  would  give  ade(|uale  service  since  the  management 
would  be  under  experts,  at  the  same  time  the  city  through 
its  commissioners  being  able  to  prevent  undue  profits. 
The  evils  of  political  "pull"  would  alsf)  be  avoided  and  as 
the  city  would  not  have  to  purcha^-e  the  system  outright 
a  heavy  cajjital  expenditure  would  also  tx,'  avoided. 

Following  the  paper  an  animated  discussion  trx^k 
place  in  which  the  following  members  look  part:  George 
Mountain,  M.K.I.C,  John  Murphy,  M.K.I.C..  D.  W.  Mc- 
I.achlan.M.K.I.C.A.F.  Macallum,  M.E.I.C..A.  A.  Dion. 
M.K.I.C,  Fred.  Burpee,  M.K.I.C. 

Rock  Drillinft 

At  the  open  meeting  of  the  Branch  on  the  evening  of 
the  15th  instant,  held  in  the  Victoria  Museum,  P.  S. 
Sherrin,  A. M.K.I.C,  of  the  Natural  Resources  Intelligence 
Branch  of  the  Department  of  the  Interior,  graphically 
described  drilling  operations  which  had  come  under  his 
supervision  in  many  countries,  including  Russia,  Rhodesia, 
Kngland  and  Canada.  The  subject  of  the  evening 
was  "Rock  Drilling",  and  was  illustrated  by  four  reels  of 
film  supplied  through  the  courtesy  of  the  United  States 
Bureau  of  Mines  and  the  Sullivan  Machinery  Co.  One 
of  the  reels  featured  the  construction  work  on  the  Chippa- 
wa  hydro-electric  power  canal,  and  was  greatly  appreciat- 
ed. Mr.  Sherrin  gave  interesting  data  on  mining  condi- 
tions and  mining  by  the  use  of  explosives,  tracing  the  early 
history  of  the  work,  especially  that  in  the  gold  mines  of 
Rhodesia,  where  indications  were  visible  of  mining  opera- 
tions conducted  approximately  one  thousand  years  ago. 
A  large  audience  listened  appreciatively  to  the  lecturer 
and  viewed  with  expressed  approval  the  interesting  films. 

Petroleum  and  its  Production 

At  an  open  meeting  of  the  Ottawa  Branch  on  October 
20th,  C  I.  Grierson,  B.Sc,  technical  engineer  of  the 
Imperial  Oil  Co.,  of  Toronto,  gave  an  interesting  and  in- 
structive address  on  "Petroleum  and  its  Production". 
Mr.  Grierson  gave  an  outline  of  the  history  of  the  petrol- 
eum industry,  and  the  progress  which  had  been  made  in 
its  development,  with  especial  reference  to  refining  methods 
and  the  vast  range  of  derivatives  from  the  original  crude 
oil.  The  different  qualities  of  the  crude  oil  were  referred 
to  as  also  the  oil  fields  from  which  they  are  secured.  He 
emphasized  the  fact  that  while  the  Norman  well  of  the 
Imperial  Oil  Co.  was  not  a  gusher,  the  field  was  one  of 
great  promise,  and  that  after  a  period  of  intensive  develop- 
ment it  was  hoped  the  Mackenzie  oil  field  would  prove  of 
immense  value.  Mr.  Grierson  showed  a  film  of  the  Imper- 
ial Oil  Company's  plant  at  Sarnia  and  their  distribution 
system  throughout  Canada,  which  demonstrated  the  im- 
mensity of  this  company's  organization. 

Professional  Institute  of  the  Federal  Civil  Service 

The  Professional  Institute  of  the  Federal  Civil  Ser- 
vice held  its  annual  meeting  in  Ottawa  on  Nov.  1  and  2, 
members  of  the  E.I.C.  taking  a  prominent  part  on  the 
proceedings.  At  a  luncheon  at  the  Chateau  Laurier,  Sir 
Robert  Falconer,  president  of  Toronto  University,  was 
the  guest.  The  president  of  the  Professional  Institute, 
K.  M.  Cameron,  M. E.I.C,  was  in  the  chair,  and  among 
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the  members  of  the  E.I.C.  at  the  head  table  were  Messrs. 
T.  Shanks,  Com.  C.  P.  Edwards,  George  Mountain,  A. 
St.  Laurent  and  J.  B.  Challies. 

Canadian  Geodetic  Society 

The  opening  meeting  of  the  season  of  the  Canadian 
Geodetic  Society  was  held  on  Thursday  afternoon,  Nov.  10, 
at  the  Geodetic  building,  Ottawa,  when  H.  F.  J.  Lambart, 
M. E.I.C.  gave  an  address  on  "Reconnaissance  from 
an  Aeroplane."  The  speaker  referred  to  his  work  during 
the  past  season,  having  started  out  to  make  certain  sur- 
veys in  British  Columbia  from  Vancouver  East  to  Kam- 
loops.  Mr.  Lambart  claimed  a  saving  of  from  ten  to 
twelve  thousand  dollars  by  the  use  of  the  air  craft,  as  data 
were  secured  during  the  past  season  when  assisted  by  the 
aeroplanes  that  would  have  taken  three  years  to  obtain  by 
foot  survey  parties  and  a  land  climb.  At  the  conclusion 
of  the  lecture  questions  were  asked  by  members  of  the 
society,  among  those  taking  part  being  N.  A.  Ogilvie, 
M.E.I.C.,  Director  of  the  Geodetic  Survey;  Colonel  Leckie 
of  the  Air  Board;  and  E.  F.  Drake,  A.M.E.I.C.  Director 
of  the  Reclamation  Service. 

International  Joint  Commission  Meeting 

The  public  hearings  of  the  International  Joint  Com- 
mission were  held  at  Ottawa,  November  14th  and  15th, 
1921:  when  different  engineering  schemes  for  canaliza- 
tion and  power  development  of  the  St.  Lawrence  river  be- 
tween Lake  Ontario  and  Montreal  were  presented,  a  large 
number  of  Institute  members  attended. 

Ottawa  Engineers  in  tlie  New  Oil  Fields 

During  the  past  season,  members  of  the  Ottawa 
Branch  of  The  Engineering  Institute  connected  with  the 
Topographical  Surveys  Branch  of  the  Department  of  the 
Interior  were  engaged  on  surveys  and  explorations  in  the 
Mackenize  district  embracing  the  oil  and  mineral  areas  of 
Great  Slave  lake  and  Mackenzie  river. 

Approximately  4,000  miles  of  shore  line  were  travers- 
ed and  data  were  secured  for  a  detailed  map  of  the  West- 
erly half  of  Great  Slave  lake,  and  the  Slave  and  Mackenzie 
rivers  to  Sans-Sault  rapids,  within  a  few  miles  of  the  Arctic 
circle. 

As  a  control  for  the  surveys,  the  Dominion  Observa- 
tory Branch  established  the  position,  by  latitude  and 
longitude  observation  of  certain  points  throughout  the 
area  surveyed. 

Early  in  the  season  buoys  were  planted  in  the  more 
dangerous  river  and  harbour  channels  of  Great  Slave  lake 
and  the  Mackenzie  river. 

On  exploration,  a  route  from  Fort  St.  John  on  Peace 
River  to  Nelson  and  Liard  rivers,  thence  to  the  Mackenzie 
at  Simpson,  proved  it  to  be  practicable  for  winter  freight- 
ing to  the  head  of  navigation  on  the  Nelson  river.  This 
route  would  enable  a  party  to  reach  the  oil  fields  at  Nor- 
man nearly  six  weeks  before  the  ice  on  Great  Slave  lake 
permitted  transportation  by  the  regular  route. 

Information  gathered  during  the  season  with  maps 
corrected  to  date  will  be  published  in  due  course. 


The  following  members  of  The  I nstitutev/eve  engaged 
upon  this  work:  G.  H.  Blanchet,  D.L.S.,  W.  H.  Norrish, 
D.L.S.,  E.  P.  Bowman,  D.L.S.,  Fred  V.  Seibert,  D.L.S., 
B.  H.  Segre,  D.L.S. 

Local  News 

Captain  F.  Anderson,  M.E.I.C.,  of  the  Hydrographie 
Survey,  Naval  Department,  has  just  returned  to  head- 
quarters. The  Hydrographie  Service  Steamer  "Acadia" 
under  his  control  was  engaged  during  the  summer  on  the 
original  survey  of  Hamilton  inlet,  Labrador,  where  Capt. 
Anderson  and  the  parties  under  his  charge,  have  been 
working  in  the  preparation  of  an  accurate  chart  of  that 
vicinity. 

C.  P.  Edwards,  M.E.I. C,  the  Chairman  of  the  Ottawa 
Branch,  has  been  elected  a  member  of  the  Canadian 
Engineering   Standards  Association. 

R.  J.  Durley,  M.E.I.C.,  Secretary  of  the  Canadian 
Engineering  Standards  Association,  visited  Toronto  on 
the  9th  when  the  Sub-committee  of  the  Standards  Associa- 
tion on  Concrete  and  Reinforced  Concrete  took  place. 
Whilst  in  Toronto,  he  also  addressed  the  local  members 
of  the  Association  of  Mechanical  Engineers. 

The  Ottawa  Branch  is  looking  forward  to  the  visit  of 
the  President  on  the  8th  December,  when  a  lunch  will  be 
given  in  his  honour  at  the  Chateau  Laurier. 

The  Branch  proposes  to  give  a  "smoker"  to  the  local 
members  on  December  15th,  at  the  Chateau  Laurier. 
A  first-class  programme  is  being  arranged  and  a  good  atten- 
dance is  looked  for. 

Montreal  Branch 

J.  L.  Busfield,  A.M.E.I.C,  Secretary-Treasurer. 
Welding 

On  October  20th,  two  papers  were  read,  one  by  A.  M. 
Barry  on  "Thermit,  Electrical  and  Oxy-Acetylene  Weld- 
ing", the  other  on  the  "Metallography  of  Welding"  by 
W.  H.  Ludington.  The  papers  were  illustrated  by  a  num- 
ber of  lantern  slides  and  with  moving  pictures,  and  a  lively 
discussion  followed  indicating  that  the  two  authors  had 
somewhat  different  lines  of  thought. 

Sir  John  Kennedy,  Hon.  M.E.I.C. 

On  October  27th,  the  meeting  opened  with  a  resolution 
of  regret  at  the  death  of  Sir  John  Kennedy,  Hon.  M.E.I.C, 
F.  W.  Cowie,  M.E.I.C,  chief  engineer  of  the  Har- 
bour Commission  presented  the  formal  resolution  of  re- 
gret. 

"It  is  proper"  said  Mr.  Cowie,  "that  to-night  this 
Institute  place  on  record  a  fitting  tribute  to  the  late  Sir 
John  Kennedy,  a  past-president  of  this  Institute.  To-day 
the  remains  of  that  great  man,  eminent  engineer  and  kind 
friend,  have  been  laid  to  rest,  and  we  all  mourn  that  fact. 
The  Engineering  Institute  of  Canada  has  lost  a  valuable 
member;  the  engineering  profession  of  Canada  has  lost 
one  of  its  most  worthy  exponents;  Canada  has  lost  a  man 
who  had  made  his  mark  in  the  developments,  improve- 
ment and  success  of  many  vital  links  in  the  chain  of  her 
prosperity." 
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|M)r  Ihirty-eiRht  years,  said  Mr.  Cowic,  hc  had  been 

associated  wilii  Sir  Jolm  Kennedy  in  eonneetion  with  llie 
im])r()venients  of  Ihe  St.  Lawrence  Channel,  the  deveio])- 
nient  ol'inihhc  harhonr'^inC'anada.andesix'cially  the  deve- 
lopment ol  the  port  ol  Montreal.  It  was  no  .small  thing, 
hc  said,  to  have  Ixrn  thus  intimately  connected  with  so 
great  an  engineer,  whose  life  meant  much  for  the  develop- 
ment of  the  Dominion,  and  whose  death  was  a  distinct 
loss  to  this  Country  and  to  the  engineering  profession. 

Mr.  Cowie  therefore  with  evident  feeling,  presented 
the  following  resolution: 

lîesolved  that  tlie  Cliairman,  Executive  and  members  of  The 
EnRinccritip  Institute  of  Canada  deeply  mourn  the  death  of  Sir 
John  Kennedy,  but  that  they  feel  consolation  in  the  thought  that  tlieir 
late  friend  and  CDiifrère  was  spared  to  a  ripe  old  age,  to  give  the 
benefit  of  his  sound  advice  and  counsel  to  The  Institute,  as  well  as 
to  the  members  personally.  The  Montreal  Branch  of  The  Institute 
desires  to  put  on  perpetual  record  some  of  the  notable  acts  of  their  late 
friend,  both  in  his  public  and  private  life,  so  that  his  career  will  be  an 
inspiration  to  those  who  come  after. 

Sir  John  Kennedy  was  eminent  as  an  engineer,  both  on  the  Contin- 
ent of  America  and  abroad,  and  his  sound  professional  judgment  was 
invoked  on  many  occasions  and  his  suggestions  carried  out  to  a  success- 
ful issue  In  the  field  of  hydraulic  engineering,  mechanical  and  con- 
structirn  problems,  his  genius  was  outstanding.  Notable  among  his 
successes  were  tb.e  deepening  of  the  river  St.  Lawrence  and  the  develop- 
ment of  tie  Port  of  Montreal  under  the  Harbour  Commissioners.  The 
manner  in  which  he  carried  out  the  improvements  to  the  River  St. 
Lawrence  Ship  Chnnnel  is  outstanding,  and  the  method  he  adopted  and 
the  me-hanical  means  to  that  end  are  still  in  many  jiarticulars  followed 
by  his  s.iccessors. 

"In  paying  this  last  tribute  to  our  departed  friend  and  counsellor 
we  cannot  forget  the  part  he  took  at  the  inception  of  this  society  and 
the  constant  attention  he  gave  to  its  problems  and  welfare. 

As  a  citizen  he  was  beyond  criticism,  and  although  he  took  no  act- 
ive part  in  civic  government,  his  advice  was  often  sought  and  freely 
given.  His  Christian  character  was  without  reproach  and  his  domestic 
relaticns  were  of  the  happiest. 

The  members  of  the  Montreal  Branch  of  The  Institute  offer  their 
heartfelt  sympathy  to  the  family  and  relatives,  and  pray  that  consola- 
tion will  be  afforded  to  them  by  dwelling  on  the  record  left  by  him  after 
a  long  and  successful  career.  To  the  partner  of  his  life's  joys  and  sor- 
rows, we  especially  tender  our  sympathy  and  trust  that  Lady  Kennedy 
will  yet  be  long  spared  to  be  a  comfort  to  her  bereaved  family." 

This  was  seconded  by  W.  F.  Tye,  M.E.LC,  past- 
president  of  The  Engineering  Institute  of  Canada,  who  said 
that  Sir  John  Kennedy's  death  was  a  loss  to  The  Engineer- 
ing Institute,  to  this  port  and  to  Canada  generally.  But 
their  sorrow  at  his  death  was  mingled  with  pride  that  after 
a  long  life  Sir  John  Kennedy  had  died,  with  a  record  of 
much  achievement  and  many  honours  to  recognize  the 
work  he  had  done. 

"Sir  John  Kennedy  achieved  great  works  for  Canada" 
concluded  Air.  Tye,  "His  work  was  an  inspiration  to  those 
engineers  that  came  after  him.  His  life  after  his  affliction 
of  blindness  was  an  even  greater  inspiration.  He  kept  up 
his  interest  in  engineering,  he  continued  his  connection 
with  the  harbour  and  channel  work,  and  the  affairs  of 
Canada  generally,  and  to  all  of  us  it  was  a  pleasure  to  see 
the  manner  in  which,  though  he  had  lost  his  sight,  he  had 
not  lost  his  insight  into  the  work  that  he  had  directed  so 


long.  We  all  feel  that  we  have  lost  an  old  friend  and  a 
man  whose  abilities  were  directed  to  the  benefit  of  this  city 
and  of  this  Dominion". 

The  resolution  was  then  unanimously  adopted  in 
silence,  the  whole  gathering  standing  with  bowed  heads 
for  several  seconds. 


Inautiunitiun  of  Marine  .Section   (Oct.  27th) 

An  event  of  considerable  importance  to  the  engineer- 
ing profession  took  place  at  this  meeting.  This  was  the 
inauguration  of  the  Marine  Section  of  the  Montreal  Branch. 
L  J.  Tait,  M.E.LC,  vice-chairman  of  the  Marine  Section 
presided  and  called  upon  N.  E.  McClelland,  M.E.LC. 
Chairman  of  the  Marine  Section  to  present  his  paper  on 
the  Construction  of  10,5(X)  ton  ships  at  Halifax.  It  is 
anticipated  that  this  paper  will  be  reproduced  in  a  future 
issue  of  The  Journal. 

In  moving  the  vote  of  thanks  to  Mr.  McClelland, 
Dean  Adams  of  McGill  University  stated  that  a  Chair  of 
Marine  Engineering  was  already  having  serious  consid- 
eration. 

Aeroplane  Engines 

On  November  3rd,  192L  P.  E.  Biggar,  S.E.I.C.  read 
an  extremely  interesting  paper  on  Aeroplane  Engines, 
with  Chas.  M.  McKergow,   M.E.LC.   presiding. 

Pulverized  Fuel 

On  November  10th,  192L  a  paper  was  read  by  H.  A. 
Reichenbach  of  the  Fuller  Engineering  Company  of  Allen- 
town,  Pa,  on  Pulverized  Fuel  and  its  Uses.  Mr.  Reichen- 
bach described  the  series  of  experiments  which  had  gradual- 
ly led  to  the  successful  use  of  pulverized  fuel  as  a  means 
of  producing  heat  and  power.  These  experiments  he  said 
had  been  going  on  for  the  past  thirty  years  in  the  steel 
and  cement  industry,  until  they  had  reached  a 
stage  where  the  process  was  being  successfully  used  by  a 
number  of  big  plants  in  both  the  United  States  and 
Canada. 

The  discussion  was  opened  by  H.  D.  Savage  of  the 
Combustion  Engineering  Corporation  of  New  York,  who 
spoke  from  an  extensive  experience  of  the  development 
work  in  connection  with  the  use  of  pulverized  fuel.  He 
laid  stress  on  the  possibiUties  now  open  for  the  utilization 
of  some  of  the  low  grade  fuels  available  in  Canada. 

John  T.  Farmer,  M.E.LC.  presided. 

Inauguration  of  Railway  Section 

At  the  meeting  of  November  17th.  the  inauguration 
of  the  Railway  Section  of  the  Branch  took  place.  P.  B. 
Motley,  M.E.LC,  Chairman  of  the  Railway  Section  pre- 
sided, and  in  his  opening  remarks  said  that  the  word  "In- 
auguration" was  something  of  a  misnomer,  as  the  old 
Canadian  Society  of  Canadian  Engineers  had  been  largely 
made  up  of  railway  engineers,  and  that  the  present  meet- 
ing was  really  the  marking  of  a  reviving  of  interest  of 
the  Railway  engineers  in  the  Montreal  Branch  of  The 
Institute. 
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The  Secretary  opened  the  meeting  by  reading  a  poem 
describing  the  genesis  of  the  Railway  Section,  part  of 
which  follows: — 

"The  Canadian  Society  of  Civil  Engineers 
(In  Eighteen  Eighty-Seven,   'twas  founded,) 
Was  known  as  such  for  many  years. 
And  a  very  fine  name  it  sounded. 

In  the  days  of  the  old  Society,  'tis  known. 
The  Railway  men  were  numerous. 
And  in  The  Institute  they  hold  their  own. 
E'en  though  they  thought  it  humorous. 


Said  the  one  to  the  other  the  solution  might  be. 
The  formation  of  a  railway  section 
The  other  agreed  that  he  would  like  to  see. 
It  done  before  the  election." 

Following  this,  two  papers  were  read,  one  by  C.  H. 
Tillett,  signal  engineer  of  the  Grand  Trunk  Railway  on 
Automatic  Signalling,  and  the  other  by  C.  W.  Parker, 
signal  engineer  of  the  Canadian  Pacific  Railway  on  Inter- 
locking Signalling.  Mr.  Parker  had  installed  a  large 
amount  of  apparatus  in  the  hall,  and  gave  some  prac- 
tical demonstrations  with  staff  holders  and  illtmiinated 
diagrams.    A  movingpicture  film  entitled  "Up  and  Over" 


Uo\N  We're  Off!! 


There  came  a  day  when  rumours  had  spread. 
To  Windsor  and  McGill  Street  too. 
That  Montreal  Branch  was  far  from  dead, 
And  was  raising  a  huUaballoo. 

So  Motley  called  Going  and  to  him  said. 
What  is  this  thing  I  hear  ? 
Damn  little  I  know  except  what  I've  read 
In  The  Journal,  said  Going  with  fear. 

Then  with  heads  together  the  two  did  plot, 
To  solve  this  problem  great, 
And  there  they  sat  and  talked  quite  a  lot, 
Until  it  grew  quite  late. 


showing  the  passing  of  a  train  through  the  Rocky  Moun- 
tains was  also  shown. 

St.  John  Branch 

Harry  F.  Bennett,  A.M.E.I.C.,  Secretary-Treasurer. 
Visit  to  New  Cantilever  Bridge 

The  members  of  the  St.  John  Branch  paid  a  \nsit  to 
the  new  cantilever  bridge  over  the  St.  John  River  at 
St.  John  on  the  afternoon  of  Saturday  Oct.  15th. 

Before  looking  over  the  bridge.  Major  C.  F.  Draper, 
resident  engineer  for  the  C.P.R.,  explained  the  reasons  for 
placing  the  structure  in  its  present  location  rather  than 
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Ix'lwi'i'ii  IIk>  old  caiitili'viT  and  the  hÎRhway  bridpc.  The 
diiiuMisioiis  ol  1 1)0  l)rid.L;i'  an-:  nuiiii  sjiaii  450  feet,  con- 
sistiiiK  of  two  caiilili"ViT  arms  racli  150  feet,  and  a  sus- 
jX'iidi'd  span  150  ftrt;  oacii  aiuiior  arm  is  Ilia  feet  in 
ieiiKlli.  It  tile  location  between  the  bridges  had  been  used 
the  span  would  have  been  525  feet. 

WeiRJit  of  material  in  tiic  work:  steel:  main  can- 
tilever. 2(K)0  tons,  balance  of  bridge,  315  tons,  concrete, 
5620 cu.  yds;  masonry,  5{X)  cu.  yds. 

It  had  been  jilanned  to  use  St.  CicorRC,  N.B.  granite 
facing  ui>  to  the  bridtje  seats,  but  a  strike  at  the  works  in- 
terfered with  the  delivery  and  the  facing  only  extends  to 
high  water  mark.  Lead  \vck)1  is  used  in  pointing  the  stone- 
work. 

Both  main  piers  rest  on  mixed  limestone  rock  below 
water  level,  the  East  pier  is  stepped  up  on  the  rock  and  the 
West  pier  foundation  was  excavated  shoreward  of  high 
water  mark.  Craphite  and  asbestos  were  found  in  the 
excavations.  The  liast  anchor  pier  is  small  as  the  anchor 
grillage  is  embedded  in  the  solid  rock.  The  West  anchor 
pier  is  built  for  weight  and  contains  1000  cu.  yds,  with  a 
weight  of  about  2000  Ions.  When  the  span  is  completed 
it  will  be  loaded  with  ballasted  cars  which  will  place  the 
anchors  in  one-half  maximum  tension  causing  a  stretch  of 
about  3-sixleenth  inches.  The  anchor  chains  will  then  be 
concreted  in  the  piers  and  the  load  left  on  for  two  or  three 
weeks  till  the  concrete  has  set.  This  will  relieve  the  con- 
crete in  contact  with  the  chain  plates  from  tension  and 
prevent  cracking. 

Two  of  the  approach  piers  at  the  Eastern  end  are  set 
on  the  rock,  the  remainder  have  spread  footings  on  hard 
pan.  The  piers,  and  in  fact  the  whole  structure,  are  built 
economically.  The  approach  piers  are  reinforced  with 
3-4  inch  bars  at  12  inch  centres  and  have  a  large  factor  of 
safety.  Standard  plate  girders,  70  feet  long  and  9  feet 
centre  to  centre  connect  the  approach  piers.  These  are 
anchored  at  the  Eastern  ends  and  the  Western  ends  slide 
on  circular  cast  shoes  lubricated  with  a  patent  grease. 

The  members  of  the  Branch  are  very  grateful  to 
Major  Draper  for  his  very  interesting  explanations  and 
the  privilege  of  viewing  the  work  under  his  direction. 

Visit  to  Radio  Finding  Station 

On  Saturday  afternoon,  Nov.  12th,  the  members  of 
the  St.  John  Branch  paid  a  visit  to  the  Government 
Direction  Finding  Station  at  Red  Head.  The  party  was 
shown  through  the  station  by  Mr.  G.  F.Harris,  who  is  in 
charge  of  the  plant,  and  the  various  details  explained  to 
them.  This  Finding  Station,  which  has  been  in  operation  less 
than  a  year,  has  already  proven  its  usefulness  in  locating 
vessels  at  sea  and,  in  conjunction  with  similar  stations  at 
Cape  Race,  Canso,  Chebucto  Head  and  Bar  Harbour,  Me., 
it  is  constantly  in  use  assist'ng  navigation.  In  addition 
to  its  work  as  a  finding  station,  commercial  messages  are 
also  received  and  transmitted.  The  sending  radius  of 
the  station  is  about  300  mi'es  but  it  can  receive  messages 
from  any  distance.  These  stations  are  maintained  by 
the  Department  of  Naval  Service  under  the  supervision 
of  Commander  C.  P.  Edwards,  A.M.E.I.C,  of  the  Radio 
Telegraph  Service.  Their  usefulness  is  becoming  more 
apparent  and  their  locating  methods  have  reached  a  high 
degree  of  accuracy. 


The  thanks  of  the  visitors  were  extended  to  Mr. 
Marris  and  his  Assistants  by  Frank  P.  Vaughan,  M.E.I.C.] 
Chairman  of  the  Branch. 

Electro-Therapeutics  and  X-Kay» 

The  regular  November  meeting  of  the  Branch  was 
held  on  Nov.  17th.,  in  the  Orange  Hall.  F.  P.  Vaughan, 
M.E.I.C.  was  in  the  chair  and  about  30  memlx;rs  and 
visitors  were  present.  The  regular  business  of  the  meeting 
was  taken  up  and  the  matter  of  investigation  into  the 
charges  made  regarding  the  36"  reinforced  concrete  pipe 
to  Spruce  Lake  was  discussed.  The  Committee  has  been 
asked  to  bring  in  a  report  to  the  Branch  at  its  next  meeting. 

The  speakers  of  the  evening  were  Frank  P.  Vaughan, 
M.E.I.C, who  dealt  with  ElectroTherapeuticsandDr.W.E. 
Rowley,  who  explained  the  various  features  of  the  X-Ray 
work  from  a  medical  viewpoint. 

With  the  aid  of  lantern  slides,  Mr.  Vaughan  explained 
the  various  features  of  the  different  methfxls  used  in  the 
treatment  of  diseases  by  Electricity.  It  was  necessary 
he  said,  to  develop  high  frequency  currents  and  there 
were  employed  in  four  dilïerent  ways: — 

(1)  Vacuum  Electrodes.  (Violet  Ray  tubes) 

(2)  Effleuve,  or  High  Frequency  spray, 

(3)  D'Arsonval  Auto-Condensation, 

(4)  Diathermie. 

The  Violet  Ray  is  effective  in  the  treatment  of  local 
pain  or  inflammation,  and,  by  increasing  the  blood  cir- 
culation, removes  waste  products  which  cause  rheumatism 
and  gout.  The  Effleuve,  or  purple  brush  discharge, 
subjects  the  treated  surface  to  a  literal  bombardment 
of  electric  projectiles  thus  stimulating  and  vitalizing  the 
tissues.  The  remarkable  therapeutic  effect  of  D'Arsonval 
currents,  is  their  power  to  liberate  heat  in  the  tissues  of 
the  body  and  it  is  applied  with  great  benefit  to  patients 
suffering  with  hardening  of  the  arteries.  For  diseases  in 
which  it  is  necessary  to  induce  or  regenerate  inflammation 
promote  circulation  or  absorption,  or  increase  cell  activity, 
the   diathermic   method   is   employed. 

Whenever  an  electric  spark  passes  through  the  air, 
ozone  is  liberated.  It  is  a  colourless  gas,  possessing  the 
odor  of  chlorine  or  moist  phosphorous.  Under  pressure, 
the  colour  of  the  gas  is  blue,  and  when  liquefied,  it  becomes 
a  dark  blue,  mobile  liquid,  with  highly  magnetic  properties. 

Ozone  is  used  in  ventilation,  chiefly  on  account  of 
its  power  to  destroy  organic  odors.  There  are  some  disea- 
ses in  which  it  is  used  with  benefit,  namely,  anaemia, 
diseases  of  the  respiratory  organs  and  impaired  nutrition. 
It  was  used  in  the  treatment  of  gas  victims  during  the  war 
and  gave  considerable  relief  from  the  agonies  of  gas 
poisoning. 

The  branch  of  Electro  therapeutics  which  has  received 
the  most  attention  and  which  has  been  of  wonderfid 
assistance  in  diagnosis  in  medicine,  surgerv  and  dentistry, 
is  the  Roentgen  or  X-Ray.  It  is  believed  "that  the  X-Ray 
is  a  disturbance  of  the  luminiferous  ether,  similar  to  \nsibre 
light,  but  having  a  much  shorter  wave  length  than  ultra 
violet  light.  Its  use  has  revolutionized  the  systems  of 
diagnosis  and  made  possible  a  closer  study  of  the  internal 
actions  of  the  hiunan  body. 
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At  this  point  in  the  meeting  Dr.  W.  E.  Rowley  ex- 
plained the  various  features  of  the  X-Ray  photos  shown 
on  the  screen.  He  stated  that  where  formerly  it  required 
15  minutes  to  take  a  good  photo  it  was  now  completed  in 
a  few  seconds.  The  result  is  a  series  of  lights  and  shadows 
from  which  the  practicioner  could  determine  the  relative 
positions  of  the  parts  of  the  body  and  their  physical 
condition.  To  show  the  stomach  and  other  organs,  a 
mixture  of  Bismuth  or  Barium  paste  was  introduced  into 
the  organs  which  formed  a  coating  on  the  lining  and  photo- 
graphed as  a  shade. 

At  the  conclusion  of  the  addresses  considerable  dis- 
cussion took  place  and  a  vote  of  thank  was  moved  by 
A.  R.  Crookshank,  M.E.I.C,  and  Geoffrey  Stead,  M.E.I.C. 

Moncton  Branch 

M,  J.  Murphy,  A. M.E.I.C,  Secretary-Treasurer. 

The  first  Supper  Meeting  for  this  season  of  Moncton 
Branch  was  held  in  the  Happen  Inn  Tea  Rooms,  Moncton, 
on  Thursday  evening,  November  3rd,  at  which  Fred.  H. 
Williams,  M.  Sc.,A.M.E.I.C.,  assistant  electrical  engineer, 
Canadian  National  Railways,  with  headquarters  at  Monc- 
ton, delivered  a  very  interesting  and  instructive  address, 
illustrated  with  lantern  slides  .  The  lecture  dealt  with  re- 
search work  in  electric  welding,  showing  equipment,  welds 
and  the  microscopic  examination  of  steel  and  cast  iron. 

The  meeting  opened  with  a  dinner  after  which  a 
musical  programme  was  given,  group  songs  being  rendered 
by  Mesdames  Thomas  H.  Walsh,  and  Clyde  Stevens,  and 
Messrs.  T.  H.  O'Brien  and  Geo.  Davidson  with  Mrs. 
Geo.  Davidson,  accompanist. 

J.  D.  McBeath,  A. M.E.I.C,  asistant  city  engineer 
presided  and  on  opening  the  meeting,  extended  the  congratu- 
lations of  The  Engineering^  Institute  Moncton  Branch,  to 
the  speaker  on  whom  McGill  University,  recently  conferred 
the  degree  of  Master  of  Science  in  Electrical  Engineering. 

The  slides,  the  result  of  the  personal  research  work  of 
Mr.  Williams  were  fully  explained  by  him.  Votes  of 
thanks  were  extended  to  Mr.  Williams,  and  to  those 
who  had  assisted  in  the  musical  programme  — Mesdames 
Walsh  and  Stevens,  and  Messrs.  Davidson,  O'Brien, 
Ambrose,  Dr.  Fred  Burden  and  accompanist  Mrs.  Geo. 
Davidson.    Professor   McKeil   also   spoke. 

Cape  Breton  Branch 

Kenneth  G.  Cameron,  A. M.E.I.C,  Secretary-Treasurer. 

On  November  1st.  the  new  premises  of  the  Bank  of 
Commerce  at  Sydney,  were  thrown  open  to  the  public  for 
inspection,  and  by  no  means  the  least  attraction,  in  a  very 
modem  and  attractive  building,  were  the  new  rooms  of 
the  Mining  Society  of  Nova  Scotia.  The  Cape  Breton 
Branch,  E.I.C.  are  fortunate  in  being  allowed  the  joint 
use  of  these  rooms  at  a  very  moderate  consideration,  as 
they  are  central,  well  furnished  and  contain  a  library  uni- 
que in  Nova  Scotia. 

On  November  9th.  following  a  general  business  meet- 
ing of  the  Branch  was  held  in  these  rooms.    The  Chair- 


man, C.  M.  Odell,  M.E.I.C.  presided,  and  the  numbers 
and  enthusiasm  of  those  present  indicated  a  successful 
season. 

The  business  of  the  evening  was  mainly  a  discussion 
of  ways  and  means,  it  being  decided  to  make  a  local  levy 
on  the  Branch  members.  A  Papers  and  Meetings  Com- 
mittee was  appointed,  consisting  of  T.  J.  Brown,  M.E.I.C., 
K.  H.  Marsh,  M.E.I.C,  A.  P.  Theuerkauf,  M.E.I.C, 
and  R.  J.  Fisher,  A.M.E.I.C  Toco-operate  with  this 
committee,  a  Social  Committee  was  also  appointed  con- 
sisting of  H.  Longly,  M.E.I.C,  A.  W.  McMaster, 
A.M.E.I.C,  and  R.  M.  Mackinnon,  A.M.E.I.C. 

Halifax  Branch 

0.  S.  Cox,  A.M.E.I.C  Secretary-Treasurer. 

No  regular  meetings  of  the  Branch,  were  held  during 
the  simimer  months.  On  Oct.  20th,  activities  for  the 
season  began  with  a  meeting  held  in  the  Nova  Scotia 
Technical  College  at  which  Prof.  F.  H.  Sexton  delivered 
a  most  interesting  address  on  his  recent  trip  to  Europe. 
Although  Dr.  Sexton's  remarks  were  not  of  a  strictly 
engineering  character,  they  were  none  the  less  interesting 
and  instructive,  the  speaker  being  a  man  who  can  absorb 
a  great  deal  of  information  from  his  travels  and  who 
possesses  the  ability  to  pass  it  along  to  others  in  an  interest- 
ing way. 

He  described  m  an  easy  narrative  style  the  after-war 
conditions  and  problems  facing  the  different  countries  of 
Europe,  giving  his  impressions  of  the  various  peoples, 
their  customs,  characteristics  and  peculiarities,  and  the 
adaptability  and  resource  with  which  they  are  coping 
with  these  new  problems.  The  characteristic  stability 
of  the  British  workers  had  been  shaken  by  the  war  resulting 
in  a  certain  amount  of  moral  slackness.  Indolence  and 
a  dependence  on  trade  unions  developed  dishonesty. 
Fortunately  this  feeling  is  disappearing.  England  is 
working  her  way  through  and  has  advanced  considerably 
towards  the  honest  thrifty  methods  for  which  she  is  re- 
nowned. France  with  50%  of  her  productive  men  wiped 
out  by  war,  has  been  greatly  handicapped.  The  prodi- 
gious problem  of  reconstruction  is  being  grappled  with 
both  France  and  Belgium.  The  wire  entanglements  and 
the  great  masses  of  debris  are  being  cleared  away  and  the 
country  is  already  producing  magnificent  crops.  Build- 
ings are  being  replaced,  roads  are  rebuilt,  the  trains  are 
running  regularly  and  many  of  the  problems  have  been, 
and  are  being  solved,  through  hard  work  and  thrift. 

Having  visited  the  scene  of  many  of  the  decisive 
battles,  the  speaker  was  able  to  describe  accurately  and 
vividly  the  manner  in  which  they  are  carried  out.  The 
impression  which  Dr.  Sexton  brought  back  to  Canada 
as  a  result  of  his  observations,  was  the  necessity  for 
thrift  and  hard  honest  work  by  our  people  here.  We 
would  strive  to  develop  the  idea  of  democracy.  Every 
man  should  stand  on  his  own  feet,  give  his  bes  effort, 
work  and  save,  not  depending  on  class  or  trade  union  to 
protect  and  encourage  indolence. 

The  meeting  which  was  presided  over  by  the  Chair- 
man, C  E.  W.  Dodwell,  M.E.I.C,  extended  its  hearty 
thanks  to  Dr.  Sexton  for  his  interesting  address. 
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General  Tramway  EnftlnciTlnd 

The  rcKiilar  monthly  mcotiiiK  of  the  Branch  was  held 
at  the  Cîreen  Lantern  on  Friday,  Nov.  18th.  Number 
present  IL'  includini;  three  quests.  C.  l--.  W.  Dodwcll. 
M.K.LC.  Chairman olllie  Branch  presiding;.  ThemeetinK 
took  the  form  of  a  social  uatherinir,  sujiper  hein^j  served  at 
(UO  P.M.,  alter  which  L  P.  MacNab.  M.H.LC  presented 
an  intensely  interesting  paper  on  "Cieneral  Tramway 
lùiKineerinK." 

Mr.  MacNab  who  is  tramway  superintendent  for  the 
Nova  Scotia  Tramways  and  Power  Co.,  traced  the  deve- 
lopment of  the  tramway  industry  from  its  inception 
down  to  the  present  day,  showing  the  gradual  evolution 
,  from  the  early  crude  types  of  track  and  equipment,  to 
||  the  modern  present  day  etTiciency  in  every  phase  of  its 
equipment  and  operation.  The  speaker  brought  out 
many  points  that  are  quite  generally  overlooked  or  alto- 
gether unknown  to  the  public  at  large  as  well  as  to  a  great 
many  members  of  the  engineering  profession.  Many 
of  the  dirticultics  and  problems  met  in  tramway  construc- 
tion and  operation  were  described,  as  were  the  methods 
of  meeting  and  overcoming  the  same.  Mr.  McNab 
emphasized  the  fact  that  thoughtlessness  on  the  part  cf 
the  travelling  public  is  not  only  responsible  for  many  of 
the  difficulties  in  tramway  operation,  but  i;  responsible 
for  the  majority  of  the  discomforts  and  delays  which  an 
unthinking  public  is  all  too  prone  to  lay  at  the  door  of 
the  operating  company.  It  was  pointed  out  that  a  cam- 
paign of  education  and  a  better  understanding  between 
the  tram  company  and  the  public  would  make  for  a 
better  and  more  satisfactory  service,  and  would  greatly 
reduce  the  troubles  and  worries  of  all  concerned. 

Considerable  discus  ion  followed  the  paper  which 
was  partic'pated  in  by  several  of  the  members  and  guests. 
After  the  discussion,  which  brought  out  many  interesting 
points  of  the  subject,  Mr.  McNab  was  tendered  the  hearty 
and  appreciative  thanks  of  the  Branch. 

The  guests  included  Messrs.  Loud  and  Phillips  of 
Jackson  and  Moreland,  Boston,  and  H.  A.  Lemmon  who 
is  in  charge  of  the  Personel  Department  of  Stone  and 
Webster,  Inc. 


Town  Planning  Notes  and  Comments 

;/.  L.  Seymour,  A.M.E.I.C. 

Note: — In  order  to  make  this  column  of  wide 
interest  to  members  of  The  Institute,  personals  and 
items  of  town  planning  interest  ivill  be  appreciated. 
Address:  H.  L.  Seymour,  A.M.E.I.C,  40  Jarvis 
Street,   Toronto. 

Ontario  Town  Planning  and  Hous'ng  Conference 

On  October  31st  and  November  1st,  there  was  held 
in  Toronto  the  second  Ontario  Town  Planning  and 
Housing  Conference,  formally  opened  by  his  Honour, 
the  Lieutenant-Governor. 

The  first  day  was  devoted  particularly  to  town 
planning  matters  and  was  opened  by  the  address  of 
President  J.  P.  Hynes,  A.M.E.I.C.    Noulan  Cauchon, 


A.M.E.I.C  ,  chairman  of  the  Town  Planning  Commission, 
Ottawa,  led  an  interesting  discussion  with  his  address  on 
"Status  of  Town  Planning  in  Ontario."  The  p<^jint  was 
emphasized  that  Ontario  legislation  regardmg  town 
planning  was  scattered  through  various  provincial  statutes. 
It  was  the  general  concensus  of  opinion  that  but  few 
municipalities  were  aware  of  the  exact  powers  they 
possessed.  In  recognition  of  this  fact,  a  resolution  of 
the  conference  to  be  forwarded  to  the  local  Government, 
incorporates  a  statement  of  the  condition  and  includes  a 
request  for  some  advance  in  legislation. 

The  greater  part  of  the  second  day  session  was  devoted 
to  "Housing".  In  the  afternoon  Dr.  Horace  L.  Brittain, 
Bureau  of  Municipal  Research,  Toronto,  spoke  on  "A 
Municipal  Town  Planning  Department"  making  the 
claim  that  such  a  department  was  just  as  important  to 
a  city  as  any  of  its  other  civic  departments. 

It  would  greatly  strengthen  the  position  of  the 
commissioner  of  works  or  head  of  the  town  planning 
bureau  if  they  could  always  secure  disinterested  advice 
of  an  advisory  committee  of  specialists  and  outstanding 
citizens.  He  urged,  as  far  as  possible,  the  co-operation 
of  private  citizens  in  governmental  functions  because  of 
the  stimulation  of  the  interest  of  the  citizens  themselves 
in  civic  matters. 

Town  Planning  in  Saskatchewan 

It  is  with  great  pleasure  that  one  notes  the  progress 
being  made  in  town  planning  matters  in  Saskatchewan. 
Since  the  provision  of  a  department  with  an  active  head, 
there  have  been  many  indications  of  advancement. 

There  is  now  printed  in  Regina,  Saskatchewan,  a 
"PubHc  Service  Monthly"  being  a  periodical  bulletin  of 
matters  of  public  interest  in  Saskatchewan — the  first 
issue  appeared  in  August,  1921.  Matters  of  town  planning 
interest  are  dealt  with,  especially  in  the  September  issue. 
A  review  of  the  work  of  the  Town  Planning  Branch  of 
the  Provincial  Department  of  Municipal  Affairs  for  the 
past  year,  shows  that  a  large  number  of  plans  were  pre- 
pared and  that  many  commimities  are  co-operating  with 
the  new  branch  of  the  Department  of  Municipal  Aifairs. 
W.  A.  Begg,  A.M.E.I.C,  is  the  director  of  town  planning 
in  Saskatchewan. 

Zoning  in  the  United  States 

The  interest  being  taken  in  Zoning  has  been  men- 
tioned before  in  this  column.  In  several  cities  in  the 
United  States,  ordinances  have  been  passed,  controlling 
by  districts  or  zones  the  use  to  which  buildings  may  be 
put.  their  height  and  the  percentage  of  lot  area  that  may 
be  covered  by  buildings,  etc.  By  some  ordinances  building 
lines  are  also  established. 

Chas.  B.  Ball,  in  charge  of  zoning  work  for  the  Health 
Department  of  the  City  of  Chicago,  compiled  in  Septem- 
ber of  this  year,  a  list  of  the  cities  in  the  United  States 
in  which  zoning  is  being  effected.  Up  to  the  present 
there  are  thirty-seven  cities  that  are  enforcing  zoning^ 
ordinances.  Over  one-half  of  these  ordinances  have  been 
made  effective  in  the  last  year  and  a  half.  A  great 
impetus  to  zoning  was  given  by  the  enforcement  of  an 


644 


JOURNAL     OF    THE    ENGINEERING     INSTITUTE    OF     CANADA 


ordinance  in  1916  by  New  York  City.  According  to 
Mr.  Ball's  list  there  are  also  42  cities  in  the  United  States 
in  which  zoning  ordinances  are  in  progress. 

In  Canada  it  might  be  mentioned,  that  under  ordinary 
by-law  powers,  the  City  of  Westmount,  Quebec,  appears 
to  have  the  best  building  restrictions  in  force.  In  Ontario 
recent  amendments  to  the  municipal  act  gave  a  greater 
permanency  to  zoning,  especially  in  regard  to  detached 
single-family  dwellings. 

The  "Commercial  Urge"  for  Town  Planning 

An  analysis  of  the  recent  advance  in  this  country 
and  the  United  States,  in  regard  to  town  planning  matters 
would  indicate  that  business  men  and  business  organ- 
izations have  been  largely  responsible  for  any  such  advance 

As  town  planning  is  a  community  matter  his  interests 
are  naturally  broadened  and  his  views  on  the  subject  of 
town  planning  are  expressed  in  a  wider  manner  than  that 
of  self  interest. 

An  example  of  this  will  be  found  in  the  Downtown 
Association  of  Toronto,  an  association  of  business  men 


who  are  engaged  in  many  activities  that  will  be  of  benefit 
to  the  community.  In  their  work  they  have  asked  the 
assistance  of  technical  organizations  by  the  appointment 
of  representatives  to  assist  in  committee  work  relating 
to  town  planning.  The  respective  representatives  from 
the  following  organizations — The  Ontario  Town  Planning 
and  Housing  Conference,  The  Toronto  Civic  Guid,  The 
Toronto  Branch  of  the  Town  Planning  Institute  of 
Canada  and  the  Toronto  Branch  of  The  Engineering 
Institute  of  Canada  include  the  following  corporate  mem- 
bers of  The  Institute — J.  P.  Hynes,  A.  E.  K.  Bunnell, 
N.  D.  Wilson,  and  H.  L.  Seymour. 

Town  Planning  at  Sault  Ste.  Marie 

According  to  information  received  from  F.  Theo. 
Gnaedinger,  A.M.E.I.C.,  Secretary-Treasurer-of  the  Sault 
Ste.  Marie  Branch,  it  is  evident  that  the  members  of  this 
Branch  intend  to  take  an  active  interest  in  the  develop- 
ment of  their  city.  A  committee  has  been  appointed  to 
take  action  in  town  planning  matters,  with  particular 
reference  to  Sault  Ste.  Marie. 
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Preliminary    Notice 

uf  Applications  for  AdmiNHion  and  for  Transfer 


21»t  Nnvcniber,  1921 

Tlio  Hv-l:i\vs  now  provide  tliiit  tlio  Coiincil  of  the  liiHliluto  shall 
approve,  clasnify  and  cloi-t  rnndidatcs  to  niciiihership  and  trunsfcr 
from  one  urado  of  nicnihersliip  to  a  liiKJier. 

It  is  also  provided  that  tliorc  sliall  he  issued  to  all  corpornfe  memher 
a  list  of  the  new  applicants  for  admission  and  for  transfer,  containing 
a  concise  stntoinent  of  the  record  of  each  upplica  nt  and  llie  names  of  his 
references. 

In  order  that  the  Council  may  determine  justly  the  eligibility  of 
each  candidate,  every  member  is  asked  to  read  carefnily  the  list 
submitted  herewith  and  to  report  promptly  to  Secretary  any  facta 
which  may  alTcct  the  classification  and  election  of  any  of  the  candidates. 
In  ca.sea  where  the  profe.ssion.nl  career  of  an  applicant  is  known  to  any 
member,  such  member  is  specially  invited  to  make  a  definite  recom- 
mendation !is  to  the  proper  classification  of  the  candidate.* 

If  to  your  knowledfre  facts  exist  which  are  derogatory  to  the  personal 
reputntion  of  any  applicant,  should  be  promptly  communicated. 

Communications  relating  to  applicants  are  considered  by 
the  Council  as  strictly  confidential. 


The  Council  will  consider  the  applications  herein  described  in 
December,  1921. 

FaASER  S.  Keith,  Secretary. 


*Tho  professional  requirements  are  as  follows: — 
Every  candidate  for  election  as  MEMBER  must  be  at  least  tliirty  years  of  age, 
and  must  Imve  lieen  engaged  in  some  branch  of  engineering  for  at  least  twelve  years, 
which  period  may  include  apprenticeship  or  pupilage  in  a  qualified  engineer's  office 
or  a  term  of  instruction  in  some  school  of  engineering  recognized  bv  the  Council.  The 
term  of  twelve  years  may,  at  the  discretion  of  the  Council,  be  reduced  to  ten  years 
in  the  case  of  a  candidate  who  has  graduated  in  an  engineering  course.  In  every  ease 
the  candidate  must  have  had  responsible  charge  of  work  for  at  least  five  years,  and  this 
not_  merely  as  a  skilled  workman,  but  as  an  engineer  qualified  to  design  and  direct 
engineering  works. 

Everj-  candidate  for  election  as  an  ASSOCIATE  JIEMBER  must  be  at  least 
twenty-five  years  of  age.  and  must  have  been  engaged  in  some  branch  of  engineering 
for  at  least  six  years,  which  period  may  include  apprenticeship  or  pupilage  in  a  qualified 
engineers'  office,  or  a  term  of  instruction  in  some  school  of  engineering  recognized  by 
the  Council  In  every  case  the  candidate  must  have  held  a  position  of  professional 
responsibility,  in  charge  of  work  as  principal  or  assistant,  for  at  least  two  years. 

Every  candidate  who  is  not  a  grad\iate  of  some  school  of  engineering  recognized 
by  the  Council,  shall  be  required  to  pass  an  examination  before  a  Board  of  Examiners 
appointed  by  the  Council,  on  the  theory  and  practice  of  engineering,  and  especially 
in  one  of  the  following  branches  at  his  option,  Railway,  Municipal  Hydraulic, 
Uechanical,   Mining  or  Electrical  Engineering. 

This  examination  may  be  waived  at  the  discretion  of  the  Council  if  the  candidate 
has  held  a  position  of  professional  responsibility  for  five  years  or  more  years. 

Every  candidate  for  election  as  JUNIOR  shall  be  at  least  twenty-one  years  of 
age.  and  must  have  been  engaged  in  some  branch  of  engineering  for  at  least  four  years. 
This  period  may  be  reduced  to  one  year,  at  the  discretion  of  the  Council,  if  the  candidate 
is  a  graduate  of  some  school  of  engineering  recognized  by  the  Council  He  shall  not 
remain  in  the  class  of  Junior  after  he  has  attained  the  age  of  thirty-three  years 

Every  o-^ndidate  who  is  not  a  graduate  of  some  school  of  engineering  recognized 
by  the  Council,  or  has  not  passed  the  examinations  of  the  first  year  in  such  a  course, 
shall  be  re<|uired  to  pass  an  examination  in  the  following  subjects.  Geography.  History 
(that  of  Canada  in  particular),  Arithmetic.  Geometry  Euclid  (Books  I. -IV.  and  VI.), 
'Trigonometry.  Algebra  up  to  and  including  quadratic  equations. 

Every  candidate  for  election  as  ASSOCI.\TE  shall  be  one  who  by  his  pursuits 
cientific  acquirements,  or  practical  experience  is  qualified  to  co-operate  with  engineers 
in  the  advancement  of  professional  knowledge. 


The  fact  that  candidates  give  the  names 
of  certain  members  as  references  does  not 
necessarily  mean  that  their  applications 
are  endorsed  by  such  members. 


an  rnif.  nub.  licul  ;   IWm-llilil.  :,  •  (    .  nur  .  II    M  .-hii.i  or.  '■.'■. rtli  AmiTI'ui,  '-'Iniion: 

inOMI-Lneniorciigr  .  II.  M  ■  r- 

ican  Stiilion;   IIKH  (Apr-'  " 

dilllricl;  lllCVl-nfi.  onirr    n,  r- 

vicc  UN  lecturer  and  r  ■'^■ 

in  charge  of  river  gi.  '* 

Govt,  chief  rrigr.  II  '  -  '  "- 

andcr:  l!llll-IK.  |iricn<èi.ul  uii.l  (:..hnll«  .  nur.  ■  I- 

ing  loth  cruiwr  nquadrori  on  war  Hcrvire.      Ti  ■•: 

11118-20.  conaltx  and  advifory  engr  on  «tnlT  ■  .  m- 
sport  Dept.)  :  AuKUst  1021)  to  ilat<\  lent  to  Canadian  Govt.  Coininaiidi  r  Liigr.  lu  charge 
of  H.M. C.S.Aurora  and  as  fleet  engr.  officer. 

Ref<>rcncc«:  CE.  W.  Dodwell.  N.  A.  Yarrow,  G.  L.  Stepheiu,  R.  H.  'Wood,  D.  G. 
Anglin,  F.   H.  Groec,  G.  S.  Stairs. 

BISHOP — ARTHUR  DALE,  of  741  Langloi»  Avenue,  Windsor,  Ont.  Born  at  Wor- 
cester, Mass..  U.  S.  A.,  April  Ist,  189<i;  Educ  .  B  S.  in  CE.  Univ.  of  Vennonl,  1919: 
2  courses  in  advanced  struct'!  design.  Special  courm;  in  dfting  ;  rodman,  Connecticut 
River  Survey;  rodman,  dftsman  and  instr'mari,  on  city  engr'g  work;  1919  (June-Aug), 
instr'nmn  for  Federal  Aid  Road  Survey  Work;  l'.)l()  (Aug.-Uec)  insp'r.  in  charge  of 
laying  out  and  building  highway  on  1-cdcral  Aid  Project  .No  10  for  .State  of  Vermont 
Engr'g.  Dept.;  At  present  dftaman.  on  structural  steel  including  detailing  and  estimat- 
ing for  bri(iges,  buildings,  tower»  and  viaducts.,  Canadian  Bndge  Co.  Ltd.,  Walker- 
ville.  Ont. 

References:  A.  J.  Riddell,  G.  F.  Porter,  C.  M.  Goodrich,  8.  E.  McGorman,  F.  H. 
Kestcr,  G.  V.  Davies,  A.  B.  RicbardsoD. 

BROWN— CHARLES  WALTER,  of  36  High  Street.  St.  John,  N.B.  Born  at  St. 
John,  N.  B  .  Sept.  2f.th,  1893;  Educ,  B.Sc.  (CE).  Univ.  New  Brunswick.  1914  4  mon. 
gen  study.  University  of  Glasgow,  1919;  191 1-12  (summers),  student  engr.,  Dept.  P.W. 
Canada,  West  St.  John,  N.B.;  1913  (summer)  and  1914-15,  asst.  engr.,  Dept.  P.W. 
Canada,  West  St  John,  N  B.;  1915-19,  overseas:  1919  (May-Aug.),  asst.  engr.  Dept. 
P.W.  Canada,  on  Courtenay  Bay  Development,  under  A.  Grwf;  At  present,  engr.. 
J.  A.  Grant  &.  Co.  Ltd.,  Engrs.  and  Contractors,  St.  John.  N.B. 

References:     A.  R.  Crookshanks,  J.  A.  W.  Waring,  A.  Gray,  J.  A.  Grant. 

BUCH\N\N — EDW.\RD  VICTOR,  of  London  Ont.  Born  at  Hamilton,  Scot- 
land Mav  7th.  1SS7;  Educ.  elect'l  engr.g..  Royal  Tech.  College,  Glasgow,  1908;  Ap'- 
ticeship,  Marshall  Fleming  and  Company,  Motherwell,  Scotland;  1908,  asst.  engr., 
laboratory  Glasgow  Corpn.,  electricity  dept.  ;  1909-10.  asst.  engr..  Sayers  and  Caldwell. 
Consltg.  Engrs  .  Glasgow;  1910.  asst.  engr..  H.  J  Glarbitz.  Consltg.  Engrs.,  Toronto; 
1911,  appointed  electrical  and  Waterworks  engr..  City  of  London.  Ont.  1915  to  date, 
gen.  mgr..  Public  Utilities  Commission,  London,  Ont. 

References:  F  .\.  Gaby,  W.  J.  Francis,  E.  T.  J.  Brandon,  H.  A.  Brazier,  H.  B.  R. 
Craig. 

BURY BERTR-iM  EDW.\RD,  of  Box  489,  Edmonton,  Ata.  Born  at  Bourne- 
mouth. England.  Dec.  2Ist,  1876;  Educ,  Univ  of  Liverpool.  1896:  189&-98.  ap'tice, 
Messrs  C  and  A.  Musker,  Hydraulic  Engrs.,  Liverpool,  England,  and  in  drawing 
office  1898-  1898-1900,  constrn.  staff.  Entre  Rios  Rly.  Co.,  .\rgentine;  1900-07,  mtce., 
constrn  location  and  sun'eys,  Buenos  AjTes  Western  Rly.;  1907-11,  contracting  on 
drainage  irrigation  and  surveying,  in  .Argentine.  Paraguay  and  Lraguay;  1912-13, 
dftsnmn  .  constrn.  dept..  C.L.O.  and  W.  Ry.  (C.P  R.).  Newcastle.  Ont.;  1918.  location 
.«ur\ev  Edmonton.  Dunvegan,  and  B.C.Rly.:  1918-19.  instr  man.,  mtce.  dept..  G.T.P.- 
Rv  Edmonton:  1920,  district  engr..  Prov.  Govt,  of  .\lbcrta;  .At  present,  instr  man.. 
Lesser  Slave  River  Suney.  Public  Works  Dept..  Dom.  Gort.; 


References:     C.  C.  Sutherland,  L.  C.  Charlesworth,  G.  C.  Dunn,    R. 
R.   W.    Ross. 


P.   Graves. 


BT'TT ROBERT  EDW.ARDS.  of  17  West  Avenue  South,  Hamilton.  Ont.     Bom 

at  Birmingham.  England,  Feb.  8th.  1886;  Educ,  1904-07,  afternoon  and  evening  class- 
es Birmingham  Munie  Tech.  School,  and  ap'ticeship,  engr  g.  works.  Gen  Llec  Co. 
Ltd  .  Birmingham.  England:  190S-11.  mech.  dftsman..  Siemens  Bros  Dynamo  Works 
Ltd  Stafford  England:  1912.  machinist.  Gaol  ^quare  Motor  Co.  Ltd..  StaHord,  t,ng., 
and  ABC  Motor  Co.  Ltd..  Vancouver.  B.C.;  1912-14.  asst.  to  bridge  engr..  aty 
Engr's  dept..  Vancouver,  B.C  ;  191.5-17,  machinist,  mtce.  dept..  Kynoi-h  Limited, 
Witton  Birmingham.  England:  1917  (Apr.-Nov.l.  asst.  plant  engr.,  .'iterUng  Tel. ,  * 
Elec  Co  Ltd  Pagenham.Esses.England:  1917-20,  foreman.  mach.repairande<juip- 
ment  dept  .  Cosmos  Engr'g.  Co.  Ltd.,  Bristol,  England;  At  present,  sftsman..  Can. 
Westinghouse  Co.  Ltd.,  Hamilton,  Ont. 

References:     A.  G.  Dalzell,  H.  D.  Dwight,  W.  H.  PoweU,  W.  F.  McLaren,  H.  U. 
Hart,   P.   Phihp, 


FOR  ADMISSION 

BELL— JOHN  FAWCETT.  of  316  St.  George  Street.  Toronto,  Ont.  Born  at 
Carlisle.  England.  July  10th.  1875:  Educ  .  1st  class  B  of  T  cert. .1st  class  cert.,  torpedo 
work,  electricity  and  hydraulics.  City  and  Guilds  Tech.  Coll  .  London.  1897-98.  Pri- 
vate tuition  during  ap'ticeship  by  civil  engr-lS90-9fi.  ap'ticeship  with  Messrs. Cowans, 
Sheldon  Ltd..  Mech  Steam.  Elect,  and  Hydraulic  Engrs..  Carlisle;  Entered 
Royal  Navy  by  competetive  exam.  July  1898  and  granted  prof.  cert,  and  commission 


CAD  WELL MARCUS  DOW,  of  North  Battleford,  Sask.     Born  at  HawkesviUe, 

Ont"  Mav  2fith  1880:  Educ.  grad.  I.CS  steam  and  electrical  Enç'g  :  1895-99.  steam 
engr  Waterloo  Ont;  1900-08  steam-elect,  engr..  Qu  Appelle,  Sask.;  1909,  steam- 
elect  engr  Prince  Albert;  1910-15,  steam-elect,  engr  and  from  1915  to  date,  city  engr.. 
North  Battleford.  Sask.  Also  supt   of  municipal  utilities. 


References: 
Mackie. 


D.  .A.  R.  McCannel,  G.  W.  Craig,  J.  D.  Peters,  J.  W.  Caldcr,  G.  D. 
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FARNCOMB— FREDERICK  WILLIAM,  of  307  Dominion  Savings  Building, 
London,  Ont.  Born  at  Newcastle,  Ont.,  Feb.  13th.  1867;  Educ,  Hellmath  College 
and  Dufferin  Military  College.  London,  Ont.  4  years  ap'ticeship,  Peters  and  Jones, 
Surveyors  Enffra.  and  Arch'ts.,  and  passed  final  exam,  for  OL.S.  1899;  1899  to  date, 
general  practice,  includingjeun'eying.  municipal  engr'g.  and  consltg.  engr'g. 

References:  H.  B.  R.  Craig.  W.  Chipman,  W.  A.  Bucke,  H.  A.  Brazier,  J.  A.  Bell, 
F.  A.  Bell,  H.  J.  Lamb. 

FISK— HAROLD  BELBIN,  of  (Bos  202)  Drummondville.  Que.  Born  at  Eve- 
sham. England.  July  12th  1883;  Member  A.I.E.E.;  Educ..  lungs  College.  London, 
England.  4  years  pupil  with  Baily,  Grundy  and  Barrett.  Elect'l  and  Mech.  Engrs., 
Cambridge.  England;  19W-07,  junior  engr..  representing  above  firm  in  the  east  of  Eng- 
land for  Elect'l.  Constrn.  Co.  of  Wolverhampton;  1907-10.  with  The  Shawinigan  Water 
&  Power  Co.  as; — operator  in  Montreal  Terminal  Station  (3  mos.).  asst.  engr.  in  chief 
engr's.  ofiBce,  Montreal,  and  in  the  constrn.  office  at  Shawinigan  Falls;  1910-12,  with 
The  Mines  Power  Co.  (now  Northern  Ontario  Power  Co.)  at  Cobalt,  as  asst.  to  gen. 
Bupt..  and  later  supt.  of  generating  station  at  the  Matabitchouan  River  development. 
This  included  constrn.  and  operating  work;  1912-13, with  Shaw.  Water  &  Power  Co.  at 
Shawinigan  Falls,  as  asst.  to  elect'l.  constrn.  supt.,  and  later  as  mech.  engr.  in  charge 
of  install'n.  of  equipment  in  No.  2  Gatehouse;  1914-16.  with  Kaminiatiquia  Power  Co., 
Fort  William.  Ont.,  as  engr.  in  charge  of  elect'l  equipment,  and  asst.  to  mgr.  during 
publicity  campaign  to  attract  additional  industries  to  the  Head  of  the  Lakes;  1916-21, 
with  Southern  Canada  Power  Co.,  Montreal,  as  plant  supt.,  and  later  as  divn.  supt. 
with  headquarters  at  Drummondville;  At  present.  Gen.  ftlgr.,  Walsh  Plate  and  Struc- 
tural Works   Ltd.,   Drummondville. 

References:  L.  N.  Jenssen.  J.  M.  Robertson,  C.  J.  Desbaillets.  J.  Ruddick,  F.  W. 
Teele.  A.  R.  Heniy,  W.  Maclachlan,  F.  T.  Kaelin. 

^  FRANZ— WILLIAM  CHARLES,  of  Sault  Ste.  Marie.  Ont.  Born  at  Bucyrus, 
Ohio,  U.S.A..  March  14th,  1S71;  President,  Algoma  Steel  Corporation.  Sault  Ste.Marie, 
Ont. 

Referencea:  A.  W.  Sirmamon,  R.  S.  McCormick.  K.  G.  Ross,  W.  J.  Fuller,  C.  M. 
Macreath. 


IGOL— FRANCIS  JOSEPH,  of  296  Stewart  Street,  Peterborough.  Ont.  Born  at 
Watervliet,  N.Y.,  Feb.  15th,  1899;  Educ,  chem.  engr..  Rensselaer  Polytechnic  Insti- 
tute, 1920;  rodman  on  constrn.  of  reservoir  for  city  of  Water\'Uet;  At  present,  chemist 
for  the  Canadian  General  Electric  Co.  Ltd. 


References: 
Langley. 


L.  DeW.  Magie.  D.  L.  McLaren.  A.  B.  Gates,  P.  L.  AllUoa,  G.  R. 


LAWRENCE— JOHN  FRANK,  of  Grand  Mere.  Que.     Born  at  Hant^port.  X.S-. 

May  20th,  188G;  Educ.,  B.Sc.  McGill  Univ.,  1913;  5  years  machine  shop  practice; 
2  years,  marine  engr..  securing  engr's.  cert,  for  ocean  going  vessels;  1913-19,  with  The 
Canadian  Fairbanks- Morse  Co.  Ltd.,  Montreal — the  last  two  years  as  mgr.  of  mach. 
dept.;  1919  to  date,  supt.  of  shops,  Laurentide  Company  Ltd.,  Grand  Mere. 

References:  R.  L.  Weldon,  H.  O.  Keay,  J.  J.  O'Sullivan,  A.  R.  Roberts,  C  Batho. 

M.\XWELL— GEORGE  DEAN,  of  233  Albany  Avenue.  Toronto,  Ont.  Born  at 
St.  Stephen,  N.B..  Sept.  13th.  1892;  Educ,  B..\.Sc.  (Honours),  Univ.  of  Toronto.  1921; 
1909-13  (summers),  rodman,  bridge  in,spr.  etc.,  C.N.P.Ry.;  1915-16,  rodman.  Toronto 
Harbour  Commn.;  1917  (Feb. -Apr.),  timekeeper,  Jackson  Lewis  Co.;  1917-18.  time- 
keeper, material  clerk,  storekeeper.  Imperial  Munitions  Board;  1918-19,  asst.  res.  engr., 
aviation  constrn.  dept..  Imperial  Munitions  Board;  1920  (May-July),  timekeeper, 
Norman  McLeod  Ltd.;  1920  (July-Oct.),  engr.  in  charge  of  city  pay  rolls  and  materials, 
Norman  McLeod  Ltd.,  1921  (May-Sept.),  concrete  inspr.,  H.E.P.C.:  At  present  de- 
monstrator in  drawing,  Faculty  of  Applied  Science  and  Engineering,  Univ.  of  Toronto. 

References:  C.  R.  Young,  W.  J.  Smither,  N.  McLeod,  J.  R.  Cockburn, 
J.  B.  Carswell. 

McINTYRE— GORDON,  of  Reçina  Sask.  Born  at  Montreal,  Quc.Jan.  I6th.  1895; 
Educ,  B.Sc.  (Chem.  Engr'g.)  McGiIl  Univ..  1921;  1912  (summer),  elect'n.  for  Henry 
Morgan  Co.;  1913  (summer),  on  north  railway  survey;  1914  (summer),  engr.  on  a 
yacht;  1914-19,  overseas.  C.E.  and  R..\.F.;  1920  ("summer),  plant  research  and  effi- 
ciency work,  Standard  Chemical  Co.;  At  present,  chemist  in  charge  of  testing  and  re- 
search laboratories.  Imperial  Oil,  Limited.  Regina.  Also  combustion  engr.  and  in 
charge  of  efficiency  work  in  connection  with  chemical  operations  in  plant. 


GARNEAU— JEAN  B.,  of  Quebec.  Que,,  Born  at  Quebec.  Oct.  29th,  1890;  Educ, 
Bach,  in  Surveying,  Laval  Univ..  1912;  1911,  rodman,  Quebec  Saguenay  Rly.;  1912-13, 
in  charge  of  a  surveying  party;  1913-15,  in  charge  of  a  constrn.  divn.  on  the  Montreal- 
Quebec  Highway;  1915  to  date,  chief  of  laboratorj'  for  testing  materials,  Dept.  of  High- 
ways.  Provincial   Govt. 

References:  G.  Henry,  A.  Fraser.  R.  J.  L.  Savary,  J.  P.  P.  Joncas,  T.  E.  Rousseau, 
J.  A.  Lefebvre,  A.  Lariviere,  J.  E.  Roy. 

GIFFORD— F  DARRELL,  of  333  Burnham  Street,  Peterborough.  Ont.  Born 
at  Port  Hope,  Ont„.Nov.  .'ird,  1SS9;  Educ,  4  years  private  study,  engr'g  subjects;  1910, 
constrn.  work.  Fraser  Divn.,  C.N. P. Rly.;  1911,  levelling,  transit  work,  office  work,  etc, 
practicallv  acting  res.  engr..  North  Thompson  River  Divn.,  C.N.P.Rly.;1912.  in  charge 
of  above  section,  C.N.PRly.;  1913-14,  Forestry  Branch,  B.C.  Govt.;  1914.  constrn. 
work,  and  later  lumber  and  tie  inspr., P.  &  G.E.Rly.;  191.5-19,  overseas.  Major,  M.C.; 
Appointed  industrial  surveyor,  vocational  branch,  D.S.C.R.,  later  re-training  inspr., 
and  at  present,  district  vocational  officer  in  charge  of  Peterborough  District.  Head- 
quarters,   Peterborough. 

References:     R.  M.  Taylor,  W.  C.  McLaren,  A.  A.  Richardson,  R.  L.  Dobbin. 

GOODWIN— WILDER  CLIFFORD,  of  East  St.  John,  N.B.  Bom  at  Belle  Isle, 
N.S.,  June  19th,  1892;  Educ.,  cores,  courses  and  private  study  in  civil  and  struct'l. 
engr'g.;  1911-12.  rodman.  C.P.R.,  mtce.  of  way.;  1912  (Aug.-Oct.),  rodman  and  level- 
man,  G.T.P.;  1913-14.  dftsman  City  of  St.  John;  1914-19.  overseas.  C.F..\.  Gained 
commission;  Aug.  1919  to  date,  field  engr., St. John  Dry  Dock&Shipbuilding  Company. 


References: 
Duszhak- 


C.  M.  McKergow,    H.    M.    Lamb,   E.    Brown,  J.    B.  Porter,    E.    A. 


References:     A.  R.  Dufresne, 
A.  Gray,  H.  D.  Macauley. 


E.  G.  Cameron,  G.  N.  Hatfield,    V.  S.  Chestnut, 


GRAHAM— JOHN  HENRY,  of  Box  587,  London.  Ont.  Born  at  Ottawa.  Ont., 
Oct.  1st,  1S89;  Educ.,  Matric  Ashbury  College,  Ottawa;  1911-12,  asst.  engr.,  constrn, 
of  Quinze  Dam,  in  charge  of  removal  of  shoals  in  River  St.  Lawrence  mid-channel; 
1912-13.  asst.  engr.  in  charge  of  borings  Kingston  harbour;  1913  (summer^  instr'man, 
surveying  Rainy  River;  1913-14,  survejdng  Lake  Nipissing;  1914  (.summer),  surveying 
Freeh  River;  1915-19,  overseas;  1920-21,  removal  of  shoals  at  Sarnia  and  Point  Edward; 
At  present,  junior  engr.,  D. P. W.Canada,   London. 


McKEAND— D.WID  LIVINGSTONE,  of  157.  Beuno  Vista  Road,  Rockcilffe, 
Ottawa,  Ont.  Born  at  Hamilton,  Ont..  July  1st.  1879;  Educ.  Trinity  College  School. 
Port  Hope,  Ont.  1895;  1895.  entered  Bank  of  Hamilton,  Hamilton.  Ont-,  1906-10,  mgr., 
Mitchell,  Ont..  1910-15.  Midland,  Ont.;  1S99-1909.  with  Can.  Contingent  in  South  Afr- 
ica; 1915  and  16,  overseas.  Lieut,  promoted  to  Major.  Wounded  1916;  1917-21,  officer 
pajing  Can.  pensions,  Dom.  Govt.  Services;  At  present  asst.  director.  Northwest  Terri- 
tories and  Yukon,  Dept.  Interior,  Ottawa.  Member,  Board  of  Hearing  and  Recomm- 
endation, Civil  Service  Commission,  since  1919. 

References:  O.  S.  Finnie.  A.  St.  Laurent,  W.  F.  M.  Brj-ce,  C.  P.  Edwards,  C.  R. 
Coutlee,   C   V.  Putman,   K.   M.   Cameron. 

McLEAN— DONALD  MINTO,  of  Sherbrooke,  Que.  Born  at  Brompton.  Que.. 
Feb.  11th,  1866;  Educ,  corres,.  schools  and  private  study;  1896-98.  special  statistical 
and  acctg.  work.  Can.  Rand  Drill  Co.,  and  Jenckes  Machine  Co.;  180S-1905,  Jenckes 
Machine  Co.,  Sherbrooke,  tjue.  advertising  and  catalogue  work,  engr.-salesman.  spec- 
ializing on  water  power  surveys  and  estimates  and  prelim,  design.  1905.  asst.  sec, 
above  firm,  at  Sherbrooke,  and  from  1906-11,  sec.  and  engr.  of  St.  Chatharines,  Ont. 
Branch  of  above  firm;  1911-12,  sales  and  advertising  mgr..  L.  &  I.  J.  White  Co..  Buff- 
allo,  N.Y.;  1912-13,  efficiency  engr.  and  1913-16,  chief  engr..  Dover  Boiler  Works, 
New  York  City  and  Dover.  N.J.;  1917-20,  publicity  mgr..  Can.  IngersoU-Rand  Co. 
Ltd.,  Sherbrooke,  Que..;  1920-21,  investigating  and  liquidating  G.  &..  G  Limited. 
Rock  Island.  Que.;  1921  (July-Sept.),  conducting  an  advertising  service,  Sherbrooke, 
Que.;  At  present  with  Dom.  Engr'g.  Works,  Ltd.  on  special  work  in  connection  with 
preparation  of  printed  matter  on  their  products. 

References:     H.  V.  Haight,  S.  R.  Newton,  E.  T.  Spidy.  H.  C  Nourse,  A.  F.  Hanly. 

SCOTT— WILLIAM  GORDON,  of  123  Westminster  Avenue"  North,  Montreal 
West,  Que.  Born  at  Valleyfield.  Que..  Dec.  19th,  1886;  Educ,  B.Sc,  McGill  Univ., 
1908;  1908-09,  constrn.  dept.,  1909-10.  foreman  of  test  dept..  1910-13,  erecting  engr., 
Allis  Chalmers  Bullock.  Limited;  1913-14,  head  electrician.  Maple  Leaf  Milling  Co. 
Ltd..  Port  Colbourne.  Ont.;  1914-18,  elect'l  engr.,  plant  dept.,  and  191S  to  date,  plant 
engr..    Northern   Electric  Company,   Montreal. 

References:  J.  S.  Cameron,  W.  H.  Eastlake,  J.  C  Day,  G.  P.  Cole,  G.  E.  Temple- 
man,    L.    A.    Kenyon. 


References:  H.  B.  R.  Craig,  W.  J.  Forbes- Mitchell,  A.  J.  Steeves,  S.  J.  Chapleau, 
C.  R.  Coutlee,  S.  B.  Johnson,  A.  M.  Kirkpatrick,  D.  W.  Jamieson. 

GRANT— DONALD  ERNEST,  of  298  St.  James  Street,  Montreal,  Que.  Born 
at  Walbottle.  North'land.  England,  March  18th.,  1884;  Educ,  1  term  Leeds  Univ., 
England;  1899-1905,  engr'g.  training,  John  Spence  &  Sons,  Newburn  Steel  Works; 
1905-06,  John  Fowler  &  Co.,  Leeds,  traction  engines;  1906-07,  Henry  Berry  &  Co., 
Leeds.  Hydraulic  Engrs.;  1908,  Fairfield  Shipbldg,  Co..  Glasgow,  on  marine  engines; 
1908-09,  head  dftsman,  on  high  speed  engines  and  air  compressors,  Alley  &  McLellan, 
Glasgow;  1909-10,  commercial  engr.  in  charge. on  tin  mining  and  rubber  plants,  Riley 
Hargreaves  &  Co.  Ltd.,  Singapore;  1911.  mgr.,  Newgate  St.  Iron  &  Steel  Works, 
Worksop.  England;  1911-14,  works  engr.,  Canmiell  Laird  &  Co.  of  Sheffield  &  Peni- 
stone,  England;  1914-19.  mihtary  service,  1914-16,  built  a  rly  into  desert  from  El. 
Ferdan  on  the  Suez  Canal.  1917-lS,  director,  forgings,  castings  &  tampings,  Ministr>' 
of  Munitions,  London;  1919-20,  a&st.mgr.,  commercial  Dept.,  Messrs.  Sir  W.  G.  Arm- 
strong Whitworth  &  Co.  Ltd..  of  Newcastle.  Manchester  &  London,  England;  At 
present,  control  of  all  the  activities  of  the  Armstrong  group  of  firms  in  North  America. 

References:  J.  H.  Hunter,  R.  Bickerdike,  V.  I.  Smart,  A.  Surveyer,  A.  H.  Ross. 


SWAYZE— RUSSELL  WESTLAKE,  of  24  Stanelv  Street.  London.  Ont.  Born 
at  London.  Ont..  Feb.  11th,  1S9S;  Educ..  London  Collegiate  Institute;  1913-15.  junior 
dftsman. Public  Utilities  (Tommn.and  appointed  head  dftsman  in  1916  with  Public  Util- 
ities Commn.  to  dare,  in  charge  of  design  and  supting.  constrn.  of  various  works. 


References:  H.  B.  R.  Craig,    W.  J.  Shaw, 
Stephens. 


H.  S.  Philips,    J.  R.  Rostron.  W.  E. 


SUTHERLAND— DUNCAN  GAIR.  of  925  Sherburn  Street,  Winnipeg.  Man. 
Born  at  Bradley,  Staff..  England.  Sept.  12th.  1882;  Educ.  West  Bromwich  and  Bir- 
mingham Science  and  Arts  Institute;  1898-1904,  articled  to  Messrs.  Tangj*es.  Ltd., 
Birmingham;  1904-06.  dftsman  and  asst.  designer.  Lee  Howl  &  Co.,  Staff.  England.; 
1906-07,  estimating  engr..  The  Pakometer  Engr'g,  Company,  Reading,  England;  1907- 
12.  dftsman  and  asst.  office  and  field  engr.,  City  of  Winnipeg  Power  Constrn.  Dept.; 
1912-13,  industrial  engr.,  and  1913-16,  designing  engr..  City  of  Winnipeg  Light  & 
Power  Dept.;   1916  to  date,  contracting  engr.,  Winnipeg  Electric  Rly.  Company. 

References:  G.  L.  Guy,  E.  V.  Caton.  W.  M.  Scott.  W.  P.  Brereton.  F.  H.  Martin. 
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VICITCII— wn.UAM  MARTIN,  of  Undon.  Out.  Born  at  Duiu.  Borwick- 
nlilro,  Si'otlniHl.  Ntiirili  '.'llli.  IKNH:  AM  I  ('  K  I.<iii<li>ii.  Kni  nml,  IIIH^  ImIuci  ,  airxl 
ill  uivit  oiiiir'it  .  Kiiyiil  Ti'i'li.  ('tilti'iii',  (iliuKfiw;  1(1117-1^,  iir(t<Ti>il  |iii|iil  In  Mi-mih.  Wiir- 
r«ll  iiikI  Stuiirt,  (ilrlnifow,  Hrotlilliil;  ItlOI-l^,  tuint.  I'lijir  uii  (Myilit  liiink  wiiliT  workn; 
lUiît.  ill  I'hiirKi'  of  ili'Mltfii  mill  I'ljiiHlni.  ii(  miifurrrtl  nuirri'ln  tuiik  iiiiil  pipf  linra  (or 
wntiT  miiiply  uf  Syioinictoii,  Scotliiiiil;  MtKl-lt,  in  rliiiriiii  of  ili^fiiicii  of  ntoriii  M'wrrii 
(or  Wnl  Toronto  Dun,  City  of  Toronln^  Itlll-lli,  ovrnrna  l.ii'iit ,  UK,  IIIIUL'll, 
ill  rliiirgu  of  iiiiluFtriul  Biirvry  fur  D.S.C'.K.  for  l.oniloii  Uialrict;  At  prt'siMit,  ■(wciHl 
naat.  ill  rimrgo  of  tlrnign  uf  it'wrr»  and  diupuBiil  pliiiitii  fur  uity  of  London,  Ciinadn. 

lloforoncca:  II.  A.  Urniinr.  W.  It.  nirtliinglon,  H.  8.  Pliilipa,  E.  R.  Qny,  R.  R. 
Knight. 


TOWN8END— ClIARt.Ea  JOHEl'll  llAItur-i' i'.'       .f    00    Crrniili.-r 
Tiironto,  Ont.      Horn  nt  i<ondori.  Ont  ,  April  llMli 
I'niv    Toronto-  luiv'i  (HI.  illtaninn  .  tun    J-oundrv  < 
tind  di-NiKiirr,  .\Ir.\Iylir  \Uit   (Ut .  tMi;vi.|nnd,  Din-.    .  ■ 
Arnold  t  'o  .  l^ngrw   iiiul  '  "oiiritriictor».  t.'lilriiico;  Mlll>  11.  d.. 
of  .Miiih.  lidirnl  Hriuin  Wnrkii.  t'linimo.   I'JIl-l:.'.  iiuhIi 
iind  l.i<)tild  (jtrl tonic  (  'o  ,  CliiniKo;  IUl:;-l  I,     Mi-inlifr  of  ) 
Mlfcundcm,    .Muono  .liiw,  Hiialc  ,  rf>natrn.   roinforrcl  roii'  r.  ' 
rontrnrt  work  uiidi-r  own  naiiir;  1017-111,  r|iii.f  i>ngr  ,  if 
1019-20,  inoinlMT  of  firm,  ltiia>Hdl-Towna4?nd  Co.;  At  pn-."     ■ 
Coiutrn.  Co.  Lt<l.  and  mgr.,  Uriftiiig  Hand  Kilter  Co.  Ltd.,  Turuulo. 
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Refcrencca:  Q.  T.  Clark.  W.  J.  Franri»,  K.  R.  flray,  P.  Gillcapir,  A.  H   Harkn 
R   O.  Wynno-Roborta,  It.  ».  I'nniona,  (i.  A.  McCarthy. 


WKIU-JAMKS,  of  Montmil,  (Jiic.  Horn  in  Miinilobn,  Mnjf  8th,  1883;  Kduc. 
R.Sc.  (C'.lv)  McUill  Univ.,  1W13;  1009-12  (ifuiiiini'ni),  minor  iHwitioiia  on  land  and 
city  flurvcys  and  diinir.  works;  1013-18,  dmionfitratur  and  lecturer,  and  diring  lOlS, 
Bolp  inatrurtor,  aiirveying  dcpt.,  and  from  lOlH  to  date.  supt.  of  Mctlilt  Observatory 
and  from  1010  to  date,  aast.  profoaaor  of  geodesy  and  surveying,  McCil  I  University. 
Montreal. 

RefereniMsa:  H.  M.  MaoKay,  E.  Brown,  C.  M.  McKergow,  C.  V.  Christie,  R.  DoL. 
French. 


WESTON— SAMUEL  RAYMOND,  of  83  Parks  Street,  St.  John,  N.B.  Born 
at  Upper  Gagetown,  N.B.,  May  15th,  1889;  Educ,  «.Sc.  in  CE.,  Iniv.  of  N.B.,  1914; 
Deputy  Crown  Land  Suvcyor,  Prov.  of  N.B.,  1915;  1910  (summer),  rodman  and  instr'- 
man..  Gibson-Minto  RIy.;  1911  (summer),  stident  osst..  D.P.W.,  Chatham,  N.B.; 
1912-13  (summers),  surveying  for  N.B.Uly.Co..  191-1,  dftsmnn.,  rly.  location,  Eastern 
Maine  RIy.  Co.;  1915-16,  partner  in  firm.  Colter  and  Weston,  rredericton,  general 
sur^'eying  and  small  engr'g  works;  1916  (May-Sept.),  transitman,  location  survey, 
St.  John  and  (Juebcc  HIv.:  1016-lS.  res.  engr.  in  charce  of  i-onstrn.,  Sy.  John  and  Que- 
bec RIy.;  1918-19,  mgr.  for  Midland  Coal  Co.  Ltd.  at  Salmon  Harbour,  N.B.;  1919-20, 
Êrivato  practice,  surveying  and  engr'g.;  April  1920  to  date,  asst.  chief  cngr.,  N.B. 
Icctric  Powex  Commn.,  St.  John,  N.B. 

References:  C.  O.  Foss,  C.  H.  Mitchell,  B.  M.  Hill,  II  Phillips,  K.  H.  Smith,  D.  F. 
Maxwell,  J.  A.  Stiles,   H.  Holgatc. 


FOR  TRANSFER  FROM  CLASS  OF  JUNIOR  TO  HIGHER  GRADE 


ANDERSON— ALEXANDER  ALDERfiON.  of  Box  587.  London.  Ont.  Bom 
at  Ottawa,  Ont.,  Sopt.  2.3rd,  1889;  FAuc,  Grad.  R.M.C.  Kingaton,  1909;  B.Sc.  McGill 
Univ.,  1911:  1901  to  date  (with  the  exception  of  1914-19  when  ovemeaa  with  tl^n. 
Engrs.)  with  Dept.  P.W.  as  followB  :  — 1910  aumrner  and  191 1-12.  current  meter  work, 
1012(.Mar-May),a8st.  on  constrn.,  Temi^tkaming  Dam,  Uprwr  Ottawa  .Storage  Worka, 
1912-13,  in  charge  of  current  meter  work  and  survey  parties,  1913-14,  in  charge  ol 
rcconnaisance,  design  and  constrn.  of  dam  at  Big  Chaudière  Falls  on  French  River, 
and  July  1919  to  date,  asst.  cngr.  chief  engr's.  branch,     London  Diatrict. 

References:  H.  B.  R.  Craig.  C.  R.  Coutlee.  S.  J.  Chaplesu,  S.  B.  JobniOD,  W.  P. 
Anderson,  W.  E.  Blue,  W.  J.  Forbes-Mitchell. 


BOESE— PAUL  RAYMOND,  of  Box  443,  Ely,  Nevada.  U.S.A.  Bom  at  Rartle- 
bury,  England,  Aug.  7th,  1882;  Educ,  3  yeara  Queen  Elizabeth's  School,  and  2yeara 
King  James  School,  England.  Articled  pupil  to  C.  Auden,  A.M.I.C.E.,  Glasgow.  2 
years;  I90(>02.  dftsman.,  Birmingham  Corpn.  Water  Supply;  1904-06,  asst.  engr.,  Alto 
Minho  and  Valle  De  Lima  Rly.,  Braga.  Protugal;  1907-09.  surveys  and  constrn.;  1910- 
13,  res.  engr..  Southern  New  England  RIy.:  1913-14,  res.  engr.,  double  tracking,  C.P.R  : 
1914.  supt.  of  constrn.,  Scott  &  Hulmc.  Contractors.  Buenos  A>Tes;_1915-17.  asst. 
engr..  Nevada  Northern  Rly.,  federal  valuation,  mtce.  and  constrn.,  in  charge  of  all 
field  work;  1917  to  date,  chief  engr.,     Nevada  Northern  Rly. 


WILSON— KELTIE,  of  43  Wright  Street,  St  John,  N.B.  Born  at  St.  John, 
N.B.,  Feb.  21st.  1892;  Educ,  private  stydy;  1912-13,  rodman,  topog'r.  leveller,  St. 
John  and  Quebec  Rly.  and  Aroostook  Valley  Rly.;  1913-16,  chief  inspr.,  in  charge  of 
dredging  and  rock  insprs.,  Courtenny  Bay  Development, St.  John  Harbour,  and  1916  to 
date,  instr'man.,  making  surveys  before  and  after  dredging,  complete  survey  of  St. 
John  Harbour,  etc.,  Dept.  Public  Works  of  Canada. 

References:  A.  Gray,  F.  P.  Vaughan,  A.  G.  Tapley,  S.  B.  Wass,  E.  G.  Cameron. 


WINSLOW— KENELM  MOLSON,  of  136  Middle  Gate,  Winnipeg,  Man. 
Born  at  Stratford,  Ont..  Jan.  20th,  1898;  Educ,  B.Sc.  McGill  Univ.,  1916  (Apr-June), 
machinist.  Canadian  IngersoII-Rand  Co.,  Sherbrooke;  1916-19,  overseas.  Lieut., 
Can.  Engrs.;  At  present,  dftsman.,  motive  power  and  car  dept.  C.P.R  ,  Winnipeg. 

References:  H.  M.  MacKay,  E.  Brown,  C.  M  McKergow,  A.  R.  Roberts,  J.  B. 
Porter,  H.  M.  Lamb,  E.  P.  Fetherstonhaugh,  E.  S.  Winslow. 


FOR  TRANSFER  FROM  THE  CLASS  OF  ASSOCIATE  MEMBER  TO 
THAT  OF  MEMBER 


References:  D.  Hillman, 
McGaan,  A.  S.  Going. 


A.  McCuIIoch,  H.  L.  Sherwood,  G.  P.  F.  Boese,  W.  H. 


BR.ADLEY— CLAUDE,  of  4024  Triumph  Street.  Vancouver.  B.C.  Born  at 
Bradford,  England,  Oct.  10th,  1886;  Educ,  Evening  classes.  Schools  of  Technoloçy, 
Harrowgate,  Bradford  and  Manchester,  England;  1902-05,  served  under  articles  with 
J.C.  Clark,  arch't.  and  Surveyor,  Harrowgate;  190.Î-08,  dftsman.,  engr'g.  dept., Brad- 
ford Dyer's  Assn.;  1908-11,  asst.,  engr'g.  dept.,  Bleacher's  Assn.,  Manchester,  Eng.; 
1912  (May  and  June),  dftsman.,  Harrison  &  Ponton.  Sur\eyor8,  Calgary,  Alta.;  1912- 
13,  dftsman,  townsite  branch,  D.N.R.,C.P.R.,  Calgary;  1913-17,  chief  dftsman,  in 
above  office,  in  charge  of  all  dfting  graphic  records  and  publicity  maps  and  1917-20, 
asst.  survevor  for  some  office;  1921  (Feb.  and  March),  engr..  Brooks,  Bidlake  and 
Whittall,   Shingle   Mfrs.,    Vancouver,    B.C. 

References:  D.  T.  Townsend,  B.  L.  Thome,  W.  Pearce.  J.  B.  Riddall.  F.  W.  Alex- 
ander. R-  Snodgrass,  J.  N.  Anderson. 


IR\1NG — JAMES  C.  of  Deloraine.  Man.  Born  at  Winchester.  Ont..  April 
15th.  1894;  Educ  .  B.C  E.  Univ.  of  Manitoba.  191S;  1912.  city  engr's.  dept..  Moose 
Jaw,  Sask.;  1913-14  (summers),  rodman.  Moose  Jaw  Electric  Rly.;  1915,  mtce.  of  way, 
G.T.P.R.;  1916-19.  overseas;  1919  (Apr-Sept.),  instr'man.,  mtce.  of  way,  CP.R.; 
1919-20,  asst.  engr..  Good  Roads  Board,  Winnipeg;  Sept.  1920  to  date,  district  engr.. 
Good  Roads  Board. 


BORNE- EWART  GLADSTONE,  of  Montreal  Que  ,  Born  at  Lowell.  Mass., 
U.S.A., Oct.  7th,  1888;  EducB.A.  Dartmouth  Univ., 1912;  19(M-07,  Boston  and  Maine 
R.R.;  1912-13,  engr.,  Aberthaw  Constrn.  Co.;  1913-15,  engr.,  E.  G.  M.  Cape  &  (3o. 
Ltd.;1915-19,  partner.  Grant  and  Home,  St  John,  N.B.  constrn.  contracts,  also  bidg. 
wooden  steamers  for  Imperial  Munitions  Board;  1919,  mgr..  Lockewood  Greene  &  Co. 
of  Canada  Ltd.,  Montreal,  and  from  1920  to  date,  vice-pres.  and  Managing  director 
of  same  firm. 

References:  F.  B.  Brown,  W.  J.  Francis,  A.  Gray,  G.  L.  Mattice,  E.  S.  Mattice, 
F.    S.    Keith. 


References:  M.  A.  Lyons,  W.  H.  Hunt,  E.  P.  Fetherstonhaugh,  E.  E.  Brj-done- 
Jack,  J.  N.  deStein,  P.  Burke-Gaflney, 


KELLY'— ALBERT  JOHN,  Montreal,  Que.  Born  at  Edmonton,  Alta.,  May 
13th.  1888;  Educ,  B.Sc,  McGill  Univ.,  1911;  1909-10.  Oown  Land  Surveys;  1910-11, 
rly.  location;  1911-16,  demonstrator  and  lecturer,  McGill  Univ.;  1916-19,  overseas. 
Lieut.;  1919--date,  asst.  professor  of  surveying  and  head  of  the  dept.  of  surveying  and 
geodesy,   McGill  University. 

References:  H.  M.  MacKay,  C.  M.  McKergow,  E.  Browm,  H.  M.  Lamb,  J.  B. 
Porter. 


LEONARD— IBBOTSON,  of  London,  Ont.  Born  at  London,  Ont.,  July  30th, 
1882:  Member.  Amer.  Soc  Mech.  Engrs. :Educ.,  Grad.  with  honours,  R.M.C.,  King- 
ston, 1903;  B.  Sc,  McGiU  Univ.  1905;  1902-04  (summers) ,  dftsman  room  and  shop, 
E.  Leonard  &  Sons  Ltd.,  London;  1905  to  date  (with  exception  of  1914-1918,  when 
overseas),  with  E.  Leonard  &  Sons  Ltd.,  London,  Ont.,  1905-12,  boilershop  supt.,  and 
from  1919  to  date,  vice-pres.  and  gen.  mgr.. 

References:  G.  A.  Walkem,  R.  J.  Durley,  H.  B.  R.  Craig,  H.  A.  Brazier,  H.  L. 
Trotter,  C.  H.  Mitchell,  H.  J:  Lamb. 


MORRISEY'— HENRY  FAIRWEATHER,  of  58  Hazen  Street,  St.  John,  N.B. 
Born  at  St.  John,  N.  B,  June  14th,  1890:  Educ,  B.Sc  Univ.  of  New  Brunswick, 
1912;  M.Sc,  1915;  1909-11  (summers),  P.W.D.,  St.  John,  N.B.;  1912-20  (with  excep- 
tion of  time  with  Imperial  Navy,  attached  to  the  hydrographie  branch),  asst.  engr. 
on  River  St  Lawrence  Ship  Channel;  July  1920  to  date,  district  engr..  Marine  Dept., 
St.   John,    N.B. 

References:  F.  A.  Wise.  A.  Lafleche,  F.  S.  Jones,  F.  G.  Goodspeed,  H.  F.  Bennett. 
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STENHOUSE— RONALD  HARROWER,  of  265  Slater  Street,  Ottawa.  Ont. 
Born  at  Dunfermline.  Scotland.  Dec.  12th.  1S87;  Educ,  Passed  1st  port  B.A.  Degree. 
Pembroke  College,  Cambridge;  1909  (summer),  on  constrn.  C.N.R,;  1910-14.  with 
C.P.R.  as  follows.  1910-11.  rodman  on  constrn..  1911-13.  instr'man.  on  constrn..  1913- 
14.  res.  engr.  on  constrn.  of  double  tracking.  Lake  Superior  Divn.;  1914-15.  overseas; 
1915-1(),  gen.  mtce.  work.  C.P.R. ;  191U-19.  overseas  with  C.R.T.  and  C.O.R.C.C; 
1919-20.  transitraan.  mtce.  of  way.  C.N.R.;  1920  (Feb.-Nov.).  custodian  of  survey- 
ing equipment,  topog'l  surveys.  Dept.  of  the  Interior;  Nov.  1920  to  date,  senior  dfts- 
man..  reclamation  service.  Dept.  of  the  Interior.  Ottawa. 

References:  F.  H.  Emra.  A.  V.  Redmond.  W.  T.  Moodie,  W.  O.  Cudworth.  G.  F. 
Richan,  H.  L.  Sherwood,  H.  R.  Cram.  W.  C.  Gillis.  H.  W.  Ault. 


VROOM— HAROLD  HEARD,  of  42  Oak  Avenue.  St.  Lambert.  Que.  Born 
at  St.  Stephen.  N.B..  Sent.  23rd  1S87;  Educ.  B.Sc.  McGill  Univ..  1910;  1910-11. 
engr'g.  dept..  National  Electric  Lamp  Assn..  Cleveland,  Ohio;  1911-12,  illuminating 
engr.  and  salesman,  Canadian  Sunbeam  Lamp  Co.,  Toronto. ;1912-15,  dfting  and  engr'g 
work  on  mech.  and  elect'l  equipment  of  bldgs.,  engr'g.  Dept...  Ross  and  Mc  Donald, 
Arch'ts.,  Montreal;  1915-IG,  plant  dept..  Northern  Electric  Co.,  Montreal;  1916-19, 
Sub. Lieut,  and  Lieut.  R.N.V.R.,  Overseas  Services;  1919-21,  plant  engr'g.  dept.. 
Northern  Electric  Co.,  Montreal,  in  charge  of  methods,  desiftn  of  factory  illumination, 
exhaust  systems  and  special  power  plant  studies.  At  present  investigating  manufactur- 
ing costs,  for  above  company. 

References:  J.  S.  Cameron,  J.  H,  Triraingham,  E.  A.  Ryan,  R.  DeL.  French,  E. 
Vinet,  J.  C.  Bay. 


FOR  TRANSFER  FROM  CLASS  OF  STUDENT  TO  HIGHER  GRADE 


ELDER— JOHN  CAMPBELL,  of  300  Notre  Dame  Street  West.  Montreal. 
Que.  Born  at  Montreal.  Que..  Feb.  21st.  1899;  Educ,  B.Sc  (Civil)  cGill  Univ. 
1921;  1917  (summer),  struct'l.  dftsman.,  Dom.  Bridge  Co.;  1918  (summer).  Can. 
Engrs.  Officer's  Training  Class;  1920,  Gen.  Combustion  Co.  of  Canada,  designing, 
and  estimating  industrial  oil  burning  furnaces:  1921  (summer),  inspr.  of  roads  side- 
walk constrn.,  Town  of  Montreal  West;  At  present  sslesman  for  J.  A.  Elder. 

References:  H.  M.  MacKay,  E.  Brown.  D.  C.  Teimant,  A.  Peden. 


FRITH-LAWRENCE  EDWARD  COIvAYNE.  of  513  McDermot  Ave.,  Win- 
nipeg. Man.  Born  at  Winnipeg,  Man..  May  l.st.  1893;  Educ.  B.A.  (Math.)  1913. 
B.Sc.  (E.E.)|1921.  Univ.  of  Manitoba;  1911  (July-Sept.),  survey  party.C.P.R.;  1912-14. 
electr'l  helper,  various  firms;  191.5-lG.  asst.  operator.  May  St.  sub-station.  City  of 
Winnpeg  Light  &  Power  Dept.;  1920  (May-Sept.),  plant  record  dept..  and  from  July 
1921  to  date,  plant  record  dept.  and  electrolysis  survey.  Manitoba  Govt.  Telephones. 

References:  E.  P.  Fetherstonhaugh.  J.  N.  Finlayson,  G.  L,  Guy.  J.  A.  Hesketh. 
J.  W.  Dorsey.  A.  C.  Frith,  N.  M.  Hall.,  R.  W.  Moffat. 


MACKENZIE— BROUARD  HUNTER  TYNDALL.  of  27  Gouverneur  Street. 
New  York.  N.Y'.  Born  at  Moncton,  N.B..  June  9th.  1893,;  Educ.  Grad.  R.M.C. 
Kingston.  Ont.;  B.Sc.  McGill  Univ.,  1920;  1  year,  mech.  dftsman.  Dominion  Engr'g. 
Works.  Lachine.  Que.;  Summer  work  on  rid.  and  other  surveys;  1915-18.  overseas. 
Capt..  C.E.F.;  At  present,  junior  engr.,  Coverdale  and  Colpitts,  Consltg.  Engrs., 
îsew   Y'ork. 

References:  W.  B.  Mackenzie,  J.  Edington,  M.  J.  Murphy,  J.  S.  O'Dwyer,  R. 
H.  Emmerson,  E.  G.  Evans,  G.  E.  Bell. 

MILLER— WILLIAM  MILES,  of  Maresfield  Park.  Uckfield.  Sussex.  England. 
Born  at  Montreal.  Que.,  .Sept.  12th,  1891;  Educ,  grad,.  R.M.C.  1912.  2  years  course, 
School  Military  Engineering,  Chatham.  England;  Went  directly  to  France  1914,  and 
commanded  various  signal  companies  there.  1920-21,  senior  engr.  officer,  Alil.  District 
No.  1,  and  works  officer.  Mil.  District  No.  2,  Canada.  At  present,  Capt.  Royal  Corps 
of  Signal--^,  stationed  at  Signal  Training  Centre,  Maresfield  Lark. 

References:  J.  H.  L.  Bogart.  C.  S.  L.  Hertzberg.  D.  M.  Jemmett,  F.  F.  Miller, 
W.  L.  Malcolm,  J.  Houliston,  0.  G.  Porter,  G.  C.  Wright. 

O'HALLORAN— JAMES,  of  Bos  100,  Iroquois  Falls,  Ont.  Born  at  Montreal. 
Que..  May  27th.  1900;  Educ.  B.Sc.  McGill  Univ..  1921;  1918  (May-Sept.),  asst.  on 
Dom.  topog'l  survey  in  Cape  Breton;  1920  (June-Sept.),  and  at  peisent,  asst.  mech. 
engr..  Abitibi  Power  &  Paper    Co.  Ltd.,  Iropuois  Falls.  Ont. 

References:  J.  B.  McRae.  E.  Brown.  H.  A.  Lumsden.  A.  R.  Roberts,  C.  M. 
McKergow. 

PAUZE— LOUIS,  of  1268  St.  Denis  Street.  Montreal.  Que.  Born  at  Montreal. 
,Ian.  29th.  1890;  B.Sc  and  CE.  Ecole  Polytechnique.  1915;  1913,  land  surveying  with 
P.  E.  Alercier;  1914,  Dept. P. W.  Sherbrooke;  1915,  chief  dftsman,  town  plans  of  Longue 
Pointe;  1915,  inspecting  engr.,  concrete  constrn.,  Three  Rivers;  1915-19,  constrn.  of 
refinery  of  Imperial  Oil  Ltd.,  Montreal  East;  1919  to  date,  combustion  engr.,  Mont^ 
real  East  Refinery,  Imperial  Oil  Limited. 

References:  J.  E.  Lctson.  P.  E.  Mercier.  C.  C.  Leiuau. 

ROSENORN— PAUL  EMIL  MATHIAS.  of  55  Addington  Avenue  N.D.G., 
I^Iontreal.  Que...  Born  at  Fredericia,  Denmark.  Sept.  25th,  1882;  Educ  ,  high  school, 
Denmark,  1898.  Sschool  for  Officers  of  the  Regular  Army,  Denmark,  1904;  1907- 
10,  rodman,  dftsman,  and  transitman,  C.P.R.  Montreal  Terminals;  1910-12,  transit- 
man,  double  tracking,  St.  Lawrence  River  Bridge,  Lachine,  Que..  C.P.R.;  1912-13, 
constrn.  of  Sortin  Yard,  Montreal,  C.P-R.;  1913-14,  res.  engr.  of  M.  of  W.  Frederton, 
N.B.  C.P.R.;  1914-17,  on  active  service;  1917-19,  supervisor  of  hydraulic  testing  of 
H.  E.  shell,  Imperial  Ministrj'  of  Munitions,  Montreal:  1919-20,  transitman,  rebuild- 
ing bridges  between  Wcstmount  and  Windsor  Stn.,  Montreal,  C.P.R.;  1920-21,  asst. 
engr.,  G.'T.R.  Valuation,  Montreal;  At  present,  estimator  for  Graham  and  Windsor, 
Gen.  Contractors,  Montreal. 

References:  J.  M.  R.  Fairbairn.  P.  B.  Motley.  A.  C.  Mackenzie,  J.  H.  Barber,  W. 
Walker.  G.  R.  Kendall,  P.  E.    deLaCour,  A.  A.  Putman,  L.  Gibson. 


GLO\'ER— THOMAS  STANLEY,  of  569  Spadina  Avenue,  Toronto,  Ont.  Born 
at  Hull,  England,  August  10th,  1894;  Educ.  4th  year  student.  Faculty  of  Applied 
Science.  Univ.  of  Toronto;  1913  (Apr.-Sept.),  inspr..  highways  dept..  City  of  Toronto; 
1914  (Apr. -Aug),  dftsm-an.,  highways  dept..  Out.  Govt.;  1914-19.  overseas;  1919  (May- 
.Sept.),  highways  dept..  Ont.  Govt.;  1920.  helper  to  layer  out,  McGregor  &  Mclntyre, 
Toronto;  1921,'  hydraulic  engr.  at  St. Anthony,  Nfld.  for  International  Grenfell  Assn. 
to  investigate  and  report  on  the  provision  of  water  power  for  St.  Anthony;  At  present, 
preparing  report,  and  doing  4tn  year  work  at  Univ.  of  Toronto. 

References:  C.  H.  Mitchell,  W.  A.  McLean.  J.  R.  Cockburn.  P.  Gillespie.  T.  R. 
Loudon,   C.    R.   Y'oung. 


M  \CDON.ALD— ALBERT  EDWARD,  of  Halifax,  N.S.  Born  at  Halifax, 
N.S.,  Feb.  20th,  1900;  Educ,  B.Sc  (CE.)  N.S.  Tech.  Coll.,1920-1917(summer),  dfts- 
man! rodman,  concrete  inspr.,  bridge  dept.. Halifax  Ocean  Terminals;  1918  (summer), 
dftsman,  instr'man  and  concrete  inspr.,  with  above.;  1919  (summer),  inspr.  for  town 
of  Stellarton  on  constrn.  of  S1000,000  contract,  pavements;  1920  (summer),  inspr.  on 
constrn.  of  street  pavement.  Citv  of  Halifax;  1921  (summer),  inspr.  on  constrn.  of 
concrete  sidewalk  paving.  City  of  Halifax;  Session  1920-21.  lecturer  in  civil  engr'g., 
Univ.  of  Alberta;  At  present,  studing  for  M.Sc  at  McGill  University. 


References:  F.  I.  C  Goodman, 
H.  M.  MacKay,  R.  S.  L.  Wilson. 


H.  W.  D.  Doane,  F.  R.  Faulkner,  J.  N.  Finlayson, 


SALAMI.S— BASIL  C,  of  158  Hutchison  Street,  Montreal,  Que.  Bom  at  Leka, 
Lsland  of  Samos,  Greece,  April  29th,  1892;  Educ,  B.Sc,  McGill  Univ  1921;  1912, 
student's  elect'l  course.  Can.  Westinghouse,  and  mach.  shop  experience  with  Western 
Electric  Co.,  Chicago,  111.;  At  present  asst.  on  designing  theatre  lighting,  with  Jas. 
Atsalinos,    Gen.    Contractor,    Slontra.I. 


References: 
Keith. 


C.  M.  McKergow,  L.  A.  Herdt,  H.  M.  MacICay,  E.  Brown,  F  S. 


UNDERBILL— JOHN  LEROY,  of  Box  132,  Sydney  Mines,  N.S.  Born  at 
Blackville,  N.B.,  Feb.  7th,  1S96;  Educ.  private  study.  I.C.S.;  1913-14.  asst.  on  var- 
ious land  surveys;  1914-15,  asst.  to  arch't.,  estimating  etc.;  1915-18.  with  Can.  Govt. 
lUys.  as  follows: — 1915-16.  rodman.  mtce.  of  way  and  constrn.  work.  1917-18.  instr' 
man.  mtce.  of  way  and  constrn.  work;  1918-19.  asst.  office  engr.  and  instr'man.  Dom- 
inion Steel  Corpn..  Sydney.  N.S.:1920  (Jan. -July),  asst.  engr.  in  charge  of  field  layout 
on  constrn.  rail  and  struct'l  steel  mill,  Algoma  Steel  Corpn.,  Sault  Ste  Marie;  Augtist 
1920  to  date  with  Nova  Scotia  Steel  and  Coal  Company,  Ltd.,  Sydney  Mines,  1920 
(Aug.-  and-Sept.)  dftsman..  Oct.  1920  to  Aug.  1921.  engr  in  charge  of  field  constrn.  of 
steel  bankhead  at  Jubilee  "B"  colliery,  and  Sept.  1921  to  date,  dftsman. 

References:  A.  W.  Sinnamon.  B.  E.  Barnhill,  A.  D.  Jost,  R.  J.  Fisher,  H.  Longley 
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Engineering  Index 

This  Index  \n  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  he  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  auihorn 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photoatutic  coploa  may  bo  obtained  of  any  of  the  urtlclca  lUted  to  thU 
aertlon. 

Price  of  eiich  print  (up  to  II  x  14  In.  slzc^,  2S  ccntn,  pUi.i  poatiitSe.  A 
BvpnriittM>rlnt  In  requireil  for  v.xcU  piitît?  of  (he  larUiT-sUi*  p^'rloillcaU,  hut 
where  posHJblt' two  paiîea  will  be  phoioHraphed  toi^ethcr  on  the  aame  print. 
Itlll  will  be  malloil  with  the  printa. 

Ilnrrlaon  W.  Crnver,  Director, 

Knillncerlnft  SocJetlea  Library. 
29  W««t  Thirty-ninth  Street,  New  York.  N.  Y. 


ACCIDENT  PREVENTION 

Foundries.  Co-opcrativo  Methods  for  Preventing  Foundry  Accidents,  R.  A. 
Salisbury.  Iron  Ago.  vol.  lOti.  no.  20.  Nov.  11.  1920.  pp.  1268-1269.  Com- 
mittee aystem  of  ornnnizntion  including  employees  ia  suggested.  Paper  read 
before  Nut.  Safety  Council. 

OnoANiZATiONrOR.  Employees  Rewarded  for  Self-Protection.  Iron  Age.  vol.  lOfi,  no.  19, 
Nov.  4,  1920.  pp.  1189-1191,  4  figs.  Organization  for  accident  prevention  at 
plant  of  Joseph  T.  Ryerson  &  Son.  One  of  features  is  oflFering  prizes  to  em- 
ployees with  safety  records. 

ACCIDENTS 

Building  Construction.  Keeping  Track  of  Accidents.  F.  A.  Davidson.  Bui. 
Associated  Gen.  Contractors,  vol.  11.  no.  10.  Oct.  1920.  pp.  14-16.  2  figs. 
Systematic  method  for  checking  safety.  Report  adopted  by  Construction 
Section  of  National  Safety  Council. 

Foundries.  Dangers  in  Casting.  Metal  Industry  (Lond.).  vol.  17,  no.  17,  Oct.  22, 
1920.  pp.  323-325.  Extracts  from  annual  report  of  British  Chief  Inspector  of 
Factories  for  1919. 

Railway  Snors.  Shop  Accidents.  J.  A.  McNally.  Ry.  Rev.,  vol.  67.  no.  19.  Nov.  6, 
1920,  pp.  715-716.  Costs  of  accidents  in  railway  shops.  From  records  of 
Wabash  Railroad. 

Recordinq  of.  Standard  Method  of  Recording  Construction  Accidents.  Eng. 
News-Rec.  vol.  So,  no.  18.  Oct  28.  1920.  pp.  S45-S47.  3  figs.  Argument  and 
instructions  for  compiling  Accident  statistics  formulated  by  Construction 
Section  of  National  Safety  Council. 

ADSORPTION 

Colloidal.  Colloidal  Adsorption,  Arthur  Mutscbeller.  Jl.  Am.  Chem.  Soc, 
vol.  42,  no.  11.  Nov.  1920.  pp.  2142-2160.  4  figs.  Experimental  study  of  migra- 
tion velocity  of  anions  as  influenced  by  presence  of  reversible  coUoida,  con- 
centration of  anions  and  cations  as  influenced  by  presence  of  reversible 
colloids,  etc. 

AERIAL  PHOTOGRAPHY 

Uses  in  War  and  Peace.  Aircraft  Photography  in  War  and  Peace.  H.  Hamshaw 
Thomas.  Jl.  Royal  Soc.  Arts,  vol.  6S.  nos.  3543.  3544.  Oct.  IS  and  22.  1920. 
pp.  749-753  and  763-766.  Oct.  15:  Taking  and  production  of  aeroplane 
photographs.  Cantor  lectures;  Oct.  22;  Uses  of  aerial  photography  for 
securing  military  information.     Graphic  record  of  results  of  operations. 

AEROPLANE  ENGINES 

Fuels  for.     5m  Gasoline.  Alcogas  Fuet  vs. 

Ignition.     See  Ignition. 

Superchargers.  Experiments  with  and  Practical  Use  of  Superchargers  in  Germany, 
Eric    Hildesheim.     Automotive   Industries,   vol.   43.    no.    17.   Oct.    21,    1920. 

Ep.   S10-S16.    13   figs.     Translated   from   Zeitschrift  des  Vereines   Deutscher 
Qgeniexire,  Motorwagen  and  Flugsport. 

British  Air  Ministrt  Competition.  The  Small  Airplanes  of  the  British  Compe- 
tition. Aviation,  vol.  9,  no.  6,  Oct.  15. 1920.  pp.  193-196.  First  report  on  British 
Air  Ministry  competition  for  commercial  aircraft  by  Edward  P.Warner,  acting 
technical  assistant  in  Europe  of  National  Advisory  Committee  for  Aeronautics 

Control  Surfaces.  The  Design  of  Aeroplane  Control  Surfaces  with  Special 
References  to  Wing  Ailerons,  H.  B  Irving.  Eng..  vol.  110,  nos.  285S-2860, 
Oct.  8.  15,  and  22.  1920.  pp.  461-463.  493-494.  and  527-528.  19  figs.  Oct-  8: 
Aerodynamic  properties  of  control  surfaces.  Factors  which  govern  control- 
ability  of  aeroplanes;  Oct.  15:  Comparison  of  efficiencies  of  control  of  ailerons 
on  wings  with  differently-shaped  tipe;  and  Oct.  22:  Graphs  showing  rolling 
moment  and  Mnge  moment  for  ailerons  of  various  chords. 


CllAMiH.  RcTRACTAiiLt:.  Retractable  f.'hiuwiiii  an  nn  Aid  to  Arroplaoe  Speed  Bad 
Kfllcii-ncv.  Jan.  V.  Martin,  Ai-rial  Ak»'.  vol.  i2,  no  10.  Nov  15,  1020.  p.  274, 
2  fiicH.  Irnporlunce  of  ri>tructinK  o'Toplune  chawm  t</  incmuie  apiyd.  T«et« 
are  rpioted  in  which  «ptM-d  woa  incrcaA«<<l  30  miNm  an  hour  when  chaaais  waa 
retracted  and  extended. 

Cost  or  Opekati ng.  The  Operation  of  Civil  Aircraft  in  Relation  to  the  Cooatructor. 
H.  White-Smith  Flight,  vol.  12,  no.  42.  Oct.  14.  1920.  pp.  1070-10S8.  Detailed 
study  of  coat  of  operating  commercial  aervicc. 

Design.  Analytical  Process  for  Calculnting  the  Polar  Equation  of  an  Aeroplane 
(Procedt'-s  ariulytiques  pour  le  calcul  den  polairr;fl  d'aviona).  Maurice  Le  Sueur. 
L'A^rophilc.  vol.  28.  nos.  I5-lfi.  Aug.  1-15.  1920.  pp  228-229  Analytical 
method  ckimcd  to  be  equally  as  precise  aa  graphic  method,  and  more  rapid  than 
the  latter 

Flight  Conditions  Governino.  The  Aerotcchnical  Institute  of  St.  Cyr.  Soi. 
Am.  Monthly,  vol  2,  no.  3.  Nov.  1920.  pp.  260-203.  llOfiga.  Apparatus  for 
testing  mechanical  conditions  governing  flight  of  airplanes. 

Landing  Stations.  Landing  Fields  are  a  Major  Problem  Development  of  Air 
Traffic.  Automotive  Industries,  vol.  43.  no.  19.  Nov.  4,  1920,  pp.  928-929. 
Present  situation  and  suggested  methods  for  improvement. 

Si.NOLE  vs.  Twin  Engined.  A  Comparison  of  the  Flying  Qualities  of  Single  and 
Twin-Enginod  Aeroplanrc.  R.  M  Hill.  Fhght.  vol.  12.  no.  44.  Oct  28,  1920, 
pp.  1134-1136.  and  a!so  Aeronautics,  vol.  19.  no.  367.  Oct.  28  1920,  pp.  307-309. 
Comparison  from  pilot's  point  of  view.  Paper  read  before  Roy.  Aeronautical 
Soc. 

Stress  Analysis.  Airplane  Stress  Analysis.  A.  F.  Zahm  and  L.  H.  Crook.  Nat. 
Advisory  Committee  for  Aeronautics,  report  no.  82.  1920.  70  pp  ,  42  fi^. 
Theory  of  aeroplane  stress  analysis  taking  into  consideration  forces  within 
engine  and  propeller. 

Wings.  The  Handley  Page  Wing.  Flight,  vol.  12.  no.  44.  Oct.  28.  1920.  pp.  1123- 
1125.  4  figs.     Account  of  first  public  demonstration  of  patented  high-lift  wing. 

AIRSHIPS 

Commercial.  The  Commercial  Airship — Its  Operation  and  Construction,  Trevor 
Dawson.  Eng..  vol.  110.  no.  2860,  Oct.  22.  1920.  pp.  558-560.  Airplane 
versus  airship.  Airship  is  found  more  advantageous  for  commercial  service, 
and  its  traffic  possibilities  are  pointed  out.  (Abstract).  Paper  read  at  Air 
Conference   London.  Oct.  14,  1920. 

Rigid.  The  Aerial  Cruiser,  Sci.  Am.,  vol.  123.  no.  16.  Oct.  16.  1920.  pp.  400.  409 
.ind  412.  3  figs.  Particulars:  Gross  displacement,  38.25  tons;  disposable 
lift,  17.80  tons;  total  b.hp.  at  full  power,  1000;  range  in  miles,  full  power,  3900; 
maximum  height  attainable  with  crew  and  stores,  17,000  ft. 

See  also  Balloons.  , 

ALCOHOL 

Ethtl.  from  Wood  Waste.  The  Manufacture  of  Ethyl  Alcohol  from  Wood  Waste. 
G.  H.  Tomlinson.     Dominion  of  Canada,  bul.  no.  7.  1919,  9  pp.     Chemical 

processes. 

Waste  Sulphite  Liquid  as  Source.  Canadian  Waste  Sulphite  Liquor  as  a  Source 
of  Alcohol,  Vernon  K.  Krieble.  Dominion  of  Canada,  report  no.  5.  1919.  14 
pp..  2  figs.  A  dozen  representative  Canadian  sulphite  liquors  were  analyzed. 
Results  showed  that  best  liquors  contained  as  high  a  percentage  of  sugar  as 
those  produced  in  Exirope.  Yield  from  Canadian  sulphite  liquors  is  estinated 
at  least  one  per  cent  of  alcohol  by  volume. 
See  also  Automobile  Fuels,  Alcohol. 

ALLOY   STEELS 

Non-Expanding.  Important  Swi?3  Discovery  Affecting  Watchmaking.  Commerce 
Reports,  no.  260,  Nov.  4.  1920.  p.  569.  C.  E.  Gxiillaume,  director  of  Inter- 
national Bureau  of  Weights  and  Measures  announces  discovery  of  alloy  steel 
which  wiU  experience  no  changes  with  variation  in  temperature.  AJloy  is 
a  nickel  steel  with  12  per  cent  chrome. 

Uranium  and  Chrome-Vanadium.  Uranium  as  a  Structural  Steel  Alloy,  Hugh 
S.  Foote  Ry  Mech.  Engr..  vol.  94.  no.  U.  Nov.  1920,  pp.  695-696.  Charac- 
teristics of  uranium  steel.  Static  and  dynamic  tests  of  uranium  and  chrome- 
vanadium  steels. 

ALLOYS 

Molybdenum.  Cobalt  and  Chromium.  The  Analysis  of  Molybdenum.  Cobalt, 
and  Chromium  Alloys.  J.  R.  Camp  and  J.  W.  Marden.  Jl.  Indus,  and  Eng. 
Chem..  vol.  12,  no.  10.  Oct.  1920.  p.  998.  Results  of  aeries  of  analyses  made 
on  samples  of  metal  obtained    by  aluminotbermic  reduction  method. 

ALTERNATORS 
See  Electric  Generators,  A-  C.  Sloxû-Speed. 
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ALUMINUM 

AoTOMOBiLE  Pahts.  Machiniiig  Aluminum  Automobile  Parts.  Machy.  (Lond.l, 
vol.  17   no.  422,  Oct.  28.  1920.  pp.  07-101,  9  figs.     Account  of  recent  practice. 

Nickel  Plating  of.  Nickel-Plnting  Aluminum,  and  Alloys.  Soi.  Am  Monthly. 
vol.  2.  no.  3,  Nov.  1920,  p.  2fi7.  It  was  found  in  tests  tlmt  sheet  metal  treated 
with  fine  ground  sand  and  under  pressure  of  1500  grams  per  sq.  cm.  could  be 
kept  in  good  state  if  wrapped  in  sheet  of  filter  paper  for  30  days  before  being 
nickel-plated.  Sheets  of  metal  treated  with  sand  blast  under  these  conditions 
were  nickel-plated  up  to  0.04  mm.     Translated  from  Revue  de  M^'tallur?ie. 

ALUMINUM    ALLOYS 

Analysis  of,  A  Rapid  and  Systematic  Method  for  the  Analysis  of  Light  Aluminium 
Casting  Alloys,  Russell  M.  Perry.  Jl.  Indus,  and  En?.  Chera.,  vol.  12.  no.  10, 
Oct.  1920.  pp.  998-1000.  Method  developed  at  U.  S.  Navy  Yard.  Phila- 
delphia, Pa. 

APPRENTICES.   TRAINING   OF 

Engineering  Apprentices.  The  practical  Training  of  Engineering  .\pprentice3 
[Die  praktische  Ausbildung  der  Ingenieurlehrlinge  (Praktikanten)].  Betrieb. 
vol.  2.  no.  15,  Aug.  1920.  pp.  413-415.  Ad\*ine  to  machine  industrials.  Proposal 
of  the  German  Committee  for  Technical  Instruction. 

Machinists.  A  Worth-While  Training  Department.  L.  C  Morrow.  Am.  Mach., 
vol.  53.no.  20,  Nov.  11,  1920.  pp.  893-896,  3  figs.  Methods  at  shop  of  American 
Tool  Works,  Co..  Cincinnati. 

Training  Apprentices  for  Permanent  Jobs.  Norman  G.  Shidle.  Auto- 
motive Industries,  vol.  43,  no.  19,  Nov.  4,  1920.  pp.  923-925,  and  p.  929.  3  figs. 
Training  course  for  machinists  operated  for  40  years  at  works  of  Warner  & 
Swasey  Co.,  Cleveland. 

Methods.  Modernizing  the  Apprenticeship.  Erik  Oberg.  Machy.  fN.Y.)  vol  27. 
no.  3,  Nov.  1920,  pp.  220-224.  7  figs.  Review  of  methods  used  by  Taft -Pierce 
Mfg.  Co.,  Woonsocket.  R.I.,  in  training  apprentices  along  broad,  compre- 
hensive lines,  intended  to  ultimately  fit  them  for  important  position  in 
mechanical  industries. 

Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations— IV.  J.  V.  L.  Morris.  Am.  Mach.  vol.  53,  no.  19  Nov.  4,  1920. 
pp.  847-852,  8  figs.  Methods  of  Westinghouse  Electric  Mfg  Co..  East 
Pittsburgh.  Pa. 

Secondary  Technical  Education,  F.  H.  Sexton.  Jl.  Eng.  Inst.  Canada, 
vol.  3,  no.  11.  Nov.  1920.  pp.  505-509.  Discussion  of  present  and  proposed 
methods  of  training  in  industry:  vocational  training,  what  it  has  accomplished 
in  Great  Britain  and  America,  and  part  to  be  played  by  engineers. 

ARCHES 

Brick.  Arch  Brick  Work.  A.  D.  WilUams.  Iron  Age,  vol  106,  no.  20.  Nov.  11,  1920. 
pp.  1264-1265.  1  fig.     Formulse  and  tables  for  fantail  or  taper  arches. 

ATMOSPHERE 

Electrical  Phenomena  at  High  Levei^.  Electrical  Phenomena  Occurring  at 
Levels  in  the  Atmosphere.  C.  Chapman.  Jl.  Instn.  Elc.  Engrs.  (Supp.).  vol. 
57,  part  2,  Oct  1920.  pp.  209-216  and  (discussion)  pp.  217-232.  4  figs.  General 
outline  of  subjects  based  on  published  reports  of  observations. 

AUTOGENOUS  WELDING 

Purity  of  Oxygen.  Investigation  of  the  Purity  of  Oxygen  of  Autogenous  Welding 
(Untersuchungder  Reinheit  des  Sauerstofîs  fiir  Autogenschweisserein).  Auto- 
gene  Metallbearbeitung,  vol.  1.3,  nos.  14  and  15,  July  15  and  Aug.  1.  1920. 
pp.  157-162  and  175-177,  5  figs.  Includes  two  tables  giving  costs  of  auto- 
genous welding  with  pure  oxygen  and  the  influence  of  a  lesser  degree  of  purity 
on  welding  costs  and  on  danger  of  explosion.  Discusse?  the  Dràger  device  for 
protection  against  burning  out. 

AUTOMOBILE  ENGINES 

Cam-Grinding.  A  New  Attachment  for  Grinding  of  Cams.  Automotive  Industries, 
vol.  43,  no.  19.  Nov.  4,  1920,  pp.  921-922.  3  figs.  Landis  cam-grinding  attach- 
ment. 

Ignition.     See  Ignition. 

Starters.  Electric  Starting  and  Lighting  of  Automobiles  (Eclairage  et  démarrage 
électriques  des  automobiles).  Génie  Civil,  vol.  77.  no.  14,  Oct.  2.  1920,  pp. 
273-276.  5  figs.     Bicompound  dynamo  built  by  Bleriot  Works.  Paris 

Impulse  Starters      Automobile  Engr.,  vol.   10,  no.   143,  Oct.  1920.  pp. 
417-418,  6  figs.     Notes  on  new  M-L  device. 

Alcohol.  Possible  New  Sources  of  Power  Alcohol,  C  Simmonds.  Nature  (London), 
vol.  106,  no.  2660,  Oct.  21,  1920.  pp.  244-245.  Report  by  Fuel  Research  Board, 
department  of  Scientific  and  Industrial  Research. 

Gasoline  Substitute.  Alternative  Fuels.  Eng.,  vol.  110.  no.  2860.  Oct.  22.  1920. 
pp  543-544.  Editorial  comment  on  conflict  in  views  presented  at  Fuel  Section 
meetings  of  Imperial  Motor  Transport  Conference  held  in  London  during 
Commercial  Vehicle  Exhibition. 

Mixtures.     Fuel  Mixtures  on  London  'Buses.  G.  J.  Shave.  Motor  Traction,  vol.  31. 
no.  817,  Oct.  25,  1920,  pp.  493-494,  2  figs.     Experiments  carried  out  by  London 
General  Omnibus  Co.  Alcohol  benzole,  alcohol-ether,  and  alcohol-ether-benzol 
mixtures  have  been  investigated. 
See  also  Gasotine. 

AUTOMOBILES 

Air  Brakes.  Air  Brakes  for  the  Automobile.  C  W.  Geiger.  Sci.  Am.,  vol  123. 
no.  19.  Nov.  6.  1920,  pp.  467  and  480.  2  figs,  System  tested  at  Safety  First 
Exposition  held  in  conjunction  with  Nal,  Traffic  Officers'  Convention  at 
San  Francisco.  Air  pressure  is  obtained  from  one  cylinder  of  engine  and  is  auto, 
matically  maintained  by  means  of  accumulator  \  nlve  with  nnlj-  one  moving  pnrt. 


Quantity  Production.  Machine  Tool  Practice  as  Applied  to  Motor-Car  Produc- 
tion. Machy.  (Lond).  vol.  17.  no.  421,  Oct.  21.  1920,  pp.  68-75,  13  figs. 
Review  of  production  methods  employed  by  Vulcan  Motor  &  Eng.  Co.  (1906), 
Ltd.,  Southport,  England. 

AVIATION 

Aerial  Mail  Service.  Aerial  Postal  Service  (La  vole  postale  aérienne),  Georges 
Brunei.  L'Aérophile.  vol.  28.  nos.  15-16,  Aug.  1-15,  1920,  pp.  240-245.  Survey 
of  developments  throughout  the  world. 

Aerial  Transportation.  Time  Table  and  Tariff  of  Air  Companies  Operating  at 
Paris.  Aeronautics,  vol.  19.  no.  364.  Oct.  7.  1920.  p.  262.  There  are  four 
companies  operating  between  Paris-London;  one  between  Paris  and  Geneva; 
one  between  Toulouse  and  Bordeaux;  two  between  Paris  and  Brussels;  one 
between  Toulouse  and  Montpellier;  and  one  between  Toulouse  and  Agen. 

British  Air  Ministry.  The  Air  Conference.  Eng..  vol.  110,  nos.  2859  and  2360, 
Oct.  15  and  22.  1920.  pp.  512-515  and  528-532.  Proceedings  of  Air  Conference 
called  by  Air  Ministry  for  purpose  of  discussing  technical  and  economic  prob- 
lems connected  with  aviation.     (Abstract.) 

Civil.  Civil  Aviation  and  Air  Services,  S.  H.  Sykes.  Eng.,  vol.  110,  no.  2859, 
Oct.  15.  1920.  pp.  524-526.  Growth  and  present  position  of  air  mail  passenger 
and  good  services  in  British  Empire,  France  and  United  States.  (Abstract.) 
Paper  read  at  Air  Conference  at  London,  Oct.  12.  1920- 

Contests.  Two  Great  Aviation  Contests  in  1920  (Deux  grandes  épreuves  d'aéronau- 
tique de  1920).  Génie  Civil,  vol.  77,  no.  17,  Oct.  23.  1920.  pp.  325-328.  8  figs. 
Contest  for  the  Gordon-Bennett  Cup  held  on  Sept.  28,  and  the  Buc  Meeting. 
Oct.  8-10. 

See  also  Flight. 

AVIATORS 

Phtsiological  Phenomena  at  High  Altitudes.  A\âators  at  High  Altitudes 
(Les  aviateurs  aux  hautes  altitudes).  Jacques  Boyer.  Nature  (Paris),  no. 
2422,  Sept.  4,  1920,  pp.  145-148.  3  figs.  Physiological  experiments  at  French 
Aerotechnical  Inst. 


B 


BALLONS 

Dilatable.  Dilatable  Balloons.  James  F.  Boyle.  Aviation,  vol.  9.  no.  6,  Oct.  15, 
1920,  pp.  184-186,  6  figs.  Balloons  recently  built  and  tested  by  War  Depart- 
ment. 

Hydrogen  Helium  Mixtures  for.  Inflammability  of  Jets  of  Hydrogen  and  Inert 
Gas.  P.  G.  Ledig.  Jl.  Indus.  &  Eng.  Chem  .  vol.  12  no.  11,  Nov.  1920.  pp. 
1098-1100,  4  figs.  Experimental  work  to  determine  maximum  amount  o^ 
hydrogen  which  can  be  used  with  helium  in  balloons  without  losing  advantage 
of  noninflammability.  Up  to  IS  to  20  per  cent  of  helium  was  found  to  be  safe 
proportion. 

BATTERIES 

Clark  Standard  Cell.  The  Two  Common  Failures  of  the  Clark  Standard  Cell, 
E.  C.  McKelvy  and  M.  P.  Shoemaker.  Sci.  Papers.  Bur.  of  Standards,  no. 
390,  July  21.  1920.  pp.  409^20,  8  figs.  Cracking  at  amalgam  terminal  is 
remedied  by  employing  platinum  wire  previously  subjected  for  a  short  time 
to  the  action  of  hot  ten  per  cent  zinc  amalgam,  using  lead  seaUng-in  glass. 
Interruption  of  circuit  by  gradual  formation  of  gas  in  amalgam  limb  is  reduced 
by  using  smallest  excess  of  crystals  required  to  insure  saturation  at  highest 
temperature  at  which  cell  is  hkely  to  be  used. 

Dry  Cells.  Testing.  Automatic  Apparatus  for  Intermittent  Testing,  G.  W.  Vinal 
and  L.  M  Ritchie.  Technologic  Papers,  Bur.  of  Standards,  no.  171.  July  22, 
1920.  7  pp.,  6  figs.  Apparatus  de\ised  at  Bureau  of  Standards  for  making 
tests  of  dry  cells  and  storage  batteries.  It  is  app.icable  to  any  form  of  inter- 
mittent test  requiring  closing  of  electrical  circuits  at  regular  time  inteivals. 

BEAMS 

Bending  Moments.     A  Self-Checking  String  Polygon,  Theodore  Bleckmann.     Eng. 
News-Rec,  vol.  85,   no.   19,   Nov.  4,    1920,  pp.  880-881,   3  figs.     Graphical 
method  in  which  paralleling  is  replaced  by  measurement. 
See  also  Girders. 

BEARINGS,  BALL 

Roller  and.  What  is  the  Difference  Between  Roller  and  Ball  Bearings,  A.  Daniel- 
son.  Am,  Mach.,  vol.  53.  no.  19.  Nov.  4.  1920.  pp.  857-858,  5  figs.  Suggestions 
for  definite  classification  of  these  two  tj^ies. 

BENZOL 

Recovery  from  Coal  G\e.  The  Recovery  of  Vapours  from  Gases  Particularly  of 
Benzene  and  Toluene  from  Coal  Gas,  Harold  S.  Davis  and  Mary  Davidson 
Davis.  Dominion  of  Canada,  report  no.  2,  1918.  15  pp.,  2  figs.  Results  of 
resenrch  carried  out  in  University  of  Manitoba,  and  of  tests  conducted  at  Light 
Oil  Recovery  Plant  of  Toronto  Chemical  Co, 

BLAST-FURNACE  GAS 

Cleaning.  Cleaning  Blast-Furnace  Ga^.  A.  Hutchinson  and  E.  Bury.  Eng..  vol. 
110.  no.  2857.  Oct.  1.  1920.  pp.  453-456,  4  figé.  Rough-cleaning  of  blast- 
furnace gas  at  Skinningrove  by  the  Lodge  Electrostatic  Process.  Paper  read 
before  Iron  &  Steel  Inst. 

Power  Production  from.  The  Production  of  Power  from  Blast-Furnace  Gas. 
S.  H.  Fowles.  Jl.  Instn.  Elec.  Engrs.,  vol.  5S.  no.  292.  June  1920,  pp.  431-436 
and  (discussion)  pp.  437-463,  3  figs.  Survey  of  old  and  new  methods  of 
utilization  of  waste  heat. 
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ni.A8T  KUUNACEa 

IllATSurriirn  m  Tlir  KfTcrl  of  llrnl  Rtipplir«l  lo  thn  ÏMiml  rurimrc.  W  W  Hol- 
liiilin  Kii^  .  vol  111),  no  L'H:^7.  Ort  1.  IU20.  pp  4r>'l-4m)  VArintionii  in 
limit  Nuitplx'il  1(1  hlimt-ftiriiuro,  and  ihoïr  ofTvrt  uii  fuul  cuiuuiiiptîun.  l'BiM<r 
mill  lii'furr  Irtiii  A  St4M>l  liml 

Laiiuu  Mkaktiih  Dovrlupincnt  of  I:Ar|[c  KurnACO  llvnrth,  Wn1tf*r  Mathoaitu. 
niiuit  Furiuiro  *  St**»-'  I'liint.  vol  R.  no  II.  Nov  11120,  pp  .•W.H-5H2.  «  flipi.  : 
CIhmii  a  MitulUiriiical  Knu  .  vol  23  no  IH.  Nov  :t,  1^20.  pp  KiV7-S72.  0  Unn  ; 
Imn  Trmln  Hrv  vol  07.  no  IS.  Oil  2H.  1020.  pp  I2II-I2I3.  «  fiii-t  :  find 
Iron  Anf.  vol  \iM\  no  IH.  (»<•(  2.S.  1020.  (tp  IIOH-IIOO.  I  (iir  Widr  hoArlh 
pprniitw  Kti'i'p<T  honl)  nnd  tlitttrr  Rtnrk  linrn  with  runny  rmultinK  oronotnicN. 
pMpcpiiilly  for  itnii'ltinit  Mi-wilm  orm  0|M<rTitinii  dutii.  ronntrurtion  dt'tiiilH 
nnd  llii>urvt-rid  roniiid«>ruttonii  point  to  ita  drHnito  tuperiority.  Paper  read 
before  Am.  Iron  and  Stct-l  Inst. 

RBUOuruN'ii.  ItrltuiU  Furnnro  Conucrvcn  Lulxir  Iron  Trndo  Hrv.,  vol.  (17,  no. 
17.  Ort.  21.  1020.  pp  1I2;MI2«.  A  fin»  How  rapiirity  of  fumaro  of  Belfont 
Iron  Work»  Co..  Ironton.  O.,  wns  inrri>a»iHl  two-thirdji. 

Stack  Okaiom  Di'nigns  Stuck  for  K<mndrv  Iron  Iron  Trnrle  Rpv,,  vol.  07,  no, 
Ifi.  Oct.  H.  1020.  pp  10)W-I070.  4  fiirs.  Bonli  is  Pool«>d  l)y  8orii»s  of  louvers 
which  kftpp  film  of  wjitor  flouing  over  ontiro  jarkrl  Ria  hf-ll  HUHpondod  from 
yoke  on  account  of  tilling  system.     Charge  weighted  on  floor-type  scale. 

BOILER  FEEDWATER 

Automatic  Reqdlator  for.  An  Automatic  Fowl  RcRulator.  Engr  ,  vol.  130, 
no.  33S0.  Oct.  8.  1020.  n  3.12.  3  fins  Miinufarturinl  bv  A.  O.  Mumford.  Ltd., 
Colcho«ttcr.  Ennlitnd.  UcKulutor  nets  directly  on  feed  chi-ck  valve  and  relics 
for  its  effect  on  control  uf  leakage  past  piston  connected  with  valve. 

Tkstino.  Simple  Methods  of  Determining  Dissolved  Gas  Content  in  Boiler-Feed 
Water,  J.  R.  McDermot  and  OanicI  Wcrtheimer.  Power,  vol  52.  no.  18, 
Nov.  2.  1020.  pp.  ftSti-lVSS.  3  fitra  Methods  which  do  not  require  special 
laboratory  glassware  or  skilled  operator. 

BOILER  FIRING 

Lean  Gas  a"»  Fukl.  Lean  Gas  as  Boiler  Fuel-  Iron  Age,  vol.  lOG.  no.  20,  Nov.  11. 
1920,  pp.  12()l-12t>2.  1  fig.  I..OW  grade  coals  used  in  coke  ovens  and  coke 
utilized  in  gas  producers.  Experiments  carried  on  by  Société  desères  de 
Montrambert  et  de  la  Béraudière  at  St  Etienne.  France. 

BOILERS 

Electrically  Hkated  Recent  Developments  of  Electrically-Heated  "Revel" 
Boilers  in  Switserland,  F.  G.  Constam-Gu'l.  Eng  .  vol.  110.  no  2801.  Oct. 
29  1920.  pp  5fi3-5G5.  4  figs.  Revel  boiler  has  overall  diameter  of  24  in.  and 
total  height  of  8  ft.  It  produces  1200  lb  of  steam  per  hour  at  gage  pressure 
of  225  lb  per  sq  in.  when  supply  current  is  at  .'iOO  volts  Efficiency  corresponds 
to  evaporation  of  2. S  lb.  of  standard  steam  per  kilowatt-hour.  Evaporation 
and  heating  of  steam  is  accomplished  within  immediate  vicinity  of  water  level. 

Gas-Fired.  Use  of  Gas  F-red  Boilers.  C  M  Grow.  Gas  Rec,  vol.  IS.  no.  7.  Oct. 
13.    1920    pp.   39-42.     .appliances  for  domestic  and  commercial  heating  on 

Pacific  coast.     Paper  read  before  Pacific  Coast  Gas  Assn. 

Indttstrial  Code.  Rules  as  .amended  Relating  to  the  Construction,  Installation. 
Inspf»ction  and  Maintenance  of  Steam  Boilers  Bui.  no  14.  Industrial  Code, 
State  of  New  York.  Dept.  of  <-abor.  State  Industrial  Commission,  148  pp., 
33  figs.     Rules  amended  and  readopted  to  become  effective  July  1,   1920. 

Oil-Fireo.  Soot  Deposits  in  Oil-Fired  Boiler.  Robert  June.  Power  Plant  Eng., 
vol  24  no.  22.  Nov.  15.  1920.  pp.  10«l-I0t.i3.  2  figs,  Description  of  tests 
indicating  advisability  of  equippmg  oil-fired  boilers  with  soot  blowers. 

Patches.  Design  of  Patches.  Universal  Engr  .  vol  32.  no.  4.  Oct.  1920.  pp.  3S-40. 
1  fig.  Factor  diagram  for  diagonal  patch  seams  on  bottoms  of  horizontal 
return  tubular  boilers. 

Through  Stays.  A  Limiting  Formula  for  Long  Throush  Stays,  John  S.  Watts. 
Boiler  Maker,  vol.  20.  no.  10.  Oct  1920.  pp  297-298,  1  fig.  Discussion  of 
method  of  determining  proper  sizes  of  through  staj's  in  boilers.  Chart  devel- 
oped to  simplify  calculations. 

ToBES.  The  Constitution  and  Properties  of  Boiler  Tubes,  Albert  E.  White.  Mech. 
Eng..  vol.  42,  no.  11,  Nov.  1920.  pp.  603-606,  and  p.  61S. 

BORING  MACHINES 

Heavt-Duty.  Heavy-Duty  Boring  Machine.  Machy.  (N.Y),  vol.  27,  no.  3, 
Nov.  1920.  pp.  259-260.  3  figs.  Machining  headstock  and  tailstock  castings 
for  ninety-inch  driving  wheel  lathes. 

BRACKETS 

Design.  Stresses  in  Brackets  and  Their  Bolts,  Victor  M.  Summa.  Machy.  (N.Y.), 
vol.  27,  no.  3,  Nov  1920.  pp.  239-241,  4  figs.  Formula  for  computing  stresses, 
bending  moment  diagrams,  etc. 

BR.\SS 

Melting  with  Fuel  Oil.  Melting  Brass  with  Fuel  OU— 1.  S.  D.  Rickard.  Metal 
Industry  (N.Y.),  vol.  18,  no.  10.  Oct.  1920.  pp.  460-46.'*.  2  figs.  Analysis  of 
costs  and  comparison  with  other  fuels,  showing  that  fuel  oil  is  most  economical. 

BRIDGES.  HIGHWAY 

Reconstructiox.  Strengthening  and  Reconstructing  Highway  Bridges  for  Hea\-y 
Motor  Truck  Traffic.  Eng.  &  Contracting,  vol.  54,  no.  17.  Oct  27.  1920. 
pp.  412-414.  Progress  report  of  Committee  of  American  Road  Builders' 
AÎssociation 


DRIDCE8.   MOVABLE 

ELEcrrtic;  OiTit\Ti*i.v      Elirtrle    Oprratlon      '       '  '»• 

£l(<rtroifi<^'ani'|iiii  deii  pouts  mobile*).  J"  t 

public»  de  n<<l|(>'|Ur.  vol     21.  Ho    I.   A UV     1     .  .    ,-,■      • '     i  ■    ....        ,1*. 

plntrn      (irnrrni     th»*ofy       Draicn     formul»       I  hri^     typ**    ■"»    rijnmuiKtmi: 
Lift  bridgea;  turning  bndgna;  and  baaculr  bri^Jge^.     (To  be  continued.; 

HHIDCWM.   RAILWAY 

ItccoNATiniCTiov.      lleHvy  ,SpnnR  to  Im   R/jH»  i  , .  .w      ,,    ,.     ,        ..^_ 

coniitrurtion.      Knir.    Ni-wn-Riyr      vol    >^  ■ 

3  figw       New  doulili>-lr!irk  ■tru'-tur«  of  ^  ■  ' 

channel  opcningn  and  greater  clearance  h<-ighi       i,r<-tiuii  'jrt-i'f  kiih'       >>  dJ 
shift  track  to  higher  elevation  in  one  day. 

Specification»*.     New  .St.-cl    ftuilwny    !•  ^'         ;'  '     '-^' 

no    17.  Oct.  21.  1020.  pp    U:i-i\  . 

tion  isttues  speeifirniion  Utr  bridw-  '^ 

prepared  by  KngitK-eriiig  Iii-«ntut<-      (  -k.i.- r 

Engineering  Associai  ion'w  imuurt  formuhi  a<ior'  '■' 

tion  optional.     I*arul>olic  column  formula.     .'I 


See  WaU$. 


BUILDING  CONSTHUCTÏON 


CARS 


BtTFrERS.  A  Self-Contained  Railway  Buffer  with  Non-Breakable  Shank-  Ry.  Gaa., 
vol.  33.  no.  17.  Oct  22.  1920.  p.  550.  2  figs.  Railway  bufTer  fitted  with  George 
Spencer  Moulton  &  Co. 'a  patent  rubber  spring. 

Tipping.  Railway  Loading  and  Off-Loading  Arrangements,  U.  Aumund.  Eng. 
Progress,  vol.  1,  no.  10.  Oct.  1920.  np.  .300-313  13  figs.  Problema  of  rail 
transport.  Railway  tipping  cars  and  their  varioua  designs.  Arrangement, 
construction,  application,  and  capacity  of  new  portable  tipping  device.  Com- 
parison with  automatic  tipping  arrangements. 

Weiohino  Machines.  A  New  Railway  Wagon  Weighing  Machine.  T.  J.  Primroae. 
Ry.  Engr..  vol,  41.  no  490.  Nov.  1920.  pp.  454-155.  5  figs.  Apparatus  for 
measuring  load  on  locomotive  and  car  wheels  with  object  of  finding  pressure 
with  which  wheels  bear  upon  rails. 

CEMENT  GUN 

Fireproofing  with.  Tests  Show  that  Buildings  May  Be  Rendered  Fireproof  with 
Gunite.  B.  C  Collier.  Coal  Age.  vol  IS.  no.  19.  Nov.  4.  1920.  pp.  939-942, 
3  figs.  Tests  made  by  Anaconda  Copper  Mining  Co.  and  at  UnderwriterB 
Laboratory  in  Chicago. 

CENTR.\L   STATIONS 

CcBS.  Central-Station  Operation  in  Tropical  America,  D.  E.  Cowling.  Power, 
vol.  52.  no.  16.  Oct.  19.  1920.  pp.  606-60^.  5  figs.  Central  station  in  Havana. 
Cuba.  Plant  supplies  current  foroperation  of  electric  railway  and  electric  light 
and  power  service  for  city  of  Havana. 

Middle  West.  Power  Service  for  a  Middle  West  Section.  Lyle  A.  Whitsît.  Elec. 
World,  vol.  76.  no.  20.  Nov.  13.  1920.  pp.  969-971,  2  figs.  Survey  in  Western 
Pennsylvania  and  Eastern  Ohio  by  power  section  of  War  Industries  Board 
indicates  aggregate  power  peak  demand  during  1918  of  5f'»8.000  kw  and  total 
central-station,  output  in  this  district  of  2,440.000,000  kw.-hr.  Estimated 
increased  peak  of  1,000.000  kw.  by.  1927. 

CHEMICAL  INDUSTRY 

Sweden.  Chemical  Industry  and  Trade  of  Sweden.  O  P.  Hopkins  Jl  Indus. 
&  Eng.  Chem..  vol.  12.  no  11.  Nov.  1920,  pp.  1045-1054.  Statistics  showing 
strengthening  of  industries  since  1914. 

CHROME-NICKEL  STEEL 

See  AUoy  Steels,  Non-Expanding, 

COAL 

Conservation-  George  Otis  Smith  on  Thrift  in  Coal.  Iron  Age,  vol.  106.  no.  18. 
Oct.  28  1920.  pp  1122-1124.  3  figs.  Suggestions  for  economical  use  of  eoal 
in  steel  industry  and  by  railroads.  Paper  read  before  Am.  Iron  &  Steel  Inst. 
Thrift  in  Coal.  George  Otis  Smith.  Power,  vol.  52.  no.  IS.  Nov.  2.  1920, 
pp.  716-718.  3  figs.  Suggestions  in  regard  to  coal  combustion.  Paper  read 
before  Ma.  Iron  and  Steel  Inst. 

Mixtures.  Graphic  Method  of  Determining  Proportions  of  Coal  Mixtures,  Edward 
J.  Clarke.  Power  Plant  Eng.,  vol.  24,  no.  22.  Nov.  15,  1920.  p.  1066.  1  fig. 
Chart  for  determining  proportions  of  coal  mixtures. 

Oil  vs.  Coal  Versus  Oil  Performance  Chart,  L.  C.  Lichty.  Indus.  Management, 
vol,  60.  no.  5.  Nov.  1920.  pp.  351-352.  5  figs.  Calculations  are  based  on  cost 
per  ton  of  coal  delivered  at  plant,  its  heating  value  and  efficiency  of  boiler 
plant  when  burning  coal,  in  comparison,  with  results  determined  by  naaking 
use  of  density  of  oil  fuel,  heating  value  per  barrel,  cost  per  barrel  delivered 
and  efficiency  when  burning  fuel. 

Supply.  The  Problems  of  Coal  Supply.  Engene  McAuliffe.  Elec.  Ry.  Jl-,  vol.  56. 
no.  16.  Oct.  16,  1920.  pp.  754-759,  5  figs.  It  is  said  that  storage  at  point  of 
consumption  will  improve  "load  factor"  of  fuel  production  and  distribution. 
It  is  believed  that  national  legislation  providing  for  seasonal  variation  in 
coal-haulage  rates  would  encourage  uniformity  of  demand  for  coal  and  reduce 
mining  costs.     (Abstract.)     Paper  read  before  Am.  Elec.  Ry.  Assn. 
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COAL   BREAKERS 

Dhy  Treatment.  Preparing  Anthracite  for  Market  Without  the  Use  of  Water, 
Dever  C.  Ashmoad.  Coal  Age.  vol.  18.  no.  19.  Nov.  4.  1920.  pp,  935-938. 
8  figs.  It  is  claimed  that  mechanical  equipment  and  dupt  suckers  render  dry 
treatment  almost  as  free  from  dust  as  wet  preparation. 

COAL  GAS 

Detarring.  The  Detarring  of  Gas  by  Electrical  Precipitation.  J.  G.  Davidson. 
Dominion  of  Canada,  report  no.  3.  1918,  45  pp.,  4  figs.  Report  of  experimental 
work.  Successful  tests  of  process  of  electrical  precipitation  for  detarring  of  gas 
on  commercial  scale  were  made  in  wood,  coal  and  petroleum  distillation  plants. 

COAL  MINES 

Bituminous,  Gas  Explosion  Prevention.  Rules  for  Prevention  of  Gas  Explosions. 
R.  A.  Walter.  Coal  Age.  no.  18,  no.  19.  Nov.  4,  1920,  pp.  945-947.  Rules 
based  on  writer's  experience  gained  in  bituminous  coa!  mines  as  mine  owner 
and  manager  for  many  years.     Paper  read  before  Ninth  Annual  Safety  Congress. 

COAL   MINING 

Difficulties  Overcome.  By  New  Operating  Methods  Estimated  Life  of  Seneca 
Colliery  has  been  Tripled,  Dever  C.  Ashmead.  Coal  Age,  vol.  18,  no.  17. 
Oct.  21,  1920.  pp.  839-845,  S  figs.  Many  difficulties,  such  as  subterranean 
outcrops  in  glacial  drift,  mining  under  river  beds,  large  inflow  of  water  and 
one  bed  squeezed  over  practically  entire  area,  have  been  encountered  and 
N      surmounted  in  operating  this  mine. 

'  COAL  STORAGE 

Fire  Hazard.  A  Few  of  the  Less  Emphasized  Causes  Why  Fine  Sizes  Ignite  Soft- 
Coal  Piles.  0.  P.  Hood.  Coal  Age.  vol.  IS.  no.  17.  Oct.  21,  1920.  pp.  845-848. 
S  figs.  One  ton  of  coal  in  solid  exposes  47  sq.  ft.  of  surface  to  air.  Crushed 
so  as  to  pass  sixteen-mesh  sieve  it  exposes  about  one  acre  of  surface.  Extent 
and  freshness  of  surface  exposed  and  rapidity  of  ventilation  are  chief  factors 
governing  spontaneous  heating.  (Abstract.)  Address  deUvered  before 
Pennsylvania  Elec.  Assn. 

Fire  Prevention.  The  Storage  of  Coal.  W.  D.  Langtry,  Power,  vol.  52,  no.  18. 
Nov.  2,  1920,  pp.  693-694.  6  figs.  Relation  method  of  piling  coal  bears  to 
number  of  fires.  Data  are  given  which  show  that  hand  shoveling  reduces 
fire  hazard. 

COKE 

Advantages  as  Fuel.  Coke  in  Relation  to  Cheap  Power,  Transport  and  Smoke 
Abatement,  E.  W.  L.  Nicol.  A  Thousand  and  One  Uses  for  Gas  (Supp.), 
vol.  8,  no.  81a,  pp.  4-20,  20  figs.  Advantages  of  coke  as  fuel.  Performance 
record  of  coke-fired  boilers. 

Hydrogen  as  Desulphurizing  Agent.  The  Desulfurizing  Action  of  Hydrogen 
on  Coke,  Alfred  R.  Powell.  Jl.  Indus.  &  Eng.  Chem.,  vol,  12,  no.  11,  Nov. 
1920,  pp.  1077-1081,  1  fig.  Curves  showing  elimination  of  sulphur  as  hydrogen 
sulphide  from  coal  when  coked  under  different  conditions. 

COKE   MANUFACTURE 

Reactions  in.  A  Study  of  the  Reactions  of  Coal  Sulfur  in  the  Coking  Process. 
Alfred  R.  Powell.  II.  Indus.  &  Eng.  Chem..  vol.  12.  no.  11.  Nov.  1920.  pp. 
1069-1077,  3  figs.     Experimental  studies  at  Bureau  of  Mines. 

COKE   OVENS 

Rotating.  Low-Temperature  Distillation  of  Coal  in  Rotating  Coke  Oven.  Ing. 
E.  Roser.  Power,  vol.  52,  no.  17.  Oct.  26.  1920,  pp.  678-679.  .1  fig.  Low- 
temperature  tar  is  reported  to  yield  90  per  cent  bitumens  in  coal  as  against 
50  per  cent  under  present  methods.     Translated  from  Stahl  und  Eisen. 

COLLOIDS 

Colloid  Mill.  Colloidal  Chemistry  and  a  "Colloid  Mill."  Eng.,  vol.  110,  no. 
2857.  Oct.  1,  1920,  pp.  429-430.  New  Type  of  fine  grinding  disintegrator  or 
"colloid"  mill  claimed  to  be  ideal  apparatus  for  extremely  fine  grinding  required 
for  homogenizing  and  dissolving  substances  and  for  obtaining  emulsions  and 
colloidal  preparations.     Translated  from  Chemiker-Zeitung. 

COMPASSES 

Gyroscopic  Principles  of  the  Qvro-Compass.  George  B.  Grouse.  Mech.  Eng., 
vol.  42,  no.  11,  Nov.  1920,  pp.  619-623.  16  figs.  Problems  of  design,  specially 
compensation  of  disturbing  factors,  methods  of  suspension  and  methods  of 
damping. 

CONCRETE 

Pavement  Slabs.  Study  of  Temperature  Stresses  in  Rigid  Pavement  Slabs,  C.  H. 
Scholer.  Eng.  News-Rec-,  vol.  85,  no.  20.  Nov.  11.  1920.  pp.  943-944,  3  figs. 
Research  at  Engineering  Experiment  Station  of  Kansas  State  Agricultural 
College 

CONCRETE  CONSTRUCTION 

Marine  Structures.  The  DurabiUty  of  Maritime  Structures.  Nature  (London), 
vol.  106,  no.  2660,  Oct.  21.  1920.  pp.  235-236.  Report  of  Committee  of  Instn. 
of  Civil  Engrs.,  appointed  to  investigate  deterioration  of  struct\ires  of  timber, 
metal  and  concrete  exposed  to  action  of  sea  water. 

CONCRETE  CONSTRUCTION,   REINFORCED 

Coal  Mines.  Ferro-Concrete  Pit-Head  Frame  at  Bentlv  CoUiery.  Doncaster. 
Eng.,  vol.  no.  no.  2859,  Oct.  15.  1920.  pp.  49S-501,  71  figs.,  partly  on  supp. 
plate.  Main  building  is  about  132  ft.  long  by  32  ft.  wide,  with  height,  from 
foundations  to  roof  of  64  ft. 


CONCRETE,   REINFORCED 

Flat  Slab.  Diagram  for  Flat  Slab  Design,  O.  Wolpert.  Eng.  &  Contracting, 
vol.  54,  no.  17,  Oct.  27,  1920,  p.  411,  1  fig.  Diagram  for  estimating  amount 
of  reinforcing  steel  and  thickness  of  slab  required  by  New  York  City  1920 
regulations. 

CONDENSERS.  ELECTRIC 

Electrostatic.  Electrostatic  Condensers,  V.  E.  Goodwin.  JI.  Am.  Inst.  Elec. 
Engrs..  vol.  39,  no.  II.  Nov.  1920,  pp.  976-983,  13  figs.  Fundamental  charac- 
teristics of  condensers  and  their  relation  to  electric  circuits  containing  induc- 
tance and  resistance.  Effects  of  switching  condensers  on  and  off  such  circuits. 
Applications  of  condensers. 

CONDUITS 

Concrete.  Casting  and  Steaming  Reinforced  Pipe,  Public  Works,  vol.  49.  no.  16, 
Oct.  16,  1920,  pp.  358-360.  6  figs.  'Fabricating  and  seasoning  in  contractor's 
yard  ten  miles  of  reinforced  concrete  pipe  5H  ft-  in  diameter  and  8  in.  thick. 

CONNECTING   RODS 

Machining.  Machining  the  Connecting  Rods  of  Two  Well  Known  Motors.  Fred 
H.  Colwin.  Am.  Mach.,  vol.  53.  no.  19,  Nov.  4.  1920,  pp.  829-834.  20  figs. 
Method  of  manufacturing  connecting  rods  for  Oakland  and  Studebakcr  motors. 

Steel.  Studies  on  the  Corrosive  Action  of  Chlorine-Treated  Water.  I — The 
Effects  of  Steel  on  the  Equilibrium:  Cl2+H20=HCl+HC10.  and  of  Products 
of  the  Equilibrium  of  Steel,  George  L.  Clark  and  R.  B.  Iseley.  Jl.  Indus. 
&  Eng.  Chem..  vol.  12.  no.  11.  Nov.  1920.  pp.  1116-1122.  Based  on  records 
of  corrosion  produced  by  water  of  various  American  cities. 

Theories  of.  The  Effect  of  Air  and  Water  on  Materials  Used  in  Engineering  Work. 
H.  E.  Yerbury.  Jl.  Instn.  Elec.  Engrs.  (Supp.).  vol.  57.  part  2.  Oct.  1920, 
pp.  118-126  and  (discussion)  pp.  126-1233.  Chemical  and  electrolytic  theories 
of  corrosion.  Effects  on  iron  and  steel  and  non-ferrous  alloys.  Instances  of 
damage  to  metals,  etc.,  subjected  to  air  and  water. 

COST  ACCOUNTING 

Machine  Shops.  Machine  Rate  Hour  in  Distributing  Expense,  Christopher  Haigh. 
Iron  Age.  vol.  106,  no.  19,  Nov.  4,  1920,  pp.  1207-1208.  General  advantages 
of  method.     (Abstract.)     Paper  read  before  Am.  Gear  Manufacturers'  Assn. 

Predetermining  Needs.  When,  Wliat  and  How  Much  to  Buy,  Charles  W.  Dean. 
Indus.  Management,  vol.  60,  no.  5,  Nov.  1920,  pp.  362-364,  5  figs.  Predetermin- 
ing raw  material  needs  as  function  of  cost  accounting. 

CRANES 

Floating.  Two  Hundred-Ton  Floating  Crane  for  Liverpool.  Engr..  vol.  130, 
no.  3381,  Oct.  15,  1920,  pp.  375  and  378.  3  figs.  Crane  lifts  weight  of  200 
tons  and  hoists  up  to  height  of  170  ft.  above  water  line  at  distance  of  110  ft. 

Safety  Devices.  Crane  Safety  Devices,  Nicholas  Prakken  Metal  Trades,  vol.  2, 
no.  11,  Nov.  1920,  pp.  453-455,  5  figs.  Tj-pical  safety  devices  for  cranes  used 
in  foxindries.  machine  shops,  yards,  shipyards  and  warehouses.  Paper  read 
before  Nat.  Safety  Congress. 

CRANKSHAFTS 

Torsional  Vibration.  The  Critical  Speeds  of  Torsional  Vibration,  F.  M.  Lewis. 
Jl.  Soc.  Automotive  Engrs..  vol.  7,  no.  5.  Nov.  1920;  pp.  4 18-424  and  (disctission) 
pp.  424-431.  14  figs.     Mathematical  study. 

Torsional  Vibration  and  Critical  Speeds  in  Crankshafts,  J.  F.  Foi.  Jl. 
Soc.  Automotive  Engrs.,  vol.  7,  no.  5,  Nov.  1920,  pp.  413-il7  and  p.  435,  14  figs. 
Vibration  chambers  constructed  to  overcome  torsional  vibration  in  crankshaft 
of  submarine  engine. 

CUTTING   METALS 

Drilling.     Supplement  to  Frederick  W.  Taylor's  "On  the  Aii  of  Cutting  Metals" — 
XII,  Carl  G.  Barth.     Indus.  Management,  vol.  60.  no.  5.  Nov.  1920.  pp.  365- 
372, 14  figs.     Writer  shows  how  inteUigent  study  of  drill  shapes,  speeds  and  feeds 
may  be  made  to  contribute  to  tool  endurance  and  increased  production. 
Se^  also  Oxy-Acetylene  Cutting. 

CYANAMID   PROCESS 

Action  of  CO  on.  Studies  on  Calcium  Cyanamide,  Naoto  Kameyama.  Jl.  College 
of  Eng..  Tokj'o  Imperial  University,  vol.  10,  no.  9.  Aug.  25,  1920,  pp.  309-347. 

7  figs.     Action  of  carbon  monoxide  upon  calcium  cyanamide. 

Heat  of  Formation.  Heat  of  Combustion  and  Heat  of  Formation  of  Calcium 
Cyanamide,  Naoto  Kamevama.  Jl.  College  of  Eng.,  Tokyo  Imperial  Uni- 
versity, vol.  10,  no.  10,  Aug.  30,  1920,  pp.  239-253.  Experimental  deter- 
mination. 

Preparation.  On  the  Preparation  of  Cyanamide  of  Calcium,  Naoto  Kameyama. 
Jl.  College  of  Eng.,  Tokyo  Imperial  University,  vol.  10,  no.  8.  July  25.  1920, 
pp.  173-207.  Experimental  study  of  chemical  reactions,  taking  urea  and 
dicyandiamide  as  amides. 

CYLINDERS 

Cores-  Cylinder  Cores  Made  in  Green  Sand.  Foundry,  vol.  48.  no.  21,  Nov.  1, 
1920,  pp.  861-866,  12  figs.  Special  machines  for  cores  and  molds  together 
with  accurately  fitting  fiasks  and  arbors  are  outstanding  features  of  process . 
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TiLTiNO,     TillinK  hiiniB  ApiiliiHl  to  Wutrr  Wurki*  Uciwtrvoirii.  J.  K.  BprinRcr. 

A  Wutor  V.uu  vol.  (W.  no.  IS.  Nov  3.  WVJU.  pp.  Ulfi-917.  Û  fiit».  Diwrription 
of  Hiiltitnorr  cltuttir  iliitn  with  Hi'ctintiM  tliut  till  un  liuf'kwiitrrprrMurpapprunrhcH 
tinngrr  point.     Soctionn  o^Min  uuloninlicnlly  at  licail  ul  whtrli  thoy  uro  art. 
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IOmdoiwino.  Stoolttltini|M(.  Kinbotiains  Dies.  StcnciU,  Ell  worth  Hhcldon.  Am. 
Mnch.,  vol.  &:i,  no.  IH,  Oct.  28,  1920,  pp.  780-704.  2  Hgn.  Description  of 
procoues. 

DIESEL   ENGINES 

CtuENT  MiLu*.  Diost'I  Enftincs  in  Comr-nt  Mills.  Power,  vol.  52,  no.  17,  Oct.  26, 
1020.  pp.  G55-ft59.  3  fiRfl.  Instnllation  at  lola,  Kansas,  of  Lehigh  Portland 
Cement  Co.     Engines  nave  proven  cconomica!. 

CoMrBKîwoRLE*w.  Dioscl  EtiRinoa  Without  Coniprcsaors  (I'ebcr  kompressorloee 
nit\>4lnia.schinen)i  Arthur  HnloR.  Dor  praktischo  Maaohinen-Konstrukteur. 
vol.  r»;t.  no.  31.  Aug.  r..  1920,  pp.  2S2-2S4.  5  Hgs.  It  i.s  claimed  that  Diesel 
engines  ran  only  become  perfect  wlu-n  the  spraying  compressor  is  eliminated; 
an  auxiliarv  conipressor  should  suffire  for  starting;  spraying  can  be  effected 
with  or  witnout  aid  of  spraying  medium 

ExrKKiUKxre.  British  Admiralty  Experiments  with  Diesel  Engines — II.  C.  J. 
Hawkes.  Motorship.  vol.  5.  no.  11,  Nov.  1920.  pp.  99S-1001.  3  figs.  Four- 
stroke  vs.  2-strokc  opposed-piston  types.     (Contmuatiou  of  serial.) 

FiTELS  FOR.  Fuel  for  Diesel  Engines,  C.  H.  Pcabody.  Marine  Eng.,  vol.  25,  no.  U, 
Nov.  1920.  pp.  915-917.     Characteristics  of  various  fuels. 

M.\RiNE.  New  Double- Acting,  Two-Cycle  Marine  Diesel-Engine,  M.  Goldberg. 
Motorship.  vol.  5.  no.  II.  Nov.  1920.  pp.  993-994,  4  figs.  American  engine 
of  two-cycle  double-acting  type.  Scavenging  air  pump  between  working 
cylinders. 

The  Present  Position  of  the  Marine  Diesel  Engines,  James  Richardson. 
Eng.,  vol.  110,  no.  2861,  Oct.  29,  1920.  pp.  589-592.  2  figs.  Comparative 
economy  of  Diesel  engines  and  steam  engines  for  shipbuildei^.  Paper  read 
before  Instn.  Engrs.  &  Shipbuilding  in  Scotland. 

DRILLING 

Rock,  Dust  Produced.  Investigations  Made  with  the  Konimeter  to  Ascertain 
the  Amount  of  Dust  Produced  in  Drilling  Holes  by  Means  of  Dr>'  Jack  Hammer 
Machines.  J.  E.  Barrett.  Jl.  Chem..  Metallurgical  &  Âlin.  Soc.  of  South 
Africa,  vol.  21,  no.  1,  July  1920,  pp.  1-S. 

Rock,  Stickinq  of  Steel.     Stuck  St(*çl,  D.  E.  Dunn.     Eng.  &  Min.  Jl.,  vol.  110. 
no.  19.  Nov.  6,  1920.  pp.  903-905,  8  figs.     Reasons  for  sticking  of  drill  steel. 
See  also  Cutting  Metals,  Drilling. 

DRILLING   MACHINES 

High-Speed  Radial.  The  New  Asquith  High-Speed  Radial.  Machy.  (Lond.), 
vol.  17,  no.  419.  Oct.  7.  1920,  pp.  2S-29,  1  fig.  Radial  drilling  machines 
produced  to  meet  demands  for  medium-sized  high-speed  machine  to  deal  with 
holes  of  moderate  size  in  work. 

DRY  KILNS 

Superheated  Steam.  Dr>*ing  Lumber  with  Superheated  Steam.  Forest  Products 
Laboratorj-,  Technical  Notes.  Oct.  15.  1920,  no.  Ill,  1  p.     Superheated  steam 

Erocess  has  been  found  applicable  to  Douglas  fir,  firs  of  all  kinds,  western 
emlock,  w^hite  cedars,  sugar  pine,  western  yellow  pine  and  southern  yellow 
pine.     Process  is  unsuited  for  some  softwoods  on  account  of  collapse. 

Water  Spray.  Mannual  for  Design  and  Installation  of  Forest  SerWce  Water  Spray 
Drj'  Klin.  L.  V.  Teesdale.  U.  S.  Dept.  Agriculture,  bul.  no.  894,  Oct.  IS, 
1920.  47  pp.,  18  figs. 
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ELECTRIC  CIRCUITS.   A.   C. 

Current  Distribution-.  A  De\ice  for  the  Rapid  Determination  of  the  Current 
Distribution  on  the  Line  Side  of  a  Three-Phase  Interconnected  Star  Static 
Balancer  Operating  on  a  Four-Wire  Svstem.  S.  Austen  Stigant.  Jl.  Instn. 
Elec.  Engrs.  (Supp.).  vol.  57,  part  2,  Oct.  1920,  pp.  201-208,  5  figs.  Device 
for  determining  Une  currents  under  different  loading  conditions. 

ELECTRIC  FURNACES 

Booth  Rotatixg.  Booth  Rotating  Electric  Furnace,  Carl  H-  Booth.  Metal 
Industry  (N.Y.),  vol.  18,  no.  10,  Oct.  1920.  pp.  456-459,  5  figs.  Description 
of  furnace.  Records  of  operation  as  obtained  in  installations  ranging  in  size 
from  250  lb.  to  2000  lb.  per  heat. 

Gheaves-Etchells.  An  Improved  Greaves-Etchells  Electric  Furnace  Installation, 
Edward  T.  Moore.  Chem.  and  Metallurgical  Eng.,  vol.  23,  no.  17,  Oct.  27. 
1920,  pp.  825-832.  21  figs.  Description  of  Greaves-Etchells  electric  furnace 
and  of  arrangement  of  electrical  equipment  as  installed  at  plant  of  Halcomb 
Steel  Co.     Records  of  operation. 
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Oi'KHsnsij  Data      Kli*lric  Furimrc  OiHtmlinx  Datn,  f.  H    Tlmit-r 
vol.  17.  no    .1.  Nov.  I92ÏJ.  pp.  :i52-.Vi.',,  4  fijji.      Pr. 
of  etiTtrlc  furnurcii.      Ficurti*  Mhowinif   vnrioun  it< 
niejling  of  Hterl.     Unit  rontji.     Ituw  mattriuU  aifl 

HBFHArToiiiiw  roil  EleHrie  Furnace  Hcfnirtoriiii.  A.  F  Greavf^Walkpf.  C-Ui-m. 
A  Mt'lalhirgirnl  Eng  ,  vol  2.'i  no  Ml.  .Vov.  10.  1920,  pp.  9:i:W*.'W  De*rriptM>n 
of  raw  MiiiterldlH  aviulultlc  for  hiidn-wt  grad»;  brink  with  Iwl  Rhowing  rrcomnufiuUnl 
refriKtorir*»  for  iriiltiiig  difî-r.nl  nu  IiiIh  nnd  nlloyn.  and  hinU  on  care.  éUmutc 
and  laying  of  roofn.  hi-iirthn  niid  lininicii- 

Hrr.Bt.  REnNiNo.  DevelopmcntM  in  Electric  Iron  and  Htwl  Furn»crti.  J.  Ilibby. 
Jl  Inntn.  Elce.  Engr»  (Huppj.  vol.  57.  nart  2.  Oct.  1920.  pp.  2:M-246.  24  &«■. 
Elertric  reduction  furnart-  und  «te*-!  rcnning  furnitrc  are  taken  up. 

l-arge  Electric  .Sl<>i>|'M(ltinff  Furnar*-H,  Victor  HuAtU'.  Jl.  Inntn.  Eloc. 
Engr»  fSupp  ).  vol  57.  purt  2.  Orl  1920.  pp  2HH-27G.  9  fig»  Furnace  rcrjuire- 
mentM  of  a  large  Btcel  plant. 

United  Ki.ncjdom.  Electric  Furnace»  in  the  Vniled  Kincdom.  1918.  R.  G.  Mcroer. 
Jl.  Instn.  Elec.  Engrs.  (Supp.).  vol.  57.  part  2.  Oct.  1020,  pp.  254-264.  Records 
of  operation  of  electric  furnaces  used  in  manufacture  of  steel. 


ELECTRIC  GENERATORS.    D.   C.  . 

Axle.  Specification  for  Axle  Generators.  Ry.  Elec.  Engr.,  vol.  II,  no.  10,  Oct. 
1920,  np.  367-370.  Specification  intended  to  cover  axle-generator  equipment 
for  railway  service.     Committee  report  of  Assn.  of  Elec.  Encra. 


ELECTRIC   LAMPS,   ARC 

Cooper  Hewitt,  The  Cooper  Hewitt  Lamp— II.  L.  J.  Buttolph.  Gen.  Elec. 
Rev.,  vol.  23.  no.  10,  Oct.  1920,  pp.  858-8Gii.  17  figs.  Outlines  development 
and  some  applications  of  lamp  from  1901  to  present  time. 

ELECTRIC   LOCOMOTIVES 

Crank  Gear.  Critical  Speeds  of.  The  Critical  Speeds  of  Crank  Gears  of  Electric 
l-iocomotiyes  (Die  kritischen  Drehzahlen  dcr  Kurbelgetriebe  elektrischer 
Lokomotiven),  W.  Hummer.  Schueiz.  elektrotechniacher  Verein  BuU.. 
vol.  11,  no.  9,  Sept.  1920.  pp.  237-242.  3  figs.  Gives  critical  numbers  of  revolu- 
tions which  can  be  expected  in  the  case  of  so-called  ideal  crank  gear:  crank 
gear  with  deviation  of  rod  lengths  from  dùstance  of  bearing  center:  and  crank 
gear  with  play  of  bearings.  It  is  pointed  out  that  in  the  construction  of  large 
locomotives  with  parallel  crank  gears,  the  occurrence  and  prevention  of  critical 
speeds  should  be  investigated  by  means  of  preliminarj*  calculations. 

Heavy  Electric  Traction*.  Report  of  the  Committee  on  Heavv  Electric  Traction. 
Am.  Elec.  Ry.  Eng.  Assn..  report  no.  305.  Oct.  11-1.5.  1920.  24  pp.,  20  figs. 
Survey  of  recent  developments  and  progress  in  design  of  motors  and  motor 
drives  for  heav>*  traction,  both  a,c.  and  d.c.  with  comparison  of  weight,  space 
efficiency,  etc.;  description  and  illustrations  of  recent  tj-pes  of  electric  loco- 
motives since  report  of  1916;  and  comparison  of  electric  switching  engines  in 
freight  yards  with  steam  engines- 

Italian*  State  Railways.  Three-Phase  Electric  Locomotive  for  the  Italian  State 
Railways.  Eng..  vol.  110.  no.  2858.  Oct.  8.  1920,  pp.  469^71,  22  figs.,  partly 
on  4  supp.  plates.  Details  of  six  three-phase  4-6-4  tyije  electric  locomotives 
built  by  Construzioni  Meccaniche  di  Saronno  of  Milan.  Working  voltage 
is  3300.     Maximum  draw-bar  pull  is  26,000  lb. 

Performance.  Data  on  Electric  Locomotive  Performance.  Elec.  World,  vol.  76. 
no.  18.  Oct.  30.  1920.  pp.  878-880.  1  fig.  Advantages  claimed  for  electric 
locomotive  are  economy  of  fuel,  increased  haulage,  low  maintenance  and 
general  flexibility.  Graph  showing  coal  consumption  comparison  on  identical 
runs  by  steam  and  electric  locomotives  is  included. 

ELECTRIC    METERS 

Mean  Intensity  Indicator.  Chroraothermic  Mean  Intensity  Indicator  (Indicateur 
chromothermique  d'intensité  moyenne).  Ch.  Ed.  O'Keenan.  Revue  générale 
de  l'Electricité,  vol.  8.  no.  15.  Oct.  9.  1920.  pp.  493-497.  8  figs.  A  steel  needle 
is  heated  by  passage  of  current.  Current  intensity  is  determined  from  nature 
of  coloration  assumed  by  needle. 

Standardization.  Motor  Features  Requiring  Standardization,  C.  W.  Starker. 
Elec.  World,  vol.  76,  no  19.  Nov.  6,  1920.  pp.  919-921,  5  figs.  Urges  standard- 
ization of  mechanical  features  of  electrical  motors. 

ELECTRIC   MOTORS.   D.   C. 

Crane  and  Hoist  Drive.  Direct-Current  Motors  for  Crane  and  Hoist  Work. 
F.  L.  Moon.  Elec.  Jl,  vol.  17,  no.  11,  Nov.  1920.  pp.  532-535,  7  figs.  Graphs 
showing  comparative  characteristics  of  enclosed  and  ventilated  motors. 

ELECTRIC   PLANTS 

Inspection.  Scheduled  Inspection  for  Power  Plants,  Elec.  World,  vol.  76,  no.  19, 
Nov.  6,  1920,  pp.  922-9^.  2  figs.     Forms  for  keeping  records. 

Interconn-ection.  Interconnection  of  Power  Systems,  Harold  W.  Smith.  Elec. 
Jl-,  vol.  17.  no.  11,  Nov.  1920.  pp.  515-518.  4  figs.  Comparative  study  of  the 
various  method  of  interconnecting  generating  stations. 

ELECTRIC   RAILWAYS 

Buildings  and  Structures.  Report  of  the  Committee  on  Buildings  and  Structures. 
Am.  Elec.  Ry.  Eng.  Assn.,  report  no.  309.  Oct.  11-15,  1920.  17  pp.,  7  figs. 
Inspection  and  maintenance  of  buildings  and  structures;  lag  screws  vs.  bolts 
in  timber-decked  structures:  prepayment  and  postpayment  collection  of  fares 
at  terminals;  review  of  existing  standards  and  recommendations. 
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CuHRENT  Standardization.  Prohloms  of  the  Elef^tric  Railway,  G.  Wuthrich. 
Enpr..  vol  130.  no  3377.  Sept.  17.  1020.  pp.  281-283.  1  fig  It  is  argued  that 
extra  high-tension  low  poriodicity  single-phase  current  system  is  alone  capable 
of  lending  itself  to  immediate  and  simultaneous  standardization  for  both 
suburban  and  main  line  traction. 

Diesel-Electric  Motor  Cars.  Diesel-Electric  Motor  Oars  of  the  Swedish  Railways 
(Automotrices  pétrol/^o-électriques  à  moteur  Diesel  des  chemins  de  fer  suédoise. 
G^nie  Civil,  vol.  77.  no.  16,  Oct.  16,  1920,  pp.  305-309.  16  figs.  Used  in  local 
railways. 

Equipment.  Report  of  the  Committee  on  Equipment.  Am.  Elcc.  Ry.  Eng.  Assn., 
report  no.  311,  Oct  11-15.  1920,  39  pp.,  33  figs.  Standards  for  brakeshoes, 
brakeshoe  heads,  and  brakeshoe  keys;  feasibility  of  adopting  standard  cars. 

Power   Distribution.     Report   of   the   Committee   on    Power   Distribution.     Am. 
Elec.  Ry  Eng.  Assn.,  report  no.  304.  Oct.  11-15,  1920.  100  pp.,  7  figs      Specifica- 
tions for  overhead  line  material,   electric  light,   power  supply,   trolley  lines 
crossing  steam  and  electric  railroads,  standard  thread  for  pins  and  insulators,  etc 

Power  Generation.  Report  of  the  Committee  on  Power  Generation.  Am.  Elec. 
Ry.  Eng.  Assn..  report  no  30S,  Oct.  11-15,  1920.  60  pp.,  5  figs.  Recommended 
form  of  power  contract  for  purchase  of  power;  comparative  cost  of  steam 
production  for  utilization  in  electric  power  plans  from  using  coal,  oil,  gas  or 
other  special  fuels;  tabulation  of  costs  of  power  generated  by  member  companies. 

Speed-Time  Curves.  Note  on  the  Drawing  of  the  Speed-Time  Curves  of  Electric 
Trains.  J.  Musyck.  Bui.  Int.  Ry.  Assn.,  vol.  2,  no.  9.  Sept.  1920.  pp.  581-590, 
7  figs.     Graphical  method. 

Trollet  Contact  Voltage.  What  Happens  at  the  Trolley  Contact?  D.  D. 
Ewing.  Elec.  Ry.  Jl,  vol.  56.  no  17.0ct  23.1920.  pp.  Sr.3-8C5.  figs  Results 
of  tests  under  various  operating  conditions.  Contact  voltage  graphs  for  various 
types  of  wheels  are  shown.  Average  power  loss  with  5-in.  wheel  was  nearly 
H  kw. 

ELECTRIC   RAILWAYS,   TRACK 

Circuiting.  Alternating-Current  Track  Circuiting,  L.  H.  Peter.  Jl.  Instn.  Elec. 
Engrs.,  vol.  58,  no.  292.  June  1920,  pp.  491-506,  30  figs.  Distinction  is  made 
between  "in  phase"  and  "quadrature"  relays,  vector  diagrams  are  given  of 
track  circuit  without  impedance  bonds  and  phase  displacement  is  obtained 
with  two  types  of  relays.  \'eetor  diagrams  of  track  circuit  with  non-resonated 
and  with  resonated  impedance  bonds  are  also  constructed.  Method  of  varying 
the  relay  track-winding  power  factor  is  given  and  effect  on  vector  diagram 
discussed. 

Insulated  Tools.  Insulated  Tools  for  Use  on  the  Permanent  Way  of  Electrified 
Railways.  Ry.  Gaz.,  vol,  33,  no.  17.  Oct.  22.  1920.  pp.  541.  2  figs.  Newly 
designed  insulated  tools,  patented  and  manufactured  by  British  Power  Railway 
Signalling  Co. 

Track  Welding.     See  Electric  Welding,  Rails. 

Trackwork  Specifications.  Report  of  the  Committee  on  Way  Matters.  Am. 
Elec.  Ry  Eng.  Assn..  report  no  310  Oct.  11-15,  1920.  95  pp..  13  figs.  Recom- 
mended specifications  for  track  spirals;  standard  sections  for  curved-head  rails: 
revi<;ion  of  specifications  for  plain  bolted  special  trackwork;  specifications  for 
wood-block  painng;  compilation  of  data  on  safe  Hmtts  of  wear  in  rails  and 
special  trackwork  on  life  of  track  construction  of  various  tj-pes. 


ELECTRIC  WELDING.  RESISTANCE 

Modern   Welding  and  Cutting- 


-XXXI,  Ethan  Viall. 
39  figs.     Spot-welding 


ELECTRIC  TRANSMISSION   LINES 

Characteristics.  Electrical  Characteristics  of  Transmission  Circuits- 
Wm.  Nesbit.  Elec.  Jl.,  vol.  17,  no.  11.  Nov.  1920,  pp.  527-532.  3  figs, 
parative  study  of  characteristics  of  varioiis  types. 


-XIII. 

Com- 


HiGH-VoLTAGE.  Notcs  on  the  Electrical  Calculations  of  Long-Distance  High- 
Voltage  Transmission  Lines.  A.  McKinstry.  Jl.  Instn.  Elec.  Engrs.  (Supp.), 
vol.  57.  part  2.  Oct.  1920.  pp.  92-117,  8  figs.  Fundamental  formulse  for  trans- 
mission  lines   without   branches.     Study   of   constant   voltage   transmission. 

Lightning  Protection.     «See  Lightning  Arresters. 

LoNG-DiSTANCE.  Calculation,  Diagrams  and  Regulation  of  Long  Distance  Electric 
Transmission  Lines  'Clanuls.  diagrammes  et  régulation  des  lignes  de  transport 
d'énergie  à  longue  distance^  L.  Theilemans.  Revue  générale  de  l'Electricité, 
vol  8.  nos,  13,  14  and  15.  Sept.  25  and  Oct.  2  and  9.  1920.  pp.  403-416,  4.35-443 
and  475-482.  39  figs.  Methods  employed  by  writer  in  his  practice  as  engineer 
of  French  Thomson-Houston  Co.     (To  be  continued.) 

Switching  and  Protection.  Switching  and  Pretection  of  Transmission  Circuits — 
III.  S.  Q.  Hayes.  Elec.  Jl.,  vol.  17.  no  11.  Nov.  1920.  pp.  521-526.  7  figs. 
Exemplifies  manner  of  proceeding  by  determining  switching  equipment  needed 
in  case  of  generating  station  containing  fifteen  25,000-kva.  vertical-shaft 
waterwheel  generators. 

Size  of  Wire.  Determining  Size  of  Wire  and  the  Length  of  Span,  D.  F.  Parrott. 
Elec.  World,  vol.  76.  no.  19,  Nov.  6,  1920,  p.  928.  No.  6  wire  and  250-ft. 
span  are  said  to  be  found  economical  for  most  cases  where  voltage  lies  between 
33,000  and  66.000. 

ELECTRIC  WELDING 

Methods.  Electric  Welding,  Fred  H.  Williams,  Jl.  Eng.  Inst,  Canada,  vol.  3, 
no  11.  Nov.  1920,  pp.  514-522.  12  figs.  History  and  survey  of  electric  welding 
methods.     Account  of  research  work  by  writer. 

ELECTRIC  WELDING.   ARC 

Effect  on  Eve.  Effect  of  Ultra-Violet  Rays  on  the  Eye,  C  R.  Kindall.  Reports 
of  Investigations,  Bur.  of  Mines.  Dept.  of  Interior,  serial  no.  2173,  Oct.  1920, 
2  pp.     Records  of  effect  on  eye  of  electric  arc  welding. 


Spot-Welding  Machines. 

Am.  Mach.,  vol.  53,  no.  18,  Oct.  28.  1920,  pp.  807-82 
machines. 

ELECTRICAL  SYMBOLS 

International  Standards.  Electrical  Symbols  Proposed  for  International  Adop- 
tion. Elec.  World,  vol.  76.  no.  20.  Nov.  13,  1920.  pp.  971-972.  Complete 
Bet  adopted  by  Advisory  Committee  for  consideration  of  next  plenary  meeting 
of  international  electrotechnical  commission. 

EMPLOYMENT   MANAGEMENT 

Bibliography.  A  Guide  and  Bibliography  for  Labor  Managers,  Leverett  S.  Lyon 
and  Mav  R.  Freedman.  Indus.  Management,  vol.  00.  no.  5.  Nov.  1920, 
pp.  383-385. 

Interviewing  Workers.  The  Art  of  Interviewing  Workers.  J.  D.  Hackett.  Indus 
Management,  vol.  60.  no  5.  Nov.  1920.  pp.  338-340.  Qualifications  necessary 
in  an  interviewer,  and  essential  steps  in  interviewing. 

Vocational  Classification  or  Employees.  Making  it  Easy  to  Find  the  Right 
Technical  Men,  I.  W.  Litchfield.  Factory,  vol-  25,  no.  8,  Oct.  15,  1920. 
pp.  1232-1234.  2  figs.  Suggests  methods  of  classifying  employees  by  industry 
and  by  function. 

EMPLOYEES'   REPRESENTATION 

Shop  Committees.  The  Operation  of  the  Whitley  Councils.  Metal  Industry 
(N.Y.).  vol.  18.  no.  10,  Oct.  1920,  p.  470.  History,  development  and  present 
state  of  England's  experiment  in  co-operation  between  employer  and  employee. 
(Concluded.) 

Workmen's  Representation  in  a  Tool  Manufacturing  Plant.  Machy, 
(Lond.1,  vol.  17,  no.  422.  Oct.  28,  1920,  pp.  111-115,  1  fig.  Shop  committee 
plan  of  Greenfield  Tap  &  Die  Corp.  which  operates  six  plants  in  U.  S. 

ENGINEERING   SOCIETIES 

The  Federated  American  Engineering  Societies.  The  Engineering  Educator's 
Opportunity  in  Engineering  Organization,  William  E.  Bullock.  Eng.  Educa- 
tion, Bui.  Soc.  Promotion  of  Eng.  Education,  vol.  11,  no.  2.  Oct,  1920.  pp.  72-75. 
Scheme  of  organization  of  engineering  profession  by  means  of  Federated 
American  Engineering  Societies  is  explained.  Plan  of  federation  contemplates 
formation  of  all-inclusive  local  societies  of  engineers  in  important  communities 
and  their  organization  into  federation  for  action  on  matters  deahng  with 
public  service. 

ENGINEERS 

Fees  and  Salaries.  Recommended  Snlaries  for  Manitoba  Engineers.  Contract 
Rec.,  vol.  34,  no.  44.  Nov.  3,  1920,  pp.  1046-1047.  Report  on  remuneration 
of  engineers  submitted  by  Salary  Committee  of  Manitoba  Branch  of  Engineer- 
ing Institute  of  Canada. 

Various  Schedules  of  Fees  for  Consulting  Engineers  Edmund  I.  Mitchell. 
News-Rec,  vol  85.  no.  20.  Nov  11.  1920.  pp  941-942.  Compiled  by  Edmund 
I.  Mitchell,  As'^istpnt  Secretary  of  Committee  on  Classification  and  Compensa- 
tion of  EngincfT.-.,  Engineering  Council.  New  York  City,  with  aid  of  Engineer- 
ing Societies'  Library. 

Registration.  Report  of  Committee  to  the  Minnesota  Joint  Engineering  Board- 
Recommended  Registration  Law.  Bui.  Affiliated  Eng.  Soc.  of  Minnesota, 
vol  5,  no.  10,  Oct.  1920.  pp.  18-26.  Suggested  text  of  act  to  regulate  practice 
of  architecture,  professional  engineering  and  land  surveying  in  Minnesota. 


EXCAVATION.  EARTH 


See  Shovels,  Rotary. 


EXCAVATORS 


Development  of.  Recent  Excavator  Practice,  F.  H,  Livens  and  W.  Barnes.  Jl. 
Instn.  Mech.  Enprs..  no.  fi.  Oct.  1920.  pp  609-630  and  (discussion)  pp.  631- 
637,  16  figs.  Survey  of  progress  in  development  of  tjTJes.  with  special  reference 
to  the  steam-navy. 

Dragline.  Storm  Sewer  Construction  with  a  Dragline  Excavator.  Excavating 
Engr.  vol  14,  no.  9.  Nov.  1920  pp.  295-296.  De8cri;>tion  of  exf'avation  of 
large  storm  sewer  in  Detroit  with  dragline  excavator.  Method  of  handling 
forms. 


FACTORY  MANAGEMENT 

àSee  Industrial  Management. 

FATIGUE 

Industrial.  The  Speed  of  Adaptation  of  Output  to  Altered  Hours  of  Work,  H.  M. 
Vernon.  Eng.  and  Indus.  Management,  vol  4.  no  15.  Oct.  7,  1920,  pp. 
450-451.  Data  on  evidence  obtained  at  British  munition  factories  during 
war.     (Abstract,)  Repoi't  of  British  Industrial  Fatigue  Research  Board. 

FILTRATION   PLANTS 

Operation-  FiHer  Undcdrain,  Sand-Bed  and  Washwater  Experience.  Eng. 
News-Rec.  vol.  85,  no.  20.  Nov  11,  1920.  pp.  934-939.  Symposium  on  cur- 
rent practice  and  operating  success  with  various  details  of  mechanical  or 
rapid  water  filtration  plants.     {To  be  continued.) 
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KIUi:   iKiATti 

DiUKi.-Ki.RrTHK-  va.  Htkam  Dioanl-Klpotrio  Pro|mliiion  Veriuii  Htoftm  for  Kirr- 
HonU,  Willtnin  H.  I':iuiti>n.  Motornhip,  vol.  A,  no  11.  Nov  102().  p.  007. 
Dioncl  ulontrir  in  found  itiorr  mlvmitiiici'ouJi. 

KÏ.OW   UF   KLUIDM 


I'litiCAh      AdiuJiltiljU  TlirraJ  Hiiup  (Juuce.     Euk.  \u\.  110,  iio,  2600,  Oct,  22,  1920, 
p   F>&1,  :i  fini».     fdiuitriirtMl  by  Coventry  Oauc«  ft  TtxA  Co.,  Lt<l..  EnglDccn, 


Covpntrjr. 


rii'K  Ijniv.  ICfFvot  of  FiliiiiK"  oh  Flow  of  KtuitU  Thruugh  Tiuo  Lino«,  E.  FoMtrr 
Monh.  KitR  .  vol.  12,  no  It.  N'nv.  1020.  pp.  OlU-iUH.  11  ifgi.  Cîrnphicnl  solu- 
tion of  HiitK'oi'k'H  forniiitii  f<ir  Mow  of  ntnui)  in  pipe  liopo.  Tnhlo  i^ivin^  of|ui- 
vulont  IriiKtlm  of  ntrinilnrd  pipe  to  iillow  for  viiriout  nrrcw  ItttinKN  in  rondiiita 
onrryiiiK  noii-vlNroun  litpiitU,  Htruni,  nir  or  Biif«. 

I  r-OW  OF  WATKU 

Uhain  Tilk».  Ni'w  iMirrnuIn  fur  Mow  of  Water  in  Drulti  Till-  Kug  iiixl  Contrnct- 
iiiK,  vol.  5-t,  no.  ITi,  Oct.  i;{,  IKJO,  pp  'AJ-l-'AlCt.  1  liit.  Ftirniuln  drrivod  from 
PxprriinfOtH  in  \vhi<-)i  K2I  nupuratu  tt^sln  weru  nindo.  From  Bullotin  H'A  of 
II.  S.  Urpt    of  Auriculturc. 

MANNiNn*8  FoKMULA.  ('hiirtj«  for  Solution  of  Manning's  Hydraulic  Formula, 
Elmo  O.  Hiirris.  Eng.  Ncws-Rec  .  vol.  85.  no.  18,  Oct.  28,  1020.  pp.  837-839, 
2fiK« 

TiiKoiiY  OK.  On  a  Theory  of  Fluid  Friction  imd  ItH  Application  to  Hydraulica,  E. 
Tarry.  EnRlish  Klcc.  Jl  .  vol  1.  no.  •!.  Oct.  1920.  pp.  lir.-Hll.  4  figs.  Cenpral- 
iaation  of  theory  nf  thiiii  friction  employed  in  iieronnulicM  to  flow  of  water  in 
pipc8  and  cinuiuits.  Tftblo  givinn  values  of  eoenicient  in  Ch^iy's  formuhi  for 
now  of  water  in  pipes  jind  conduite. 

FORGINC; 

KKfOKOiNo  .ViM'AKATi'rt.  The  Solution  of  Forging  Problems,  Eugene  Schneider. 
Eng.  &  Industrial  Maniigement.  vol.  4.  no.  17,  Oct.  21,  1920.  np.  520-525. 
2  figs.  Sclmeitier  apparatus  for  recording  times  and  pressures  employed  during 
forging  in  relation  to  the  stroke. 


Accidents  in. 


FOUNDRIES 
See  Accidents,  Foundries, 


Bras.*!.     Reclamation  of  Metal  from  Brass-Foundry  Refuse.  F.  L.  Wolf  and  G.  E. 
Alderson.     Mctnl  Industry  (\.Y.^.  vol.  18.  no.   10.  Oct.   1920,  pp    452-455. 
2  figs.     Records  of  coats  and  returns  obtained  in  reclaiming  plant  used  at 
Ohio  Brass  Co.     Paper  read  before  Inst,  of  Metals  Division. 
See  also  RaHivay  Shops.  Brass  Casdngs  for. 

U.  S.  AND  Canada.  Growth  Marks  Reconstruction  Era.  Foundry,  vol.  48,  no.  21, 
Nov  1.  1920.  pp.  S53-SÔS.  7  figs.  List  of  foundries  in  United  State  and  Canada 
in  1920  and  1918  by  States  and  Provinces. 

FUELS 
Coal  vs.  Oil.     See  Coal,  Oil  vs. 

Diesel-Engine.     Sec  Diesel  Engines.  Fuels. 

FURNACES.  BOILER 

Forced  Draft.  Draft  Regulation  in  Forced-Draft  Boiler  Furnaces  (Windregelung 
bei  Unterwindfeucrungenl.  H.  Pradel.  Zeit  fiir  Dampfkessel  u.  Maschinen- 
betrieb.  vol,  43,  no.  3H.  Sept.  3.  1920,  pp.  273-275.  5  figs.  Details  of  air- 
current  regulator  developed  by  German  Evaporator  Co.,  Ltd.,  by  means  of 
which  air  admitted  into  every  chamber  can  be  regulated. 


FURNACES,  ELECTRIC 

See  Electric  Furnaces. 

FURNACES.  HEAT-TREATING 

Insulation.  The  Function  of  Insulation  and  its  Application  to  Heat-Treating 
Furnaces.  E.  F.  Davis.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1.  no.  1, 
Oct.  1920.  pp.  33-42,  4  figs.     Formulae  and  graph  for  designing  insulation. 

FURNACES,  OPEN-HEARTII 

Efficiency.  Increased  Efficiency  in  the  Open-Hearth.  Philip  C.  Gunion  Blast- 
Furnace  &  Steel  Plant,  vol.  8,  no.  U.  Nov.  1920.  pp.  624-625.  and  p.  635.  3  figs. 
Efïect  roller  bearings  applied  to  rolling  stock  has  upon  reducing  transportation 
costs.     Comparative  tests  made  with  cars  of  plain  bearing  tj-pe. 

Port  Design.  Design  of  Ports  for  Open-Hearth  Furnaces,  Herbert  F.  Miller.  Jr. 
Blast- Furnace  &  Steel  Plant,  vol.  S,  no.  11.  Nov.  1920.  pp.  612-614,  3  figs. 
Circular  water  cooled  ports  used  by  Lackawanna  Steel  Co. 


GAGES 

Laboratort  Standards.  Sizes  of  the  N.  P  L.  End  Standards  in  English  Units. 
Eng.  vol.  110,  no.  2858.  Oct.  8,  1920,  p.  474.  Changes  which  have  been  made 
in  accepted  sizes  of  laboratory  end  standards  at  National  Physical  Laboratory. 
England. 

Lapping.     Set  Lapping. 

Precision.  Precision  Gages.  M.  E.  Kanek.  Am.  Mach.,  vol.  53,  no.  20,  Nov.  11, 
1920,  pp.  884-886.  Methods  of  accurate  measurement,  and  methods  of 
manufacturing  precision  gages. 

Precision  Measuring  and  Inspection  Devices — II,  R.  J.  Whibley.  Machy. 
(N.Y.).  vol.  27,  no.  3,  Nov.  1920.  i>p.  242-245,  6  figs.  Minimeter  and  gage 
comparator  used  by  National  Physical  Laboratory,  England,  for  inspecting 
precision  gage-blocks.  Devices  permit  readings  to  accuracy  of  one  millionth 
of  an  inch. 


(;AUMA(;K   DlHPfMAL 


1  MttitM  I'riin 
i  'itien.  ,Su 
pp     1.12-134 


nf*|Mirtiiliori  of  (iarbuctt  with  iJntm  on  darhnnr.  OUimimiI  in  VBrif>iiii 
inufl  A.  Grrelry  .Vluii.  ic  Oiunty  Kng  ,  vol  /ïO.  no.  4.  Oct.  IQ20. 
'"       't'nlilf*   nhowinit   irifothrKl   of  iCBrlmitft*fliflpfiwil   in   Mt  of    ÏMrgft 


(;as  maink 

Stkri.  vm.  (*amt  Ikon  Steel  VemuA  (^u^t-Iron  for  Goa  Mitifui,  H.  U.  P»rkin«an  ami 
Norton  II  HumphryH.  (.ivm  World,  vol.  73.  no.  J8f*l.  Ort.  in,  1020,  pp. 
21)0-300.     OpiniouH  of  repremintativc  cnsinficni. 

GAH  MANUFACTURE 

Rkoi'I.ationh  i.v  FitAM  k  .\'ew  Uegulutirtim  for  the  Quality  of  lllurnituitinK  Oaa, 
and  New  Metho<lH  uf  Manufacture  (.\ouvellen  rAxlen  fixant  lc«  quAlit/«  cziKeat 
du  gas  «lyTlitirage,  ei  iiouvoIIcm  mH\iin\tT»  de  fabrication),  P.  Lauriol.  G^ie 
Civil,  vol.  77.  no.  17.  Oct.  23.  1920.  pp.  32H-329.  HupprvrMion  of  t«U  of 
illuminating  power  and  permimiion  to  add  water  riu. 

GAS   MAfiKH 

Umks  in  M[ni:h.  Danger  in  l'hing  Army  Go»  MoHk»  in  Mine»,  Gcorce  S.  Rice. 
Reports  of  investigations.  Bur.  of  Mini»,  Dcpt.  of  Interior,  norial  no.  217.% 
Oct.  1020.  2  pp.     Iniitancc»  of  failure  of  army  ga«  irin^k. 

GAS  PRODUCERS 

GERMAN'.  Modern  Development  of  Fuel  Cia^ification,  Hulwrt  Hermanns.  Blaet- 
Furnace  A  Steel  Plant,  vol.  8.  no.  11.  Nov.  1920.  pp.  r>17-*i24.  13  figs.  Develop- 
ment of  modern  gas  producers  in  Germany.  Op«*ration  of  producer  and  pro- 
cesses by  wliich  complete  utilization  of  all  constituents  arc  obtained. 

GAS  WORKS 

Motive  Powkr.  Notes  on  Operating  a  Ry-Product  Producer  Gas  Plant  for  Power 
and  Heating.  W.  H.  Patchell.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  292,  June 
1920.  pp.  417-430  and  (discussion)  pp.  4.37-463.  4  figs.  Entenuion  of  ga« 
works  of  Hoffmann  Manufacturing  Co.,  Ltd.,  England. 

W.vsTE  Disposal.  Disposal  of  Waste  from  Gas  Plants.  Am.  Gas  En«.  Jl„  vol.  113. 
no.  19.  Nov.  (i,  1920.  pp.  36.'J-366.  Report  of  American  Gaa  Association  1920 
Committee. 

G.ASOLINE 

Carburation'  of.  The  Carburation  of  Gasoline.  O.  C.  Berry  and  C.  S.  Kegerreis. 
Purdue  University.  Publications  of  Eng.  Depts  .  vol.  4.  no.  1.  April  1920. 
223  pp..  103  figs.  R?.^ults  of  tests  carried  out  to  determine  richness  of  fuel 
to  air  mixture  required  by  engine  under  different  running  conditions*  in  order 
that  it  may  develop  either  maximum  power  or  maximum  efficiency. 

Cracking  Manttfacttrin'g  Practice.  Gasoline  Cracking  Processes.  Fred  W. 
Padgett.  Chem.  &  Metallurgical  Eng..  vol.  23.  no.  19.  Nov.  10.  1920.  pp. 
908-913.  Description  of  commercial  methods  for  production  of  gasoUne  by 
pyrolytic  distillation  of  hea\->-  hydrocarbons,  including  Burton,  Greenstreet, 
Hall.  Rittman.  Aluminum  Chloride.  Dubbs.  Jenkins,  and  Bacon  processes. 
List  of  inventors,  patent  numbers  and  dates. 

GASOLINE  ENGINES 

Horsepower  Diagram.  Diagram  to  Determine  Horsepower  of  GasoUne  Engines, 
C.  E.  Lounsberg.  Eng.  News-Rec,  vol.  85.  no.  19.  Nov.  4,  1920,  pp.  892-893, 
1  fig.  It  is  held  that  Swedish  formula  is  best  for  purpose. 

GEARS 

Automobile.  Fixtures  for  Testing  Automobile  Gears.  Machy.  (N.Y.).  vol.  27, 
no.  3,  Nov.  1920.  pp.  270-273.  8  figs.     Methods  used  at  various  plants. 

Teeth  in  Cont.\ct.  Derivation  of  a  Formula  to  Determine  Number  of  Teeth  in 
Contact  of  Two  Meshing  Gears.  A.  B.  Cox.  Am.  Mach.,  vol.  53,  no.  20, 
Nov.  11.  1920.  pp.  S99-902.  10  figs.  Formula  is  derived  and  graphic  repre- 
sentation of  results  of  application  of  this  formula  are  shown. 

GIRDERS 

Design'-  The  Stresses  in  Portals  and  Similar  Structures.  Talbot  C.  Broom.  Engr.. 
vol.  130.  nos.  33S1  and  .3382.  Oct.  15  and  22.  1920,  pp.  368-369.  5  figs.,  and 
393-394,  5  figs.     Suggests  simplification  in  design  of  continuous  girders. 

GL.\SS 

Expansion  at  High  Temperatures.  The  Expansion  of  Glass  at  High  Temperatures, 
W.  B.  Pietenpol.  Chem.  &  Metallurgical  Eng.,  vol.  23.  no.  IS.  Nov.  3,  1920. 
pp.  876-877,  1  fig.  Thermal  expansion  curves  of  unannealed  light  barium 
crown   glass. 

GOLD  METALLURGY 

Recovery  from  Black  Sand  Tailings.  Recovery  of  Gold  from  Black  Sand 
Tailings.  John  Gross.  Reports  of  Investigations.  Bur.  of  Mines.  Dept.  of 
Interior,  serial  no.  2170.  Oct.  1920,  2  pp.  Tests  conducted  at  Alaska  station 
of  Bur.  of  Mines. 

GOLD  MINING 

Southern  U.S.  Gold  Mining  in  the  Southern  States,  H.  A.  Megraw.  Eng.  & 
Min.  Jl..  vol.  no.  no.  20  Nov.  13.  1920.  pp.  938-940,  1  fig.  Recent  develop- 
ment of  mines  in  that  section  hindered  by  absence  of  mining  code,  lack  of 
mining  experience,  and  failure  to  recognize  hmitations. 
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GRINDING 

Automobile  Parts.  Cadillac  Grinding  Practice.  Machy.  (Lond.),  vol.  17,  no. 
420,  Oct.  14.  1920,  pp.  33-37.  9  figs.  Methods  employed  in  grinding  depart- 
ment of  plant  building  Cadillac  cars. 

GRINDING   MACHINES 

High-Speed.  Grinding«t  Speed  of  100,000  Revolutions  per  Minute.  Can.  Machy., 
vol.  24,  no.  16,  Oct.  14,  1920,  p.  305.  Editorial  comment  on  machine  produced 
by  British  manufacturer  which  is  said  to  be  capable  of  running  safely  at  100,000 
r.p.m. 


H 


HARMONICS 

Analysis.  A  Practical  Method  of  Harmonic  Analysis,  Philip  Kemp.  Jl.  Instn. 
Elec.  Engrs.  (Supplement),  vol.  57.  part  2,  Oct.  1920,  pp.  85-91.  Schedule 
for  routine  work  in  analysis  of  periodic  wave  forms. 

HEATING  AND  VENTILATION 

PsTCBROMETRic  Chart.  Pliychrometric  Chart,  E.  V.  Hill.  Heating  and  Vent. 
Mag.,  vol.  17.  no.  10,  Oct.  1920,  pp.  50-51,  1  fig.  Issued  by  Chicago  Depart- 
ment of  Health. 

Schools.  New  Heating  and  Ventilating  System  Adopted  for  Chicago  Schools — I. 
Domestic  Eng..  vol.  93,  nos.  6  and  7,  Nov.  6  and  13,  1920,  pp.  251-253.  3  figs., 
and  300-302,  14  figs.  Plan  recently  evolved  by  chief  engineer  of  Chicago 
Board  of  Education. 

HEAVY-OIL  ENGINES 

Reciprocating  Parts  for.  Reciprocating  Engine  Crossliead  Design  Applied  to 
Heavy-Oil  Engines.  W.  D.  Forbes.  Marine  Eng.,  vol.  25.  no.  11,  Nov.  1920. 
pp.  924-925.     Service  requirements. 

HOSE 

Steam.  Steam  Hose  Construction,  John  M.  Bierer.  Indîa-Rubber  Jl.,  vol.  60,  no. 
15,  Oct.  9,  1920,  pp.  9-10.  Results  obtained  from  tests  by  B.  F.  Goodrich  Co. 
Hose  constructecl  according  to  different  processes  were  compared. 

HOUSES 

Electrical  Equipment.  The  Electrical  Equipment  of  Artisan  Dwellings,  Leonard 
Milne.  Jl.  Instn.  Elec.  Engrs.,  vol.  58,  no.  292,  June  1920,  pp  464-467  and 
(discussion),  pp.  476-490.  Cost  figures  for  electrical  equipment  supply  to 
houses  erected  under  British  Government  Housing  scheme. 

HOUSES.  CONCRETE 

Construction.  Concrete  Cottage  Building.  Concrete  and  Constructional  Eng., 
vol.  15,  no.  10,  Oct.  1920.  pp.  668-673,  7  figs.  Patent  system  of  construction 
approved  by  British  Ministry  of  Health. 

HOUSING 

France.  Low-Priced  Houses  (La  construction  d'habitations  à  bon  marché),  Paul 
Razous.  Génie  Civil,  vol.  77,  no.  16,  Oct.  16.  1920.  pp.  309-313.  Housing 
projects  for  Paris  and  suburbs. 

HUMIDITY 

See  Heating  and  Ventilation,  Humidity  Regulator;  Psychrometric  Chart. 
HYDROELECTRIC  PLANTS 

New  Brunswick,  Canada.  Hydro-Electric  Power  Development  in  New  Brunswick, 
C.  O.  Foss.  Jl.  Eng.  Inst.  Canada,  vol.  3,  no.  11,  Nov.  1920,  pp.  522-525. 
Outlines  work  at  Musquash  River  and  Shogomac  developments. 

Niagara  Falls  Power  Development.  Clearing  House  for  Five  Stations,  J  Allen 
Johnson.  Elec.  World,  vol.  76.  no.  20,  Nov.  13,  1920,  pp.  961-965,  12  figs. 
Semi-outdoor  substation  of  Niagara  Falls  Power  Co.  Combined  output  of 
installations  is  rated  at  400.000  hp. 

Nobwat.  Vamma  Hydro-Electric  Plant.  Engr..  vol.  130,  no.  3379,  Oct.  1,  1920, 
pp.  324-326,  3  figs.  Plant,  when  completed,  will  develop  200.000  hp.  on  head 
of  from  80  ft.  to  85  ft. 


Tests.  Ignition  from  the  Engineman's  Viewpoint.  George  E.  A.  Hallett.  Jl.  Soc. 
Automotive  Engrs..  vol.  7,  no.  5,  Nov.  1920.  pp  475-479,  7  figs.  Teat  results 
of  single  and  double  ignition  systems  on  Liberty  engine. 

INDUSTRIAL  MANAGEMENT 

Inspection.  Inspection:  The  Control  of  Quality — III,  George  S.  Radford.  Indus. 
Management,  vol.  60.  no.  5,  Nov,  1920.  pp.  331-335.  Comparative  study 
of  various  methods  of  inspection,  such  as  centralized  inspection,  floor  inspection, 
inspection  of  work  in  process,  sampling,  double  inspection,  pilot  part  tests,  et*'. 

Opinions  op  Workers.  What  the  Workers  Think  About  Management — I,  Albert 
Fry.  Indus.  Management,  vol.  60,  no.  5,  Nov.  1920,  pp.  322-327  Views  of 
labor  turnover,  rate  setting  and  managing  men  by  ironworkers,  carpenters, 
inspectors,  blacksmiths,  machinists,  patternmakers  and  others. 

Payroll  Graph.  Graphic  Planning  of  Payroll  Procedure,  W.  C.  Bober.  Indus. 
Management,  vol.  60.  no.  5.  Nov.  1920.  pp.  336-337,  1  fig.  Chart  based  on 
labor  routine  of  Mechanical  Rubber  Co  ,  Cleveland. 

Planning  Department.  New  Department  in  Detroit  Plant,  Don  F.  Kennedy. 
Iron  Age.  vol.  106.  no.  19.  Nov.  4,  1920.  pp.  1177-1179.  Duties  of  factory 
planning  engineer  at  Timken-Detroit  Axle  Co.'s  Detroit  plant- 
Planning  Department  Systems,  John  H.  Van  Deventer.  Indus.  Manage- 
ment, vol.  60  no.  5,  Nov.  1920,  pp.  373-376,  4  figs.  How  to  visualize  methods 
by  mapping  routine. 


a    Factory    Diplomat    Aids    Production.     Factory, 
1920,  pp.   1398-1400.   I  fig.     Production  methods  of 


Production  Ststems.  How 
vol.  25,  no.  9,  Nov.  1, 
foundry  in  Illinois. 

Modern  Production  Methods,  W.  R.  Basset,  Am.  Mach.,  vol.  53,  nos. 
18  and  20,  Oct.  28  and  Nov.  11,  1920.  pp.  798-802,  3  figs.,  and  8S9-891.  2  figs. 
Fundamental  definitions  and  explanations  of  cost  subdivision.  Nov.  1 1  : 
Method  of  allotting  fixed  charges  to  every  department. 

Routing  Materials.  Routing  Considered  as  a  Function  of  Up-to-Date  Manage- 
ment— II,  H.  K  Hathaway.  Indus  Management,  vol  60.  no.  5,  Nov.  1920, 
pp.  353-361,  10  figs.     How  to  proceed  when  product  consists  of  several  parts. 

Shipyard?.  Scientific  Management  in  a  Large  French  Shipyard — I,  M.  Lavallée. 
Eng.  &  Industrial  Management,  vol.  4,  nos.  17  and  18,  Oct.  21  and  28,  1920. 
pp.  515-519.  1  fig.,  and  547-553,  7  figs.  Results  obtained  in  1914  at  Penhoet 
Shipyard  at  St.  Nazaire,  France.  From  Bulletin  de  la  Société  d'Encouragement 
pour  l'Industrie  Nationale. 

INDUSTRIAL  RELATIONS 

Employee?'  Magazines.  Making  the  Plant  Paper  Pay,  Edwin  A.  Hunger.  Indu.'-.. 
Management,  vol.  60.  no.  6,  Nov.  1920,  pp.  341-344.  Suggestions  to  editors 
of  employees*  magazines. 

Employers'  Control.  Italy's  Soviet  Shows  Weakness,  Francis  Miltoun.  Iron 
Trade  Rev.,  vol.  67,  no.  19,  Nov.  4.  1920.  pp.  1271-1272.  Collapse  of  short- 
lived uprising  of  workers  in  steel  plants  and  factories  is  pointed  out  as  illustrat- 
ing interdependence  of  capitsd  and  labor. 

Open  Shop  Movement  in  U.  S.  Cleveland  in  Open-Shop  Ranks.  Iron  Trade  Rev., 
vol.  67.  no.  19,  Nov.  4  1920,  pp.  1264-1265.  It  is  reported  American  plan 
Association  has  been  organized,  with  fully  70  per  rent  of  emoloyers  co-operating. 
Employees  Uphold  the  Open  Shop.  A.  J.  Hain.  Iron  Trade  Rev.,  vol.  67, 
no.  16,  Oct.  14,  1920,  pp.  1071-1076,  7  figs.  How  International  Association 
of  Machinists  failed  to  obtain  general  advance  of  25  per  cent  in  wages  for  which 
it  fought  for  a  year  at  Cincinnati  machine  tool  plants. 

Public  Sponsors  Open-Shop  Associations.  Iron  Trade  Rev.,  vol.  67,  no 
20.  Nov.  11.  1920.  pp.  1339-1345  and  pp.  1348-1350,  5  figs.  It  is  reported 
tliat  American  Federation  is  to  be  established  soon.  Purpose  of  federation 
will  be  to  secure  and  establish  open-shop  principle  in  industrial  relations. 

Open  Shops,  Arguments  in  Favor  of.  The  Human  Factor  in  Industry,  Alexander 
Ramsay.  Jl.  Inst.  Mech.  Engrs.,  no.  6,  Oct.  1920.  pp.  709-715  and  (discussion) 
pp.  716-729.     Urges  employers  to  cultivate  more  open  shop  policy. 

Settlement  of  Disputes.  The  Settlement  of  Labor  Disputes.  Henry  J.  Allen. 
Elec.  Ry.  Jl.,  vol.  56,  no  16,  Oct.  16,  1920.  pp.  751-753,  Experience  in  Kansas 
cited  to  illustrate  fundamental  relations  of  workers  and  public  welfare. 

Unionized  Shops.  An  Example  of  Putting  Friendliness  into  a  Unionized  Shop, 
Harry  Tipper.  Automotive  Industries,  vol.  43.  no.  18,  Oct.  28,  1920.  pp. 
882-883.  Writer  quotes  from  English  employer  to  show  that  open  shop  is  not 
necessary  to  arrive  at  complete  accord  between  workers  and  management 

Whitley  Shop  Councils.     See  Employees*  Representation,  Shop  Committees. 


IGNITION 

Alsop  Device.  Test  of  the  Alsop  All-Spark  Ignition  Device.  Air  Service  Informa- 
tion Circular,  vol.  1,  no.  18,  Sept.  15,  1920,  4  pp.,  1  fig.  Device  is  subsidiary 
spark  gap  which  is  inserted  in  high-tension  circuit  of  ignition  system. 

Sparking  Performance  of  System.  The  Effect  of  Shunted  Resistance,  or  Plug 
Leakage,  on  the  Sparking  Performance  of  an  Electrical  Ignition  System, 
G.  E.  Bairsto.  Jl.  Instn.  Elec.  Engrs,  vol.  58,  no.  292,  June  1920.  pp.  507- 
522,  22  figs.  Tests  made  at  Royal  Aircraft  Establishment,  Farnborough. 
England,  during  1917  to  191S,  to  determine  effect  of  shunted  resistance  on 
spark  voltage  of  most  of  leading  types  of  electrical  ignition  systems  in  use. 
It  was  found  that  the  quicker  the  rate  of  rise  of  secondary  potential  the  less 
is  fall  of  voltage  with  leakage.  Following  order  of  merit  of  various  tj-pes 
was  established:  (1)  rotating  armature  type.i  mth  movable  pole-shoes,  (2) 
ordinary  rotating-armature  types,  (3)  sleeve  inductor  types.  (4)  polar  inductor 
types;  and  (5)  battery  nnd  coil  systems. 


INDUSTRIAL  TRUCKS 

Steel  Industry.  Trucks  Win  Place  in  Steel  TraflBc  as  Railroads  Fail,  Myers  L. 
Feiser.  Iron  Trade  Rev.,  vol.  67,  no  17.  Oct.  21,  1920.  pp.  1127-1129,  5  figs. 
Steel  carried  in  motor  trucks  from  mill  to  consumer  or  to  car  for  shipment  to 
consumer  is  estimated  at  more  than  100.000  tons  monthly. 

INDUSTRY 

Australia.  The  Industrial  Development  of  Australia.  Ernest  L.  Little.  Am. 
Mach.,  vol  53,  no.  19,  Nov.  4,  1929,  pp.  842-843.  Statistics  showing  progress 
within  last  ten  years. 

Mexico.  Mexico's  Industrial  Progress  Since  Diaz,  John  E.  Kelly.  Eng.  &  Min.  Jl., 
vol.  110,  no.  20,  Nov.  13,  1920.  pp  941-943.  Nearly  all  raiboad  construction 
now  under  way  planned  under  Cararuza.  Oil  exports  tripled  in  seven  years. 
Metal   output   during  revolutionary  period  indicative   of  mining  activities. 
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IN6ULAT0RH 

E)unui*KAN  l^RAc-TicH.  FnfilurMi  of  ICuropran  liMulntor  Tmling  rmrttro.  B  Boh*pirft. 
Klur.  Uin-  ,  (C'liirttan),  vil  77.  no.  10.  Nov,  i\.  I\f2ii.  p|>  7?l-72-l,  8  fis».  Two- 
pnrt  iiiHiilHtorii  of  pin  lypf  nro  unrtl  ft>r  norvin*  Im*Iow  7(}.(K)(t  voltn.  Tmtii  nrn 
nmtlc  of  rlcrtriritl  iiMtl  MiiM'liuhirul  proprrlirn  of  indiviilual  purta  «nd  cnnipltit*' 
ANtoiiiltlrO  iiniln  'rrntiitu  ))ru<-ti('o  na  rurrird  uii  in  Sclioniljurg  Workit  nl 
Mnruiirrtlirnliuttn.  llDrniiiny. 

Jliau-VoLTAOK  Surfitoo  (VorptiHo  nnd  UiKh-Volta|e  Iniulatlon,  T.  Nwhi. 
Jj.  Am.  Iimt  K!r<v  Kniir»  ,  vol  ;U».  no  II.  Nov  lOm  pp.  1»IU-0W».  32  flip* 
Kx^icriinrntn  niiuli*  in  Kirt'triciil  l'!iiKin<>i>riiiti  l.nlMirnlory  in  Tokyo  Imprriol 
tlnivrrrtily  luitl  tn  Mijiti-WtUikKf  Kjihoriitory  nf  Lrliuul  Stiuifonl  Junior  I'nivrr- 
sity.  It  lit  ronrluihMJtliut  nmin  ruuttu  of  i<rrulic  Hurfiicc  rr«-i'pago  in  ncrumula* 
lion  nf  fruo  t'hnrso  ou  Burfaru  of  diflccUic  uf  whtrh  liusliingn  iiuulaioni.  etc., 
nrc  nniilo. 

TsSTlNa  Toatins  Innulntorn  in  Tnctory  nnd  Field.  I><<alir  N.  Crichton.  Elec.  JI., 
vol.  17.  no.  11,  Nov.  1020,  pp.  50(V-..(}0.  10  &S8.  Mcthoda  of  Wostinahousc 
Eloo.  à  Mfg  Co. 

INTERCHANGEABLE  MANUFACTURE 

SsuGCTivB  AHHEunLT  VH.  Manuf'icturing  for  Solectivo  AsAcmbly.  Enrlo  Bucking* 
hum.  Muchy.  (Lond.l.  vol-  17.  no  421.  Oct.  21.  1920.  pp.  82-83,  2  figa. 
Conipftrinon  of  intcrchiingeal-Ic  iind  wlectivc  asn>mbly  manuturturing  methods. 
Dimonttiona  nnd  tolcrnncca  on  drawinga  for  manufacturing  on  nolcctiveaascmbly 
basis. 

IRON    CASTINGS 

Clbanino  with  Sand  Blast.  The  Sand  Blast  in  the  Foundry.  O.  Bcrtoya.  Metal 
Industry  (Lond.).  vol.  17.  no.  17.  Oct.  22.  1920.  np.  321-323.  9  figa.  Com- 
parative tests  of  time  required  to  clean  cAstines  by  Imnd  and  by  nana  blaatinji. 

Standardization  of.  Standardizing  of  Gniy  Iron  Snmplofl.  Edward  J.  Fowler. 
Foundry,  vol  48.  no.  21.  Nov.  1.  1020.  np.  870-S77.  It  is  said  that  lack  of 
recognized  standards  which  specify  method  of  taking  samples  of  gray  iron 
castings  for  test  purposes  greatly  impairs  work  of  laboratory. 

IRON    METALLURGY 

Direct  Process.  A  Direct  Process  for  Making  Iron  and  Steel  from  Ore.  James  W. 
Moffat.  Iron  and  Steel  of  Can.,  vol.  3,  no.  9.  Oct.  1920.  pp  271-274.  3  figs. 
Process  patented  by  WTÏtcr  in  which  reduction  is  accomplishe<l  in  separate 
mechanism  and  meltinc  down  of  metal  and  its  subsequent  refining  take  place 
in  electric  furnace.  Blast-furnace  is  eliminated  and  metal  reduced  from  ores 
of  all  types.     Process  is  said  to  be  applicable  to  certain  non-ferrous  metals. 

IRON  ORE 

Canadian.  Iron  Ores  of  Commerce  with  Special  Reference  to  Canadian  Deposits, 
Samuel  Groves.  Iron  and  Steel  of  Can.,  vol.  3.  no.  9,  Oct.  1920,  pp.  267-270, 
1  fig.  Classification  of  commercial  iron  ores.  (To  be  continued.)  Report 
of  Ontario  Bureau  of  Mines. 

IRRIGATION 

Canada.  The  Legal  Phases  of  Irrigation  Development  in  Alberta.  H.  B.  Muckleston. 
Jl.  Eng.  Inst.  Canada,  vol.  3.  no.  11,  Nov.  1920,  pp.  510-514.  History  of 
irrigation  law  in  general,  developments  in  Alberta,  and  procedure  under  present 
laws. 

Washington  State.  Unprecedented  Design  Involved  in  Irrigation  Project.  Eng. 
News-Rec,  vol.  85,  no.  20,  Nov.  11,  1920.  pp.  944-946,  2  figs.  To  bring  water 
130  miles  to  1,753.000-acre  Columbia  basin  in  Washington.  Viaduct,  siphons 
and  tunnels  of  unusual  size. 


LABOR 

International  Action  Affecting.  Historical  Survey  of  International  Action 
Affecting  Labor.  U.  S.  Dept.  of  Labor.  Bur.  of  Labor  Statistics,  no.  268.  Aug. 
1920.  294  pp.  Includes  brief  account  of  international  political  labor  movement 
as  seen  in  early  International  and  its  later  organization  as  International 
Socialist  Bureau.  Describer  brieflv  international  trade-union  movement, 
international  organizations  of  "social  reformers."  interested  in  labor  problems, 
considering  particularly  International  Association  for  Labor  Legislation. 
and  recounts  efforts  of  Governmental  conferences  to  arrive  at  agreements 
as  respects  control  of  labor  conditions  within  therir  respective  jurisdictions. 
Analysis  is  made  of  treaties  and  conventions  entered  into  by  various  Govern- 
ments.    Survey  covers  international  work  up  to  1914. 

LAPPING 

Modern  Practice.  Modern  Lapping  Practice.  Edward  K.  Hammond.  Machy. 
(N.Y.).  vol.  27,  no.  3,_Nov.  1920,  pp.  209-217.  19  figs.  Re^-iew  of  develop- 
ments in  lapping  practice  including  abrasives  used  and  lap-charging  methods, 
lapping  thread  gages,  snap  gages,  measuring  wires,  flat  surfaces,  ring  gages, 
die-casting  dies,  T-slots,  etc. 

LATHES 

Turret.  Tooling  Acme  Turret  Lathes.  Machy.  (Lond.),  vol.  17,  no.  419,  Oct.  7, 
1020.  pp.  1-3,  1 2  figs.  Tooling  equipment  for  performing  turret-ial  he  operations 
on  friction  pullej-s,  aluminum  pistons,  gear  blanks  and  other  machine  parts. 

Turret  Lathe  Design  and  Construction.  Mach'  (Lond.).  vol.  17.  no.  420. 
Oct.  14.  1920,  pp.  41-44.  5  figs.  Based  on  examination  of  four  American 
and  one  English  machines. 

LIGNITE 

Briquettinq.  The  Briquetting  of  Lignites,  R.  A.  Ross.  Dominion  of  Canada, 
report  no.  1,  1918,  29  pp.    Procedure  and  equipment  are  recommended. 


LIGHTING 

DiiiuouKAPllY.  Illumination  Bibliography  Trana.  Illumioating  Ent  Hoe,  vol.  18. 
no.  7;  Oct.  0,  1020,  pp.  3H.V3UI  PrrpftrM  by  Committ««  on  aduxmtioD  o( 
Illuminating  Eng.  Boo.  It  covers  books  published  in  r«c«nt  yemn  up  to 
Juno  1020. 


DKVKioi'Mr.vn»       Rinnirt  of  the  <' 
Kti«    Sor  .   vol.    Ifi.   no.   7, 
rr««nt  di-vcloprnt-ntH  in  ga^ 


Tf-m.     Trans.  Itluminsting  Eng. 
■I2A-IU3.     Eitennve  survey  of 


iNDUSTitiAU     InduAtriul  Lighting,  Ward  Harrison  snd  11.  H.  Magdsick.     Bui,  Eng. 
Dept.  Nat    Lamp  Wurks.  Grn.  Eh.-    ("■.,.  |,nl    r.,,    l-o,»    .^.  t,i    lo    lOi-»   '..-.»..,. 
70  figs.      ItcquiriincntN  whirh  nm  ' 
tions.     Diitn  on  Miixda  lump».      I 

mcnt.     Study  of  lighting  of  ynr  _      _     ,   _    ._:_    ^1 

lighting. 

Mwlcrn  Indujitrial  Lighting  for  Oregon.  F.  H.  Murphy.  ET««  Wr^-U 
vol.  76.  no.  17.  Oct.  2.1.  1020.  pp.  820-823.  5  figs.  Featur»  of  influstrial 
lighting  code  adopted  by  f  >n-Kon.  Provision  is  made  for  raising  staiuUrdj  as 
better  lighting  nriirtire  d'\'l'»i*. 

Proper  Lighting  Mratirt  Lflicicncy.  James  Brake*.  Jr.  Iron  Trade  Rev, 
vol.  07.  no.  10.  Oct.  14.  1020.  pp.  1061-1002  and  1007.  2  figs.  Self-cleaning 
lomp  fixtures.     (Abstract  )     Paper  read  before  Am.  Foundrjmen's  A«in. 

Machine  Shops.     Illumination  of  Machine  Tool».  G.  ^^  '               r   i       :   7»; 

no,  19,  Nov.  B.  1920.  pp.  92.V'.(20.  4  figs.     S<j!l  ■..'■ 

obtained  over  machine»  with  intensity  of  15. i'  .    •        <       -r-tl 
Gear  Co. 

Stores.  Store  Lighting,  Bul.  Eng.  Dept.  Nat.  Lomp  Works,  Gen.  Elcc.  Co..  bul. 
no.  29,  June  5,  1917.  40  pp..  14  figs.  Discussion  of  various  tyx>e0  of  lighting 
systems  with  suggestions  and  tables  of  particular  application  in  atore-ligfating 
problems. 

Street.  Street  Series  .Mternating-Current  Incandescent  Lamp  Circuit».  Bul.  En«, 
Dept.  Nat.  Lamp  Works.  Gen.  Elec.  Co..  bul.  no.  25.  Sept.  20,  1915,  23  pp. 
1 1  figs.  Factors  in  design  and  operation  of  streets  series  incandescent  systems. 
Street  Series  Mazda  Lamps.  Bul.  Eng.  Dent.  Nat.  Lamp  Wor^.  Gen. 
Elec.  Co.,  bul.  no.  IIC.  Oct.  15.  1915,  10  pp..  G  figs.  Characteristic  curves 
of  Mazda  street  series  lamp. 

LIGHTNING   PROTECTION 

4000-VoLT  Circuits.  Lightning  Protection  of  4000-voU  lines.  Thomas  Commerford 
Martin.  Elec.  World,  vol.  76.  no.  20,  Nov.  13.  1920,  pp.  972-977.  5  fig». 
Experimental  investigation  showed  that  density  of  lightning  arresters  on  an 
electrical  distribution  system  is  far  more  important  than  type  of  arrester. 

Studies  in  Lightning  Protection  on  4000-Volt  Circuits — II.  D.  W.  Roper. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  39.  no.  11.  Nov.  1920.  pp.  960-97.5.  20  figs. 
Factors  which  affect  lightning  arrester  performance.  Curves  showing  relative 
merits  of  various  t>'pes  of  lightning  arresters. 

Spark  Gaps.  Lightning  Arrester  Spark  Gaps  II,  Chester  T.  Allcutt.  Jl.  Am.  Inst. 
Elec.  Engrs.,  vol.  39.  no.  11.  Nov.  1920.  pp.  939-943.  12  figs.  Data  giving 
discharge  characteristics  of  commercial  tj-pe  of  impulse  gap  under  different 
conditions.  Factors  that  determine  degree  of  protection  afforded  by  lightning- 
arrester  spark  gap.  Definition  of  "protection  factor"  and  curves  giving  protec- 
tion factor  of  certain  tj-pes  of  gap. 

Tests.  Life  and  Performance  Tests  of  O  F  Lightning  Arresters,  N.  A.  Lougee. 
JL  Am.  Inst.  Elec.  Engrs.,  vol.  39,  no.  U,  Nov.  1920,  pp.  944-948.  5  figs. 
Performed  at  laboratories  of  General  Electric  Co. 

LIME 

Manufacture.  The  Manufacture  of  Lime  for  Chemical  and  Metallurgical  Purposes 
— Ill,  Richard  K.  Meade.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  19, 
Nov.  10.  1920.  pp.  929-933.  3  figs.  Methods  of  heating  rotary  kilns.  Descrip- 
tion and  comparison  of  pulverized  coal  and  producer  gas  installations.  Boilers 
in  series  with  kiln.     Power  consumption.     Cost  data. 

LOCOMOTIVE  BOILERS 

Welding  Flue  Points  to  Boiler  Tubes.  Welding  Flue  Points  to  Boiler  Tubes, 
Charles  W.  Geiger.  Welding  Engr..  vol.  5.  no.  10.  Oct.  1920.  pp.  44-46.  5  figs. 
Method  developed  by  Charles  S.  Coleman  of  Santa  Fe  Raib-oad  Co. 

LOCOMOTR'ES 

Boosters.  Operating  Tests  of  a  Pacific  T\'pe  Booster  Locomotive.  Ry.  Age.  vol.  69, 
no.  17.  Dot.  22.  1920,  pp.  699-702,  6  figs.  Additional  tractive  effort  of  booster 
has  increased  tonnage  rating  for  di^Tsion  on  New  York  Central. 

Ctunder  Parts.  Cast  Iron  for  Xx>comotive-C>-linder  Parts,  C.  H.  Strand.  Tech- 
nologic Pacers.  Bur.  of  Standards,  no.  172.  Sept.  11,  1920.  25  pp.,  10  figs. 
Records  of  investigation  of  mechanical,  chemical  and  metallographic  properties 
of  packing  rings  of  various  service  mileages,  and  also  of  arbitration  test  bars, 
chill  test  blocks,  and  miscellaneous  samples  from  various  makers.  It  is  con- 
cluded that  existing  specifications  are  msuflSciently  rigid  as  to  requirements 
for  mechanical  tests  and  specification  is  proposed  with  revisions  in  accordance 
with  results  of  these  tests. 

MouNT.tiN  Ttpe.  Mountain  T\-pe  Locomotives  for  the  New  Haven.  Ry.  Mech. 
Engr.,  vol.  94.  no.  11,  Nov.  1920.  pp.  6S5-6S8.  8  figs.  Equipment  includes 
feedwater  heaters  and  pro^•ision  for  futtxre  application  of  booster. 

On>-BuRNTNO.  English  Railway's  Experiment  with  Fuel  Oil  Rv.  Mech.  Engr.,  voL  94, 
no.  11.  Nov.  1920.  pp.  692-096.  Description  of  Scarab  fuel  oil-burning 
apparatus  tested  on  London  and  North-western  Ry. 

Repair  Shops.  Large  Shop  Marks  Development  of  Western  Road.  Rv.  Age.  vol.  69, 
no  17.  Oct.  22.  1920,  pn  687-690.  6  figs.  Locomotive  repair  shops  of  Union 
Pacific  Railroad  at  Cheyenne.  Wyo. 

Locomotive  Repair  Shop  Organization  and  Methods.  Rv.  Engr..  vol.  41. 
no.  489.  1920.  pp.  410-412.  Best  method  of  obtaining  m'aximum  output, 
consistent  with  good  work,  from  locomotive  repair  shops. 
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Wheel  Balancing.  Locomotive  Wheel  Balancing  Machine.  Ry.  Mech.  Engr., 
vol.  94.  no.  11,  Nov.  1920,  pp.  719-720.  5  figs.  Device  used  in  British  railroad 
shops  tests  wheels  by  rotating  them  in  spring  supported  bearings. 


M 


MACHINE  TOOLS 

Developments.  Recent  Machine  Tool  Developments — XVI,  Joseph  Horner. 
Eng..  vol.  110,  no.  2859,  Oct.  15.  1920.  pp.  494-498,  16  figs.     Milling  machines. 

Plants.  Service  Department  in  a  Machine  Tool  Plant.  Machy.  (N.Y.),  vol.  27, 
no.  3,  Nov.  1920,  pp.  201-2G3,  3  figs.  Outline  of  purpose,  organization,  equip- 
ment and  methods  of  service  department  of  Heald  Machine  Co.,  Worcester, 
Mass. 

Safety  Standards.  Safety  Standards  of  the  Industrial  Board.  Commonwealth 
of  Pennsylvania.  Dept.  of  Labor  &  Industry,  vol.  1,  no.  5,  7  pp.  Rules  to 
safeguard  workers  in  industries  in  which  machine  tools  are  used. 

MAGNETIC  TESTING 

Defectoscope.  New  Magnetic  Testing  Apparatus.  Iron  Age,  vol.  106,  no.  18, 
Oct.  1920,  pp.  1125-1128,  7  figs.  Defectoscope,  a  de\ice  for  magnetic  testing 
of  steel. 

MALLEABLE  CASTINGS 

Manufacture  in  Electric  Furnace.  Malleable  Made  bv  Triplex  Process,  H.  A. 
Schwartz.  Foundry,  vol.  48,  no.  357.  Oct.  15.  1920.  pp.  815-817  and  825, 
4  figs.  Patented  process  involving  use  of  cupola,  side-blow  converter  and 
electric  furnace.  Details  of  operation  and  metallurgical  reactions  are  explained. 
Paper  read  beofre  Am.  Foundrymen's  Assn. 

MARINE  ENGINES 

See  Desel  Engines,  Marine, 

METAL   INDUSTRY 

German.  The  Metal  Supply  Problem  in  German — I.  C.  A.  Heise.  Iron  Age, 
vol.  106,  no.  20,  Nov.  11,  1920.  pp.  1295-1297.  How  war  shortage  were  met 
by  substitutions.  Effect  of  latter  on  present  and  future  consumption  of 
copper  and  tin. 

METALLURGY 

Developments  in.  Recent  Progress  in  the  Control  of  Metallurgical  Products 
(Les  progrès  récents  des  méthodes  de  contrûle  des  produits  métallurgiques), 
Léon  Guillet.  Génie  Civil,  vol.  77,  no.  16,  Oct.  16,  1020,  pp.  313-316,  7  figs. 
Industrial  uses  of  equihbrium  diagrams  of  alloys  (Concluded). 


MINE   TIMBERING 

Prevervative  Treatment.  Saving  Mine  Timbers  from  Decay.  Forest  Products 
Laboratory,  Technical  Notes,  Oct.  15,  1920,  no.  110.  1  p.  Three  preaervatives 
have  been  found  suitable  for  mine  work:  coal-tar  creosote,  zinc  chloride  and 
sodium  fluoride. 

MOLDING    MACHINES 

European  Types.  European  Equipment  Progressive,  H.  Cole  Estep.  Foundry, 
vol.  48,  no.  357,  Oct.  15,  1920,  pp.  818-825,  21  figs.  Most  of  molding-machine 
manufacturers  of  Europe  are  found  in  Great  Britain,  France,  and  Germany. 
Although  war  exerted  depressing  effect  upon  new  molding  machines,  it  served 
to  develop  to  high  efiBciency  those  already  in  service.  Excellence  is  shown 
in  smaller  types.     Paper  read  before  Am.  Foundrymen's  Assn. 

MOTOR   PLOWS 

British.  Fowler  Ploughing  Machinery-,  Eng,,  vol.  110,  no.  2859,  Oct.  15,  1920. 
pp.  507-508  and  510.  3  figs.  Machines  built  by  John  Fowler  &  Co.,  Ltd. 
Double  steam  engine  set  rated  at  S  hp.  nominal  is  xised. 

Internal  Combustion  Cable  Ploughing  Engine.  Eng.,  vol.  100.  no.  2859. 
Oct.  15.  1920,  pp.  506-507,  9  figs.  Weight  \3  4.'4  tons  for  each  engine  with 
fuel  and  spuds,  and  power  developed  is  32  b.hp.  Four-cylinder  Dorman 
engine  arranged  to  burn  paraffin  is  used. 

MOTOR  TRUCKS 

British.  7H-Ton  Six-Wheel  Commercial  Vehicles.  Eng.,  vol.  110,  no.  2859. 
Oct.  15.  1920,  pp.  518-520,  5  figs.  Engine  is  of  four-cylinder  t>-pe  and  develops 
47  b.hp.  at  lOiOO  r.p.m.  It  drives  through  Ferodo-Uned  cone  clutch  with 
aluminium  male  member. 

Olympia  Show.  Exhibits  at  the  Commercial  Motor  Exhibition.  Eng.,  vol.  110, 
no.  2800.  Oct.  22.  1920,  pp.  535-536  and  542,  6  figs.  Leading  features  of 
exhibit  at  Olympia. 

The  Commercial  Motor  Exhibition.  Eng.,  vol.  110,  no.  2860,  Oct.  22, 
1920,  pp.  546-549.  Editorial  comments  on  progress  as  shown  by  exhibits 
at  Olympia  show. 

Worm  Drives.  Tests  on  Rear-Axle  Worm  Deives  for  Trucks.  Kalman  Heindhofer. 
Mech.  Eng.,  vol.  42,  no.  11,  Nov.  1920,  pp.  613-615.  10  figs.  Determination 
of  efficiencies  under  load  variations.  Efficiency  curves  showing  results  with 
four  sets  of  gears  in  mesh  are  included.  Effect  of  oil  temperature  in  worm 
thrust  bearing,  on  efficiency  of  drive  is  given,  high  efficiencies  being  derived  at 
higher  oil  temperatures. 

MOTORSHIPS 

European  Built,  Motorship  Building  in  Europe.  Marine  Eng.,  vol.  25.  no.  11, 
Nov.  1920,  pp.  921-923,  3  figs.     Particulars  of  six  new  14,000  ton  motor  vessels, 

Standardization.  Standardization  of  Motor  Ships.  Times  Eng.  Supp.,  vol.  16. 
no.  552,  Oct.  1920,  p.  304.     Growth  of  policy. 


METALS 

Crystal  Growth.  Crystal  Growth  and  Recrystallisation  in  Metals.  H.  C.  H. 
Carpenter  and  Miss  C  F.  Elam.  Eng.,  vol.  110.  no.  2858.  Oct.  8.  1920.  pp. 
486-490,  16  figs.  Review  of  theories  of  crystal  growth  in  light  of  e-\ndence 
obtained  in  experimental  research.  (Concluded.)  (Abstract.)  Paper  read 
before  Inst,  of  Metal. 

Rust  Prevention.  Preventing  Rust  at  High  Temperatures.  Robert  June.  Sci. 
Am.,  vol.  123.  no.  16,  Oct.  16.  1920.  pp.  404  and  412-413,  4  figs.  Aluminum- 
coated  metals  that  will  go  to  melting  point  without  formation  of  scale. 

METRIC  SYSTEM 

Arguments  Against  Adoption  in  U.  S.  Anti-Metric  Resolutions.  Am.  Mach.. 
vol.  53,  no.  20,  Nov.  11.  1920,  pp.  916-917.  Resolutions  against  compulsory 
adoption  of  metric  system  in  U.  S.,  passed  by  Automotive  Wood  Wheel  Manu- 
facturers' Assn..  Hickory  Products  Assn..  New  Jersey  Lumbermen's  Assn., 
Kentucky  Manufacturers'  Assn.,  Am.  Assn.  of  Engrs..  Hydraulic  Soc.  Com- 
pressed Air  Soc.  and  many  other  associations  and  Chambers  of  Commerce. 

The  Metric  System  and  International  Trade.  Harry  Alcock.  Nature 
(Lond.).  vol.  106.  no.  2658.  Oct.  7,  1920.  pp.  169-170.  Comment  on  Report 
on  Compulsory  Adoption  of  the  Metric  System  in  the  United  Kingdom, 
submitted  by  metric  committee  appointed  by  Conjoint  Board  of  British 
Scientific  Societies  Recommendations  include  plea  for  continued  use  of  British 
units  by  Department  of  State. 

The  English  and  the  Metric  Measuring  System — A  Comparison,  C.  C 
Stutz.  Am.  Mach.,  vol.  53,  no.  20,  Nov.  11.  1920,  pp.  911-913.  It  is  held 
that  metric  units  are  either  too  large  or  too  small  for  every  day  requireents 
in  industry. 

MILLING 

Circular  Segments.  Milling  Fixture  for  Circular  Segments.  Machy.  (N.Y.). 
vol.  27,  no.  3,  Nov.  1920.  pp.  229-230,  3  figs.  Features  of  construction  of  hinged 
milling  fixtures  designed  for  use  in  performing  gang  milling  operations  in 
circular  segments. 

Continuous  vs.  Station.  Continuous  versus  Station  Milling.  ^lachy.  (Lond  ), 
vol.  17.  no.  422.  On.  28.  1920.  pp.  106-108.  4  figs.  Comparison  of  rpsults 
that  are  obtained  by  both  methods  of  milling  on  identical  work  when  using 
fiimilar  machines  in  interchangeable  manufacture. 

MILLING   CUTTERS 

Manufacture  Making.  "Curvex"  MilHng  Cutters.  Machy.  (N.Y.),  vol.  27. 
no.  3.  Nov.  1920,  pp.  250-258.  17  figs.  Methods  and  equipment  employed 
by  Pratt  &  Whitney  Co.,  Hartford,  Conn.,  in  manufacture  of  formed  ndlfing 
cutters  with  helical  flutes. 


N 

NOZZLES 

Calibration.  CaUbration  of  Nozzles  for  Measurement  of  Air  Flowing  into  a 
Vacuum,  Wm.  L.  De  Baufre.  Mech.  Eng..  vol.  42,  no.  11,  Nov.  1920,  pp 
607-609  and  p.  650,  6  figs. 

o 

OIL 

Crude.  Experimental  Determination  of  Evaporation  Losses  from  Crude  Oil  during 
Piping  and  Storage  on  Oil  Leases.  A.  R.  Elliott.  Reports  of  investigations. 
Bur.  of  Mines.  Dept.  of  Interior,  serial  no.  2169.  Oct.  1920,  3  pp.  Tests  made 
to  determine  quantities  and  values  lost. 

OIL  ENGINES 

British.  Some  Lincolnshire  Oil-Engines.  F.  H.  Livens.  Jl.  Instn.  Mech.  Engrs., 
no.  6.  Oct.  1920.  pp.  673-697  and  (discussion)  pp.  697-707,  18  figs.  Survey 
of  most  important  methods  of  vaporization  and  ignition  adopted  and  of 
increasing  economy  effected  from  time  to  time. 

Velocity  of  Fuel  Injection.     Determination  of  the  Velocity  of  Solid  Fuel  Injec- 
tion. David  Turcott  Gas  Engine,  vol.  22,  no.   11,  Nov.   1920,  pp.  318-319. 
Experimental  study.     Velocity  of  injection  in  two-stroke  cycle  30  hp.  oil  engines 
varied  from  103  to  109  ft.  per  sec.  with  load  from  0  to  100  per  cent. 
Sec  also  Heany-Oil  Engines. 

OIL   FUEL 

Economics.  Fuel  Oil  as  a  Means  to  Increased  Capacity.  C.  C  Lance.  Ry.  Mech. 
Engr-,  vol.  94,  no.  11,  Nov.  1920.  pp.  723-734.  Critical  boiler  plant  condition 
reUeved  and  efficiency  improved  by  use  of  fuel  oil  in  place  of  coal. 

Measurement  Policy.  A  National  Liquid  Fuel  Policy,  R.  S.  McBride.  Power, 
vol.  52.  no.  17.  Oct.  26,  1920.  pp.  565-669.  2  figs.  Possibilities  of  producing 
substitutes  in  Uquid  fuel  supply.  Best  method  for  distributing  available 
supplies  among  various  classes  of  users  when  total  demand  exceeds  available 
supplies. 

OIL  SHALES 

Commercial  Retortixg.  Commercial  Retorting  of  Oil  Shales,  Louis  Simpson. 
Chem.  &  Metallurgical  Eng..  vol.  23.  no.  16,  Oct.  20,  1920.  pp.  789-791. 
Apphcabihty  of  methods  used  in  Scotland  to  American  oil  shales. 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


11 


OIL   VfKiAS 

Sboitino  Opr  Watrh  HhuttliiK  OIT  Wntrr  in  Oil  WpIU.  Potrolrum  World,  vol  17. 
no.  2't2.  \nv  11)20.  pp  44H-IAO.  2  flan.  Pntnntrd  prorrwi  for  «hutttni  o(T  wktor 
in  oil  woIIh  hy  frmtng  limited  nrcn  lurroundiiig  writ  riulng. 


oui:s 


CLAWirinn 


irinn  Thn  Mitrhcll  Klrctrto  Vihrntins  Rrroen,  Chaa.  W.  Stimpson.  Moi 
JI  Utah  Soo.  Kiinrn..  vol.  0.  no.  4.  Sr^it.  1020.  pp  Al-M.  10  figii  .  part 
2  mipp    plittrn.     Moving  force  ia  clcntrio  vibrntor  unît,  npplird  (rotn  lici 


•crecn  cloth 


inthly 

..„.- .  partly  on 
il  (rotn  licnrnth 


OVENS 


CottE  Rakino.  Coro  Bnktng  in  Klcctripftllv  Ifpfttwl  Ovonn.  .Icjwo»  I.,.  Jonrs.  Mclnl 
InduBlry  (N'Y  >  .  vol  IS,  no  10.  Oct  1020  pp  4.''>0-4-'»1 .  2  fign.  Now  olrrtric 
core  ovon  drvrIoiH»(i  hy  WcntinRhotiHc  Mlirtrir  A  Mfg.  Co.  Records  of  it« 
operation.     Piiper  rciid  before  Am.  roiindryinon's  Aftsn 

OXY-ACETYLKXE  CITTIN'G 

Cabt  Iron  Cutting  Ciiat  Iron  with  the  Oxv-Aoctylpno  Finnic.  Alfred  S  Kinsey 
Arctylonc  Jl  .  vo!  22  no  5.  Nov  I<)20.  pç.  2(U-2tt9  and  n  272  4  flge.  Method 
of  procedure.     Paper  read  before  Am.  I-oundryman's  Assn. 

OXY-ACETYIJÎNE   WELDING 

Tbadb  School  for.     An  Acetylene  Welding  and  Cutting  Institute.     Sheet  Metal 
Worker,  vol.  11.  no.  11.  Oct.  29.  1920.  pp.  307-310.  4  figs      School  established 
and  conducted  by  equipment  nmnufacturer  where  sheet  metal  macbanîcs  and 
others  are  given  instruction  tn  these  branches  of  industry. 
See  aUo  Autogenous  Welding. 

OXYGEN 

Production  in  Germany.  Oxygen  and  Nitrogen  Production  in  Germany,  R. 
Linde  Eng.  Progress,  vol.  I.  no.  10.  Oct.  1920.  pp.  297-300.  5  figs.  Low- 
temperature  processes.  Modern  installations  for  production  of  nitrogen  and 
oxygen.     Largest  installations  of  world.     Practical  use  of  oxygen  and  nitrogen. 


PAINTING 

Sprat.  The  Vortex  Painter.  Commercial  America,  vol.  17,  no.  5,  Nov.  1920,  p.  51. 
NozEle  has  two  openings,  a  central  opening  for  paint  and  an  annular  opening 
around  center  from  which  air  is  discharged  as  veritable  blast  under  pressure 
approximating  00  lb.  per  sq.  in. 

PATTERNS 

Wheels.  W^heel  Patterns.  Machy.  (Lend.),  vol.  17.  no.  421,  Oct.  21,  1920.  pp. 
91-93.  7  figs.  Making  of  patterns  for  webbed  and  flanged  wheels  as  well  as 
for  wheels  with  arms.  Methods  used  for  molding  wheels  without  complete 
patterns. 

PETROLEUM 

pROorCTiON.  Liquid  Fuels — Wanted:  A  National  Policy,  R.  S.  McBride.  Eng. 
and  Min.  Jl..  vol.  110.  no.  17,  Oct.  23.  1920.  pp.  2S3-2S5.  1  fig.  It  is  urged 
that  consideration  be  given  to  need  for  securing  maximum  oil  production, 
reduction  of  consumption,  or  finding  of  new  sources,  to  obtaining  of  substitutes 
and  to  adequate  distribution  of  available  supplies. 
See  also  Oil,  Crude. 

PIPE.   CONCRETE 

Joint  for.  New  Tj*pe  of  Concrete  Pipe  Joint.  Eng.  Wrold,  vol.  17,  no.  5,  Nov. 
1920,  pp.  360-361.     Use  of  machined  casting  for  bell  and  spigot  rings. 

PL.\TINUM 

CoLOUBiA,  S.  A.  Platinum  in  Colombia,  J.  Ovalle.  Eng.  &  Min.  Jl.,  vol.  110, 
no.  19,  Nov.  6,  1920.  pp.  907-908.  Foreign  capital  to  realize  future  possibilities 
of  industry,  Outpxit  of  Choco  region  increasing.  That  of  Urals  passed  its 
peak  before  war.     Ordinarj'  methods  of  production  employed. 

PNEUMATIC  MAIL  TUBES 

See  Compressed  Air,  Pneumatic  Mail  Despatch. 

POLES 

Preservative  TREATiiENT.  Preserv-ative  Treatment  of  Wood  Poles.  R.  V.  Achatz. 
Purdue  University,  Publications  Eng.  Dept  .  vol.  4.  no.  2.  June  1920.  54  pp., 
18  figs.  Practices  in  Indiana.  Specifications  for  preser^-atives  adopted  by 
Am.  Ry.  Ene.  Assn..  Nat.  Elec,  Light  Assn.  and  U.  S.  Shipping  Board  Emer- 
gency Fleet  Corporation. 

PORTS 

Antwerp.  The  Port  of  Antwerp,  H.  E.  Cooper  Newham  and  Cliffrod  Atkinson. 
Shipping,  vol  12.  no  4.  Oct.  25,  1920.  pp.  19-27  and  32,  6  figs.  Cargo  handling 
machinery  and  equipment. 

Layout  of.  What  the  Government  is  Doing  to  Help  Port  Layout.  F.  T.  Chambers. 
Eng.  News-Rec,  vol.  8.5.  no,  IS,  Oct.  28,  1920.  pp.  850  851.  Shipping  act 
instructs  U.  S.  Shipping  Board  and  Secretary  of  War  to  promote  port  develop- 
ment and  transportation  facilities  in  connection  therewith.  Extent  to  which 
this  instruction  has  been  carried  out  is  outlined  in  article.  (Abstract.)  Paper 
read  before  Am.  Assn.  of  Port  Authorities. 


POWER   PLANT» 

AuTOMATio  ncam.ATloif.  Automatln  llydrmulirally  Opeirul»^  Rtv^ilaling  Hyttem. 
Iron  Agr.  vol  lon,  nn  10.  Nov.  4.  1020,  pp  I1HA-IIH7.  4  figs  Arf«  ■yatem 
for  nut(>rTmlir<  rrgulfitinii  of  MtcBm,  viu.  tmnmlurf.  temperature,  fl^^trie  rurrent, 
etc..  in  liw  III  vnriouji  induAtrim  in  Hwrdcn,  and  l*eing  inlroduci-d  in  U.  H.  by 
.\n»'riron  (îatco,  Inc.,  New  York  City. 

POWER  TRAN8MI88ION 

Caret  Oil  Syhtkm.  The  Carry  Oil  TrnnnmiMion  fiyntem.  Engr  ,  vol.  130.  no  3.'î77, 
Sept  17.  1U20.  p.  2H|,  2  fiipi  Marhine«i  for  traiurnittinc  power  by  mcmn*  of 
oil  undfT  nrcHHure  Two  pumpi  «re  uj»rd  which  havn  balU  irutead  of  diaka  aa 
pintonn.  TlalU  are  giving  D'ciprocating  motion  in  TtgMTii  to  rylindem  t>y 
boing  rotated  within  eccentric  rings. 

PREaSWORK 

Mktiiods.  Prena  Work  in  an  Electric  Motor  Plant  —  I.  Fred  R  Dani'-U.  Marhy, 
(N.  Y.).  vol  27,  no  3.  Nov  1920.  pp  2»M-2(W.  15  fig».  Methoda  u»©d  in 
power  press  department  of  Gen    Elee.  Co..  Lynn,  Mam. 

PROSPECTING 

Desert.  Desert  Prospecting.  I^roy  A  Palmer.  Eng.  and  Min.  Jl.,  vol.  110.  no.  IR, 
Oct  30.  1920.  pp.  850-R53.  4  figs.  Conditions  charactert«itic  of  arid  regions. 
Topographic  features  frequently  deceptive.  Principles  to  be  observed  io 
investigations  of  dry  placers.     Occurrence  of  water. 

PUBLIC   UTILITIES 

Rate  of  Retcrm.  Utility  Regulations  and  Rate  of  Return,  Cecil  F.  Elmes.  Elee. 
Ry.  Jl..  vol.  5*'..  no.  16,  Oct  V'>.  1920.  pp.  7GO-7ft4.  It  is  argued  that  dual 
standard  of  commerce  régulation  which  affect  utilities,  but  exempts  other 
industries,  has  no  justification  on  historical  groundn  or  as  matter  of  public 
policy.  Effect  on  financing  of  utilities  analyzed.  (Abstract.)  Paper  read 
before  Am.  Elec.  Ry.  Assn. 

PUBLIC  WORKS 

National  Departmf.nt  of.  The  National  Department  of  Public  Works  Situation. 
Eng.  Newît-Rec..  vol.  So.  no.  18,  Oct.  28.  1920.  pp.  8»4-835.  Report  of  M.  O. 
Leighton  to  Engineering  Council  states  that  moral  support  is  needed  now  to 
finish  legislative  program.  Enoncera*  Corps  will  control  unless  civilians  act, 
report  says. 

PULLEYS 

Cone.  Machining  Come  Pulleys.  Ralph  E.  Flanders.  Machy.  (Lond.).  vol.  17, 
no.  419,  Oct.  7.  1920.  pp.  11-12.  4  figs.  Tooling  equipment  and  methods 
employed  in  the  quantity  production  of  three  and  four-step  cone  pulleys. 

PUMPING  STATIONS 

Ga6^Engixe-Dri\-en.  Gas-Engine-Driven  Pumping  Plant  at  the  Tilbury  Docks. 
Eng..  vol.  110.  no  2860.  Oct.  22.  1920,  pp.  532-534.  5  figs.  Installation  for 
pumping  out  dry  docks  for  Port  of  London  Authority. 

Pump  Selection.  Well  Tests — The  Basis  for  Pump  Selection.  George  M.  Shepard. 
Mun.  &  County  Eng.,  vol.  59.  no.  4.  Oct.  1920.  pp.  137-138,  I  fig.  Diagram 
showing  results  of  tests  on  12-in.  well.  380  ft.  deep. 

PUMPS.   CENTRIFUGAL 

Tests.  Motor-Driven  Pumps  Develop  High  EflBciency.  Eng.  World,  vol.  17. 
no.  5.  Nov.  1920,  pp.  358-360.  3  figs.  Tests  on  centrifugal  pumps  direct 
connected  to  synchronous  motors  at  McCarren  pumping  station,  Water 
Department  of  City  of  St.  Paul,  Minn. 
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RADIO   COMMUNICATION 

Alex.\nderson's  System.  Transoceanic  Radio  Communication,  E.  F.  W.  Alex- 
anderson.  Gen.  Elec.  Rev.,  vol.  23,  no  10.  Oct.  1920,  pp.  794-803.  12  figs. 
Description  of  .-Vlexanderson's  s>'stem  of  telegraphic  and  telephonic  radio. 

The  Alexanderson  System  for  Radio  Communication,  Elmer  E.  Bûcher. 
Gen.  Elec.  Rev.,  vol  23.  no.  10.  Oct.  1920.  pp.  813-939.  41  figs.  Description 
is  devoted  principallj'  to  200-kw.  set. 

See  aho  Radiotelegraphy;  RadiotelepHony. 

R.\DIOTELEGRAPHY' 

Antennae.  Abstractive  and  Selective  Properties  of  Radio  Antenna  Circuits, 
Edtvard  Bennett.  Jl.  Am.  Insi.  Elec.  Engrs.,  vol.  39.  no.  11,  Nov.  1920.  pp. 
995-1004,  7  figs.  Consideration  of  properties  of  simple  series  antenna  circuit 
w;ith  object  of  determining  circuit  proportions  and  frequencies  which  will  make 
circuit  most  highly  responsive  to  correspondent's  signal  and  unresponsive  to 
interference  sources. 

Signaling.  A  New  Are  Method  for  Continuous  Waves.  Wireless  Age,  vol.  S.  no.  2, 
Nov.  1920,  p.  19,  3  figs.     Method  of  signaling  with  arc  transmitter. 

R-\DIOTELEPHONY 

Receivers.  Duplex  Radiophone  Receiver  on  U.SS..  George  Washington.  Harold 
H.  Beverage.     Gen.  Elec.  Rev.,  vol.  23.  no.  10.  Oct.  1920.  pp.  807-812.  5  figs. 

RAILS 

Creep  of.  Rail  Creep.  Ry.  Engr.,  vol.  41,  no.  489,  Oct.  1920.  pp. 
412-413.  Summary  of  \"iew3  of  prominent  engineers  on  bodily  movement  of 
rails  in  longitudinal  direction. 

Electric  Welding  of.     See  Electric  Welding.  Rails, 


12 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF     CANADA 


RoLUNQ  OF.  Steel  Rails  from  Sink-Head  and  Ordinary  Rail  Ingots,  George  K.  Burgess. 
Chem  &  Metallurgical  Eng..  vol.  23.  nos.  19  and  20,  Nov.  10  and  17.  1920. 
pp.  921-925  and  969-975,  8  figs.  Nov.  10:  Ejqierimental  investigations  of 
Pennsylvania  Railway;  Nov.  17:  Sink-head  ingots  are  shown  to  give  much 
more  uniform  metal  than  common  American  types. 

RAILWAY   CONSTRUCTION 

Earth  Shrinkage  in  Filla.  Density  Tests  of  Earth  Shrinkage  in  Railway  Filla. 
Eng.  News-Rec,  vol.  85,  no.  17,  Oct.  21.  1920.  pp.  782-783.  1  fig.  Density 
tests  of  earth  samples  made  by  valuation  department  of  Chicago.  Burlington 
&  Quincy  Railroad.  Density  was  found  to  vary  according  to  depth  in  original 
excavation. 

Shrinkage  and  Swell  of  Materials  in  Railway  Fill.  Eng.  World,  vol.  17, 
no.  5,  Nov.  1920.  pp.  362-363.  Actual  measurement  taken  of  many  fills. 
Rock  swells,  earth  shrinks. ."Carriers'  report  to  Interstate  Commerce  Com- 
mission. 

railway:  electrification 

Beloiuu.  Railway  Electrification  in  Belgium  (Electrification  des  chemins  de  fer 
de  l'état  Belge).  A.  Tétrel.  L'Electricien,  vol.  51,  no.  1261.  Oct.  1.  1920,  pp. 
409-413,  1  fig.     Proposed  plan. 

British.  The  Electrification  of  British  Railways,  Albert  H.  Bridge.  Elec.  Rev. 
(Chicago),  vol.  77.  no.  18,  Oct.  30,  1920.  pp.  685-686.  Points  considered  and 
recommendations  made  by  government  committee  of  engineering  and  railway 
experts. 

Japan.  Electrifying  Japan's  State  Railways,  Ivan  F.  Baker.  Trans-Pacific,  vol.  3, 
no.  5,  Nov.  1920.  pp.  47-51,  8  figs.  Account  of  progress  made,  with  particular 
reference  to  recent  projects  involving  electrlfiction  of  over  400  miles.  Also 
brief  survey  of  railway  electrification  developments  throughout  the   world. 

RAILWAY   OPERATION 

Divisional,  Organization.  Railway  Operation  and  Maintenance  under  Divisional 
Oeganization,  Alfred  Price.  Central  Ry.  Club,  Official  Proc,  vol.  28,  no.  3. 
May  1920.  pp.  866-873  and  (discussion)  pp.  873-894,  1  fig.  Scheme  of 
organization  of  Canadian  Pacific  Railway. 

Increasing  Car  Service.  Increasing  the  Miles  Per  Car  Per  Day,  A.  G.  Smart, 
J.  Burnett,  E.  H.  DeGroot,  Jr.,  F.  P.  Roesch  and  A.  F.  Mercier.  Ry.  Age, 
vol.  69,  no.  20,  Nov.  12.  1920,  pp,  S24-S2S.  Papers  received  in  contest  held 
by  Railway  Age  on  means  for  increasing  the  average  miles  per  car  per  day. 

Supervision.  The  Problems  of  the  Supervising  Officers,  Samuel  O.  Dunn.  Ry. 
Mech.,  vol.  94.  no.  11,  Nov.  1920.  pp.  689-691.  Their  duties  and  responsibilities 
under  private  railroad  management;  organization  of  foremen. 

RAILWAY  SHOPS 

Brass  Castings  for.  Heavy  Brass  Castings  for  Railroad  Shops.  Ry.  Mech.  Engr., 
vol.  94.  no.  11,  Nov.  1920,  pp.  725-726,  2  figs.  It  is  said  important  savings 
are  possible  by  operating  brass  foundries  in  conjunction  with  railroad  shops. 

Car.  N.  Y.  C.  N.  Y.  C.  Steel  Car  Shop  at  East  Buff'alo.  Ry.  Mech-,  vol.  94.  no.  11, 
Nov.  1920,  pp.  701-703,  7  figs.     Capacity  of  building  is  236  cars. 

Tools.  Tools  from  a  Railroad  Blacksmith  Shop,  Fred  H.  Colvin.  Am.  Mach.. 
vol.  53,  no.  18,  Oct.  28.  1920,  pp.  795-797.  10  figs.  Methods  of  punching, 
sharing  and  forming  metal. 

IL\ILWAY  TIES 

REiNFORCEn  Concrete.  Reinforced  Concrete  Sleepers — I.  Indian  Eng.,  vol.  68, 
no.  13.  Sept.  25.  1920.  pp.  179-182.  Review  of  their  requirements  and  their 
advantages. 

Timber.  Cross-Tie  Forms  and  Rail  Fastenings,  with  Special  Reference  to  Treated 
Timbers,  Hermann  Von  Schrenk.  U  S.  Dept.  of  Agriculture,  Bur.  of  Forestry, 
Bull.  no.  50,  1904,  71  pp.  Possibilities  of  i^ing  substitutes  for  wood  for 
railw;ay  ties  are  discussed,  methods  of  cutting  timber  ties  are  surveyed,  and 
modifications  in  them  are  recommended,  and  specifications  and  classification 
of  ties  are  suggested. 

RAILWAY    TRACK 

Catchpoints.  The  Relative  UtiUty  of  Catchpoints  and  Buffer  Stops.  Ry.  Gaz., 
vol.  33.  no.  16,  Oct.  15.  1920.  pp.  510-514,  II  figs.  Results  of  some  Great 
Western  experiments  in  connection  with  derailing  efficiency  of  various  types 
of  catchpoints.  and  utility  of  buffer  stops  as  compared  with  soft  banks. 

Materials.  On  the  Question  of  Special  Steels  (Subject  III  for  Discussion  at  the 
Ninty  Congress  of  the  Internationa!  Railway  Association),  Mr.  Sand.  Bui. 
Int.  Ry.  Assn..  vol.  2.  no.  9,  Sept.  1920,  pp.  563-570.  Report  on  the  kinds 
of  special  steel  used  for  tracks,  in  particular  for  rails,  switches,  single  and 
double  crossings,  expansion  devices  at  ends  of  bridges  and  other  parts  of  track. 
Data  are  based  on  experiences  of  railways  in  various  countries. 

Standardizing  Work.  Methods  of  Standardizing  Track  Work,  Earl  Stirason. 
Official  Proc.  vSt.  Louis  Ry.  Club.  vol.  25,  no.  5.  Sept.  23.  1920.  pp.  55-67. 
Experience  of  Baltimore  &  Ohio  Railroad. 

Ties.     See  Rails;  Railway  Ties. 

Work  Records.  New  System  of  Track  W^ork  Records  on  St.  L.-S.  F.  Ry.  Eng. 
News-Rec,  vol.  85,  no.  20.  Nov.  11,  1920.  pp.  940-952,  5  figs.  Foremen 
report  time  and  amount  of  work  in  detail  classification.  Figures  extended 
to  cover  operating  divisions. 

RAILW'AYS 

China  and  the  Orient.  The  Railways  of  the  Orient,  Donald  F.  McLeod.  Eng. 
News-Rec,  vol.  85,  no.  20.  Nov.  11.  1920.  pp.  952-955,  2  figs.  Rolling  stock 
and  construction  of  roadbed  are  chiefly  of  European  types.  Locomotives  and 
dining  and  freight  cars  are  mostly  of  American  type. 


Location  of  Industries  on  Riohts-of-Way.  Hazards  Incident  to  the  Location 
of  Industries  on  Railroad  Right-of-wav.  Ry.  Rev  .  vol.  67.  no.  19,  Nov.  G, 
1920,  pp.  713-715,  1  fig.  Discussion  of  relations  between  railroads  and  indus- 
tries, nature  of  whose  operations  are  conducive  to  fire  hazard,  and  forms 
of  agreements  that  should  properly  exist  between  such  contracting  parties. 
Paper  presented  at  recent  convention  of  Railway  Fire  Prevention  Association 
at  Baltimore.  Md. 

REFRIGERATING   PLANTS 

Ammonia  Charge.  Beha\'ior  of  Ammonia  in  Refrigerating  Plants,  John  H.  Ryan. 
Power,  vol.  52.  no.  16.  Oct.  19,  1920.  pp.  013-G14,  2  figs.  How  to  find  quantity 
of  ammonia  necessary  to  add  to  charge  of  running  plant. 

Electrically  Operated.  Electrical  Refrigeration,  C.  J.  Carisen.  Elec.  Jl.,  vol.  17, 
no.  11,  Nov.  1920,  pp.  502-506,  7  figs.     Progress  in  Chirapo  and  suburbs. 

Refrigerating  Plant  at  Los  Aneeles  Wholesale  Termmal,  C.  W.  Geiger. 
Power  Plant  Eng.,  vol.  24,  no.  22,  Nov.  15.  1920,  pp.  1059-1061,  5  figs. 
Refrigerating  machinery  throughout  Is  operated  by  electric  motors,  total  of 
340  hp.  of  electric  motors  operating  175  tons  of  refrigerating  machinery. 

RELAYS 

Reverse-Power  Type.  Protective  Relays-Reverse-Power  Type,  Victor  H.  Todd. 
Power,  vol.  52.  no.  18,  Nov.  2,  1920.  pp.  689-692.  10  figs.  Conditions  produced 
in  system  of  parallel  feeders  when  short-circuit  occurs  and  types  of  reverse- 
power  relays  that  will  operate  under  these  conditions.  Both  single-phase  and 
polyphase  relays  are  treated  of. 

RESEARCH 

Aircraft.  The  Present  Position  of  Aircraft  Research  and  Contemplated  Develop- 
ments, E,  L.  Ellington.  Flight,  vol.  12,  no.  44.  Oct.  28,  1920.  pp.  1130-11.32; 
also  in  Engineering,  vol.  110,  nos.  2859  and  2860.  Oct.  15  and  22.  1920.  pp. 
504-505  and  554-555.  Directions  in  which  British  Air  Ministrj'  expect  aircraft 
enfrines  and  accessories  to  develop,  and  steps  they  are  taking  to  bring. about 
developments  they  require.  Paper  read  before  Air  Conference  London, 
Oct.  13.  1920. 

Co-ordination  of.  Co-ordination  of  Research  in  Works  and  Laboratories.  H.  R. 
Constantine.  Jl.  Instn.  Elec.  Engrs.  (Supp.),  vol.  57,  part  2,  Oct.  1920, 
pp.  134-148  and  (discussion)  pp.  148-157.     Scheme  of  co-ordination  suggested. 

Great  Btitain.  Report  of  Third  Conference  of  Research  Organizations.  Dept. 
of  Sc\  &  Indus.  Research,  no.  3,  May  14,  1920,  33  pp.  Titles  of  papjer  read 
at  conference  were:  Relations  of  Research  Associations  on  Existing  Institutions 
for  Research  and  Staffing  of  Research  Association,  Salaries  and  Super- 
annuation. 

Industrial.  Scientific  and  Industrial  Research  Times  Eng.  Supp.,  vol.  16,  no.  5c2, 
Oct.  1920,  pp  301-302.  Review  of  work  done  by  Department  of  Scientific 
and  Industrial  Research  during  its  five  years  of  service. 

Industrial,  Canada.  Science  and  Industry,  J.  C.  Fields.  Dominion  of  Canada. 
Bui.  no.  5.  1918,  11  pp.  Significance  of  industrial  research.  Address  delivered 
to  Toronto  Board  of  Trade. 

The  Need  for  Industrial  Research  in  Canada.  Frank  D.  Adams.  Dominion 
of  Canada,  bul.  no.  1,  1918.  8  pp.  Successful  applications  of  research  in  other 
countries  are  pointed  out.  Lines  along  which  research  should  be  undertaken 
in  Canada  are  indicated. 

Non-Ferrous  Metallurgy.  The  Development  of  Non-Ferrous  Metallurgical 
Research,  Ernest  A.  Smith.  Metal  Industry'  (Lond.).  vol.  17,  no.  17,  Oct.  22, 
1920.  pp.  327-331.  Chairman's  address  before  Sheffield  Section  of  Institute 
of  Metals. 

RESERVOIRS 

Dams  for.     See  Dams,  Tilling. 

RIVER   TRAFFIC 

Revival  in  U.  S.  The  Revival  of  River  Commerce,  Particularly  on  the  Mississippi 
River,  Frank  T.  Hines.  Jl.  Engrs.  Club,  of  St.  Louis,  vol.  5,  no.  3,  July- 
Aug.-Sept.  1920.  pp.  13-20.  Economics  of  river  traffic.  Importance  of 
furthering  present  movement  for  its  increase.     Plea  for  liberarity  from  banks. 

RIVERS 

Snake  River,  Idaho.  Distribution  of  Snake  River  Water  During  Greatest  Drought. 
Eng.  News-Rec.  vol.  85.  no.  20.  Nov.  11.  1920.  pp.  927-931.  7  figs.  Continuous 
flow  supercedes  intermittent  fiashes.  One  man  handles  storage  and  natural 
flow  like  train  dispatcher. 

RIVETING 

Electric  Riveting  Machine.  A  New  Electric  Riveting  Machine  (Eine  neue 
elektrische  Nieterwarmungsmaschine).  Autogène  Metallbearbeitung.  vol.  13. 
no.  14.  July  15.  1920.  pp.  154-157.  1  fig.  Details  of  new  machine  constructed 
by  German  Wielding  IVlachine  Factory  Becker  &  Co.,  Berlin-Schoneberg. 
for  the  heating  with  alternating  current  of  iron  rivets  of  from  6  to  40  mm.,  it 
is  believed  will  play  an  important  role  in  large  boiler  shops  for  bridge  building, 
steam  boiler  construction  and  shipbuilding.  An  important  advantage  is 
said  to  be  that  it  is  easily  manipulated  and  transported. 

RIVETED  JOINTS 

Net  Section.  Specification  for.  New  Specification  for  Net  Section  of  Riveted 
Tension  Members.  C.  R.  Young.  Can.  Engr..  vol.  39,  no.  16,  Oct.  14,  1920. 
p.  427,  2  figs.  Comparison  of  approximate  values  with  theoretically  correct 
dimensions. 

ROAD   CONSTRUCTION 

Ideal  Type.  What  is  Considered  the  Ideal  Tj'pe  of  Road.  Contract  Rec,  vol.  34, 
no.  44,  Nov.  3,  1920,  pp.  1044-1046.  Based  on  repUes  to  questionnaire  sent 
out  to  representative  engineers. 
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Bbmotion  or  Tti'B.  Rnloctins  a  Tvp<t  of  Itnittl  Rurfartt.  ruhllo  Wurlm,  vol.  40. 
no,  It).  Nov  n,  1020.  |ip  4:16-1:12.  ClnaMlhrittUfn  of  ■urfiiccMi  ■ucsmtod  by 
Iltir    of  PnMIn  Hmul*. 

itoAn  matI';kiai>» 

Tehtinq.  Itoport  on  Itond  Mnturittl«  along  the  Ht.  I.Awronc«  Rivrr,  From  the  Quoboo 
Boumlnry  l.inv  to  CiirUiiial,  Oiituriu.  It.  II.  Pirhor.  Caniidn  Dopt.  of  Minca. 
bul.  nu.  32,  1U2U,  UA  pp.,  7  l\ga.     MothodH  of  tmtinK. 

UOADS 

Wmconsin  and  MiciiKiAN.  Troml  of  lliithwny  Dovolopmimt — A  Survoy.  Kn^. 
Nown-Uoc.  vol.  SA.  no.  20,  Nov.  II.  1020.  pp.  920-022.  Trorlico  in  WiBconam 
nnd  MioliiKun. 

UOADS.    ASniAKT 

Ili.inoih.     'I'wo    Illinoifi    Attnhiiltio    Pftvonionta.    Jolin    R.    Uili-ll.     Public    Work», 
vol.  40,  no.  10,  Nov.  ((,  102U,  pp.  4:t2~l.')4.     Attplmltio  oonrroto  hixhway  11 
ment  on  rich  conoroto  brwo  nnd  shoot  usphult  piivrmont  of  uniimially  «tiff 

ROADS.   BRICK 

I)i:8ioN.  Design  imd  Construction  of  Brick  Rouds  in  Reno  County,  Kanstui.  M.  W. 
Watson.  Mun.  A  County  Knu.,  vol.  59,  no.  4.  Oct.  1920.  pp.  U0-I2I.  i\  figs. 
Base  in  3>*j  in.  thick  on  aide»  nnd  5>û  in.  thick  at  center.  3-in.  vertical  Bbcr 
brick  is  used  aa  wcuring  courao. 

ROADS.   CONCRETE 

Mixing  Plants.  Development  of  Local  Materials  Aids  Road  Contractor.  Eng. 
Nows-Rcc.  vol.  85.  no.  18.  Oct.  28,  1920.  pp.  S3I-8;W.  5  fina.  Nine-ban  batch 
mixer  and  other  equipment  used  by  (Juilan  &  Unbcrtson.  Ine  ,  Now  York  City, 
in  construction  section  or  rcinforced-concrcte  i)avemeut  in  Pennsylvania. 

Record  Output  for  Central  Concrete  MixiiiR  Plant.  Pu!)lic  Works,  vol.  49, 
no.  lU,  Nov.  G.  1920,  pp.  434-430,  4  figs.  How  central  mixing  nlant  permitted 
laying  355  eu.  yd.  of  seven-inch  concrete  pavement  in  a  day,  later  increasing 
this  to  425  with  maximum  haul  of  3^4  miles. 

ROADS,    MACADAM 

Tar  Macadam.  Tar  Macadam  Roads  Show  Lowest  Total  Annual  Cost.  Eng. 
Ncws-Rec.  vol.  85.  no.  17.  Oct.  21.  1920.  pp.  7S3-784.  Detailed  cost  figures 
on  14  highways  covering  six  types. 

ROLLING    MILLS 

Automobile  Sheet.  New  Mill  to  Roll  Automobile  Sheets.  Iron  Ace,  vol.  106. 
no.  19,  Nov.  4.  1920.  pp.  USl-llSS.  7  figs.  Plant  of  Newton  Steel  Co..  Newton 
Falls,  Ohio.  Sheets  from  14  to  28  in.  gage,  in  widths  up  to  48  in.  and  lengths 
up  to  136  in  are  manufactured. 

Bureau  OP  RoLUNG  Mill  Research.  Design  of  Experimental  Rolling  Mill — V, 
W.  B.  Skinkle.  Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  11,  Nov.  1920.  pp. 
614-611),  2  figs.  Details  of  design  of  experimental  mill  of  Bureau  of  Rolhng 
Mill  Research. 


SCHOOLS 

Industrial.  Linking  Education  with  Factory  Profits,  T.  P.  Hickey.  Factory 
vol.  25.  no.  9.  Nov.  1,  1920,  pp.  1394-1396.  2  figs.  Ford  Motor  Co.  trade  schools 
for  boj-s. 

SCIENTIFIC   MANAGEMENT 

See  Inditstrial  Management. 

SCREW   MACHINES 

Automatic.  Galco  Machines  for  the  Automatic  Manufacture  of  Screws  (Machines 
Galco  pour  la  fabrication  automatique  des  ^is).  Revue  générale  de  l'Elec- 
tricité, vol.  8,  no.  14.  Oct.  2.  1920,  pp.  455-457.  5  figs.  Machines  of  Swedish 
manufacture. 

SEARCHLIGHTS 

Color  of  Light.  Color  and  Spectral  Composition  of  Certain  High-Intensity  Search- 
light Arcs.  Irwan  G.  Priest,  W.  F.  Aleggers,  K.  S.  Gibson.  E.  P.  T.  Tyndall 
and  H.  J.  McNicholas.  Technologic  Papers,  Bur.  of  Standards,  no.  168. 
Aug.  12.  1920,  14  pp.,  S  figs.  Investigations  made  with  co-operation  of 
Searchlight  Investigation  Section,  Corps  of  Engineers,  U.  S.  Army.  It  was 
calculated  that  color  of  light  from  these  arcs  is  approximately  equivalent 
to  light  of  noon  sun  at  Washington,  although  relatively  more  intense  in  blue- 
violet. 

SEWAGE   DISPOSAL 

Irrigation  Plant.  Experimental  Sewage  Irrigation  Plant  in  Florida  F.  E.  Staebner. 
Eng.  News-Rec.  vol.  8.5.  no.  18,  Oct.  28.  1920  pp.  848-849.  3  figs.  Filter 
effluent  pumped  to  field.  Discharge  of  risers  on  pipe  laterals  controlled  by 
automatic  float  valves. 

South  Africa.  Sewage  Disposal  in  South  Africa,  Alfred  E.  Snape.  Surveyor. 
vol.  58.  no.  1502.  Oct.  29.  1920.  pp.  289-291.  Comparison  with  practice  in 
Great  Britain. 


SEWAGE    PUMPING 

CaNTRirnoAi.    I'l  i        ■         .    .  ■,..,., 

LuiiKdoti  ' 

•luico  galtit  and  uutoiuutii:  xiu-k  ckuucr. 
HUAVm 

STHENani  or.  f^trength  of  ShaftJi  nnd  Reamn.  John  H.  Watta.  Am.  Muh-  vol.  A3, 
no.  20,  Nov.  11  1020.  pp.  900-010.  3  figft-  Chart  «howinc  ttrenffthi  of  ahafts 
coniiidcrcd  aa  beams. 

8IIIP   DESIGN 

Cbnthb  of  Buotancy.  General  Formulm  for  the  Vertical  Position  of  the  Centre 
of  Buoyancy  L.  Pistaor.  MarinA  Eng..  vol.  25.  no.  U,  Nov.  1020.  j>p.  008-000, 
2  fiss*     Application  of  formula)  to  extreme  caacn  to  tie  met  with  in  practice. 

SHIP   PROPUI^ION 

Diesbl-Enoine.  Diesel  EngincB  in  Merchant  Ships  (motori  diesel  sulle  navi  mcr- 
cantil)  Luigi  Monetti.  Revinta  Marittima.  vol.  .Vj,  nos.  7  and  8.  JuJy-Aug. 
1020,  pp.  91-100,  5  figs.     Advantages  of  Dieael-encinc  propulsion  for  ships. 

Diebel-Enoine-Electiuc.  Dissei  nnd  Diesel- Electric  Drive  for  Freighters.  Carl 
Comments.  Motorship,  vol.  5.  no.  II.  Nov.  1920.  pp  1007-1009.  I  fig. 
(^ur.stionM  of  wnight  and  prop<;ller  efficiency  compared  with  steam  drive  from 
shipbuilder's  point  of  view. 

DieseltEnoine  vfl.  Steam  Enoine.  The  Present  Position  of  the  Marine  Diesel-Engine. 
James  Richardson.  Position  Eng.  &  Indus.  Management,  vol.  4,  no.  18. 
Oct.  28.  1920.  pp.  551-557.  Comparison  of  running  costs  of  Diescl-engined 
ships  and  steamships. 

Electric.     See  Skip  Propulsion,  Electric 

Self-Propui.sion  Experiments.  Self- Propulsion  Experiments  Shipbuilding  and 
Shipping  Rec.  vol.  16.  no.  15,  Oct.  7.  1920.  pp.  429-430,  2  figa.  Deducted 
cur\'C3  of  ehp.  for  single  and  quadruple  screw  vessels. 

SHIP   PROPULSION,  ELECTRIC 

Cargo  Vessels.  Electric  Drive  Applied  to  Cargo  Vessels.  Power,  voL  52.  no.  18. 
Nov.  2.  1920,  pp.  706-708.  5  figs.  Details  of  electric  drive  in  the  Eclipse,  the 
first  merchant  vessel  thus  fitted  in  United  States. 

SHIPBUILDING 

Economies.  Shipbuilding  Economies.  G.  A.  Bisset  Marine  Eng..  vol.  25.  no.  11, 
Nov.  1020.  pp.  871-879  and  p.  907.  22  figs.  Methods  employed  at  Puget  Sound 
Navy  Yard  for  reducing  cost  of  ship  construction. 

United  ICingdom.  Lloyd's  Register  Shipbuilding  Returns.  Shipbuilding  &  Shipping 
Rec.  vol.  16,  no.  17,  Oct.  21,  1920.  pp.  485-486.  Figures  for  quarter  ended 
Sept.  30,  1920. 

SHIPS 

Cargo.     6,300-Ton  Deadweight  Freighter.     Marine  Eng..  vol.  25.  no  II,  Nov.  1920. 

pp.  885-890.  6  figs.  Economical  type  of  cargo  steamer  designed  by  Baltimore 
Dry  Docks  and  Ship  Building  Company.  Dimensions:  Length  overall.  356  ft.: 
beam,  molded.  49  ft.;  depth  molded,  28  ft.  7^  in.;  total  deadweighth.  7300 
tons;  i.hp.,  2000. 

Fabricated.  The  Future  of  the  Fabricated  Ship.  Eng.,  vol.  110,  no.  2858,  Oct.  8, 
1920,  pp.  464-469,   12  figs.     Data  relating  to  fabricated  ships  constructed 

in  U.  S. 

Heeung.  Heeling  Ships,  I.  C.  Hanscom.  Marine  Eng.,  vol.  25.  no.  11.  Nov.  1920, 
pp.  904-907,  6  figs.     Heeling  apparatus. 

SHIPS,   CONCRETE 

Construction.  Notes  on  Concrete  Ship  Construction,  I.  B.  McDaniel.  Tech- 
Eng.  News,  vol.  1.  no.  7.  Nov.  1920.  pp.  2-3,  4  figs.  Method  used  at  San 
Francisco  Shipbuilding  Co.  in  construction  of  two  7500-ton  tankers  built 
for  U.  S.  Shipping  Board. 

SILVER   METALLURGY 

Recovery  from  Manganese-Silver  Ores.  Recovery  of  Silver  from  Manganese- 
Silver  Ores.  Jay  A.  Carpenter.  Eng.  &  Min.  Jl..  vol.  110.  no.  19.  Nov.  6, 
1920.  pp.  898-902.  Chloridizing  roasting  followed  by  cyaniding  offers  con- 
siderable promise  on  material  which  cannot  be  treated  by  less  costly  processes. 
Volatilization  and  recovery  by  Cottrell  process  also  being  developed. 

SNOW   REMOVAL 

Tests.  Snow  Removal  Tests.  Public  Works,  vol.  49.  no.  19,  Nov.  6,  1920.  pp. 
427-429.  2  figs.  Experimental  tests  of  New  York  City  Street  Cleaning 
Department. 

SPARK   PLUGS 

Sparking  Potential.  The  Sparking  Potential  of  Spark  Plugs.  Automotive 
Industries,  vol.  43,  no.  IS.  Oct.  28.  1920,  pp.  864-865.  1  fig.  Tests  made  by 
engine  sub-committee  of  British  National  Advisory  Committee  for  Aeronautics. 

SPRINGS 

Spiral.  Spiral  Springs.  P.  H.  Parr.  Mech.  World,  vol.  68.  no.  1762,  Oct.  8.  1920. 
pp.  256-257.     Formula  and  tables  for  designing  them. 
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STANDARDS 

German  N.  D.  I.  Report.  Rrport  of  the  German  Industry  Committee  on  Standards, 
(Mitteilungen  des  Normenausschus8cs  der  Deutscheii  Industries).  Betrieb. 
vol.  2.  no.  15.  Aug.  1920,  pp.  373-389.  24  figs.  Proposals  of  the  Board  of 
Directors  for  allowances  of  standard  holes  and  shafts:  machining  accuracy 
of  limit  gages;  cylindrical  and  conical  boring  bushes;  and  <lisk  keys.  Proposed 
standards  for  détermination  of  hardness  according  to  Brinell's  method;  set 
screws  and  counterborings  of  splines;  and  machine-tool  handles. 

The  Standardization  of  Bores.  Wheel  Widths  and  Rounding  of  Teeth  on 
Change  Gears  (N'ormung  der  Bohrungen.  Radbretten  und  seitlichen  Run- 
dungen  an  Wechselradern) .  H.  Toussaint.  Betrieb,  vol.  2,  no.  16,  Sept.  1920. 
pp.  410-411,  2  fijrs.     Report  of  the  working  committee  for  pinions, 

Report  of  the  German  Industry  Committee  on  Standards  (Mitteilungen 
dps  Normenausschusses  der  Deutschen  Industrie),  Betrib,  vol.  2.  no.  16, 
Sept.  1920,  pp.  401-409,  12  figs.  Proposals  of  Board  of  Directors  for  snap 
gages  and  soft  steel  pipes  for  gases  and  liquids.  Proposed  new  standards  for 
binding  screws  and  for  wrench  openings. 

Hollow  Brick.  Hollow  Brick  Standards  (Normen  fUr  Hohlziegel).  L.  Schmelzer. 
Zeigelwelt.  vol.  51,  no.  29,  July  24.  1920,  pp.  325-327.  1  fig.  Write  rrefers  to 
his  own  and  K.  Dummler's  recommendations  for  standards. 

STANDPIPES 

Concrete.     Concrete  Standpipe  for  110  ft.  Head  at  Kansas  City,  T.  D.  Samuel,  Jr. 

Eng.  News-Rec.,  vol>S5,  no.  IS.  Oct.  28.  1920.  pp.  841-843,  5  figs.     With  40  ft. 

diameter  has  capacity  of  1,000,000  gallons.     Top  is  134  ft.  above  ground.     Has 

joint  at  base. 

STEAM   ENGINES 
Uniflow.     The  Uniflow  Steam-Engine.  F.  B.  Perry.     Jl.  Inst.  Mech.  Engrs.,  no.  6. 

Oct.  1920.  pp.  731-743  and  (discussion)  pp.  743-764,  20  figs.     History,  principle 

of  work  and  details  of  construction. 

STEEL 
Arc-Fused.  Metallography  of  Arc-Fused  Steel,  Henry  S.  Rawdon,  Edward  C. 
Groesbeck  and  Louis  Jordan.  Chem.  &  Metallurgical  Eng.,  vol.  23.  no.  16. 
Oct.  20.  1920,  pp.  777-782,  3S  figs.  Various  lines  of  investigations  are  utilized 
to  support  idea  that  microscopic  "plates"  existing  in  fusion  welds  are  due  to 
nitrogen;  that  plates  are  very  persistent,  and  are  not  responsible  for  low 
ductility  of  metallic  piece. 

Bars,  Specifications.  Specifications  for  Steel  Bars  for  Other  Uses  than  the  Manu- 
facture of  Machine  Tools  (Cahier  des  charges  pour  la  fourniture  de  barres 
en  acier  au  carbone  autres  que  les  aciers  à  outils).  Revue  de  Métallurgie, 
vol.  17.  no.  8,  Aug.  1920,  pp.  555-560.  Adopted  by  Commission  permanente 
de  Standardisation. 

Copper,  Developments  in.  A  Review  of  the  Development  of  Copper  Steel,  D.  M. 
Buck.  Iron  Age.  vol.  106,  no.  18,  Oct.  28,  1920.  pp.  1109-1110.  Bibliography 
of  subject.  Use  of  product  In  steel  freight  cars.  (Abstract.)  Paper  read 
before  Am.  Iron  &  Steel  Inst. 

Elastic  Strength.  Relative  Elastic  Strengths  of  Steel.  Can.  Engr.,  vol.  39. 
no.  IS,  Oct.  28.  1920,  pp.  465-468,  1  fig.  Relation  of  elastic  strengths  in 
shear,  tension  and  compression.  Guest's  law  is  claimed  to  be  erroneous, 
and  it  is  held  that  establishment  of  correct  ratios  improves  design  of  structural 
elements  subject  to  combined  stresses. 

Electric.  Electric  Steels,  C.  G.  Carlisle.  Eng..  vol.  110,  no.  2857,  Oct.  1.  1920. 
pp.  456-457.  Diagram  showing  relation  of  cutting  speed  to  durability. 
(Abstract.)     Paper  read  before  Iron  &  Steel  Inst. 

Impurities,  Detection  of.  An  Electrometric  Method  for  Detecting  Segregation 
of  Dissolved  Impurities  in  Steel,  E.  G.  Mahin  and  R.  E.  Brewer.  Jl.  Indus. 
&  Eng.  Chem..  vol.  12,  no.  11.  Nov.  1920.  pp.  1095-1098,  3  figs. 

Inclusions.  Inclusions  and  Ferrite  Crystallization  in  Steel.  II — Solubility  of 
Inclusions,  E.  G.  Mahin  and  E,  H.  Hartwig.  Jl.  Indus.  &  Eng.  Chem,  vol. 
12,  no.  11,  Nov.  1920,  pp.  1090-1095,  3  figs. 

Notched-Bar  Tests.  Experimental  Study  on  Impact  Tests  of  Notched  Bars 
(Etude  expérimentale  sur  les  essais  au  choc  des  barreaux  entaillés),  André 
Cornu-Thénard.  Revue  de  Métallurgie,  vol.  17.  no.  S,  Aug.  1920.  pp.  536-554, 
5  figs.     Comparative  study  of  machines  and  processes.     (To  be  continued.) 

Open-Hearth,  Basic.  High  Manganese  Iron  in  Basic  Open-Hearth  Practice, 
E.  A.  Wheaton.  Iron  Age,  vol.  106.  no.  18,  Oct.  28,  1920,  pp.  1112-U14. 
Paper  read  before  Am.  Iron  &  Steel  Inst. 

Manganese  Iron  as  Desulphurizer,  E.  A.  Wheaton.  Iron  Trade  Rev., 
vol.  67,  no.  18,  Oct.  28,  1920.  pp.  1196-1198.  Tests  indicate  that  use  of  high 
manganese  pig  iron  enables  open-hearth  operators  to  maintain  low  sulphur 
content  in  basic  steel.  Practice  does  not  reduce  tonnage.  (Abstract.)  Paper 
read  before  Am   Iron  &  Steel  Inst. 

Making  Basic  Open-Hearth  Steel.  F.  L.  Toy.  Iron  Age  Rev.,  vol.  67,  nos. 
18  and  19,  Oct.  28.  and  Nov.  4,  1920.  pp.  1199-1201  and  1275-1277  and  (discus- 
sion) pp.  1277-1278.  Oct.  28:  Developments  in  device  and  methods  for 
preserving  and  lengthening  life  of  furnace.  Merits  of  various  fuels  for  melting 
charges.  Efl5ciency  of  furnaces;  Nov.  4:  Working  high-sulphur  pig  iron  by 
use  of  heavy  lime  burdens  results  in  an  excessive  slag  volume.  Importance 
of  manganese  in  controlling  fluidity  and  basicity  of  slag.  Pouring  temperature 
discussed.     Paper  read  before  Am.  Iron   &  Steel  Inst.     (Abstract.) 

The  Basic  Open-Hearth  Process.  F.  L.  Toy.  Iron  Age,  vol.  106.  nos. 
18  and  19.  Oct.  28  and  Nov.  4.  1920,  pp.  1116-1119  and  1193-1195-  Paper 
read  before  Am.  Iron  &  Steel  Inst. 

Use  of  High  Manganese  Iron  in  Basic  Open  Hearth  Practice,  E.  A.  Wheaton. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  11.  Nov.  1920,  pp.  596-598.  Paper  read 
before  Am.  Iron  &  Steel  Inst. 

Production  in  Electric  Furnace.  Producing  Acid  Steel  Electrically,  James  W. 
Gal\in  and  Charles  N.  Ring.  Iron  Trade  Rev.,  vol.  67,  no.  17,  Oct.  21.  1920. 
pp.  1130-1132.  It  is  held  furnace  bottoms  should  be  cup  instead  of  saucer 
shaped.  Effect  of  melting  efficiency  of  degrees  of  compactness  of  scrap  charged 
into  furnace  is  studied. 

See  also  Alioy  Steel;  SUel,  High-Speed;  Nickel  Steel. 


STEEL  CASTINGS 

Heat  Treatment.  Heat  Treatment  Improves  Castings,  Fred  Grotts.  Foundry, 
vol.  48.  no.  21,  Nov.  1.  1920,  pp.  853-860  and  881,  14  figs.  Strength  and 
elongation  of  cast-steel  tractor  parts  are  improved  by  quench-and-draw  treat- 
ment. Danger  from  hardening  cracks  eliminated  by  remox'ing  casings  from 
water  before  entirely  cool.     Paper  read  before  Am.   Foundrymcn'a  Asan. 

STEEL.   HEAT  TREATMENT  OF 

Automobile  Steels.  The  Heat  Treatment  of  Automobile  Steels.  R.  R.  Abbott. 
Iron  Age,  vol.  106.  no.  18.  Oct.  28.  1920.  pp.  1110-1112.  2  figs.  Also  Iron 
Trade  Rev.,  vol.  67.  no.  18.  Oct.  28.  1920.  pp.  1202-1203.  2  figs.  Calculation 
of  critical  temperatures.  Classification  of  automobile  steeU.  Paper  read 
before  Am.  Iron  &  Steel  Inst. 

Dendritic  Formation.  Dendritic  Steel.  H  G.  Carter.  Trans.  Am.  Soc  for  Steel 
Treating,  vol.  1,  no.  1,  Oct.  1920,  pp.  56-61.  lOfigs.  It  is  concluded  from  results 
obtained  in  experiments  and  microscopic  examinations  of  bars  that  dendritic 
steel  cannot  be  broken  up  structurally,  and.  therefore,  stripping  a  casting 
while  very  hot  gives  rise  to  dendritic,  while  if  casting  is  allowed  to  cool  slowly 
dendrites  will  be  broken  up.     Hot  stripping  is  condemned  as  very  bad  practice. 

Electric-Furnace.  Heat  Treating  Steel  Electrically,  E.  F.  Collins.  Foundry, 
vol.  48,  no.  357,  Oct.  15.  1920,  pp.  826-830.  12  figs.  Test  data  showing  heat 
uniformity  of  electric  furnace.     Paper  read  before  Am.  Foundrymen's  Assn. 

Gas-Fired  Furnaces.  Hardening  Steel  in  Gas-Fired  Furnaces.  W.  A.  Ehlers. 
Sci.  Am.,  vol.  124,  no.  18,  Oct.  30.  1920,  pp.  450  and  460,  3  figs.  Details  of 
furnaces. 

Gas  vs.  Fuel  Oil.  Producer  Gas  for  Heat  Treating,  Geo.  H.  Trout.  Trans.  Am. 
Soc.  for  Steel  Treating,  vol.  ),  no.  1,  Oct.  1920,  pp.  51-55.  Results  of  compar- 
ative tests  using  fuel  oil  and  gas- 

STEEL  INDUSTRY 

Europe,  European  Iron  and  Steel  in  1920,  H.  Cole  Estep.  Iron  Trade  Rev., 
vol.  67,  no.  18.  Oct.  28.  1920,  pp.  1204-1210,  8  figs.  Two  years  after  war 
England  and  continental  countries  with  exception  of  Germany  and  Russia 
are  regaining  pre-war  capacity.  (Abstract.)  Paper  read  before  Am.  Iron 
&  Steel  Inst. 

India.  India's  Steel  Industry  Expanding,  Charles  P.  Perin.  Iron  Trade  Rev., 
vol.  67,  no.  19,  Nov.  4.  1920,  pp  1273-1274.  Extension  and  improvements 
to  blast  furnaces  and  mills  will  guarantee  output  of  pig  iron  and  steel  greater 
than  domestic  needs.  Country  may  soon  place  products  in  markets  of  world. 
(Abstract.)     Paper  read  before  Am.  Iron  &  Steel  Inst. 

South  Africa.  South  African  Iron  and  Steel.  Eng..  vol.  110,  no.  2858.  Oct.  8. 
1920.  pp.  478-480.     Posibilities  of  establishing  large  iron  and  steel  industry. 

Status  of.  Must  Help  to  Stabilize  Business,  Elbert  H.  Gary.  Iron  Trade  Rev., 
vol.  67.  no.  18,  Oct  28,  1920.  po.  1192-1193  Optimistic  outlook  is  made  of 
future  developments  in  steel  industry.  Tendency,  writer  says,  is  towards 
lower,  more  reasonable  and  fairer  relative  basis.  (Abstract.)  Presidential 
address  before  Am.  Iron  &  Steel  Inst. 

STEEL  MANUFACTURE 

Deoxidizers.  New  Deoxidizers  for  Steel  Manufacture,  J.  R.  Cain.  Chem.  & 
Metallurgical  Eng..  vol.  23.  no.  18,  Nov.  3.  1920.  pp.  879-882.  Reportof 
co-operative  investigation  sponsored  by  National  Research  Council  on  function 
and  action  of  deoxidizers,  together  with  experimental  work  to  find  low-melting 
mixtures  of  scavenging  oxides. 

See  also  Electric  Furnace-',  Operating  Data;  Steel  Refining;  United  Kingdom; 
Iron  Metallurgy,  Direct  Process. 

STEEL  WORKS 

Africa.  Steel  Plants  of  Africa.  Iron  Age,  vol.  106.  no.  20.  Nov.  11,  1920,  p.  1270. 
Report  on  present  condition  of  industry  and  estimate  of  requirements. 

British.  Baldwins,  Ltd.,  Adds  New  Plant,  Joseph  Horton.  Iron  Trade  Rev., 
vol.  67,  no.  17,  Oct.  21,  1920,  pp.  1133-1138.  20  figs.  Self  contained  unit 
being  completed  in  South  Wales  district  by  British  steel  syndicate.  Patent 
company,  capitalized  at  $35,000,000  controls  works  in  England,  Wales  and 
Canada. 

Schneider  Works.  France.  The  Iron.  Steel,  and  Engineering  Works  of  Messrs. 
Schneider  and  Co.  Engr.  (Supp.).  vol.  130,  no.  3377.  Sept.  17.  1920.  16  pp.. 
22  figs  Description  of  chief  works  of  company  in  France,  particularly  works 
at  Creusot  and  Breuil. 

Sheet  Mills.  Material  HandUng  Equipment  is  Important  Factor  in  New  Sheet 
Mill,  E.  L.  Shaner.  Iron  Trade  Rev.,  vol.  67  no.  19,  Nov.  4,  1920.  pp-  1266- 
1270,  9  figs.  Automatic  charging  machines  for  sheet  and  anneaUng  furnaces, 
crane  equipment  and  electric  tractor  and  trailer  system,  at  works  of  Newton 
Steel  Co. 

STREET  RAILWAYS 

Cars,  Safety.  One-Man  Safety  Car  Meeting  Approval  on  Many  Canadian  Sys- 
teins.  Elec  News,  vol.  29,  no.  21,  Nov  1,  1920.  pp.  41-46.  5  figs.  Thirteen 
towns  and  cities  are  operating  them  wholly  or  in  part.  It  is  said  that  platform 
expenses  have  reduced,  accidents  are  almost  unknown,  schedule  is  maintained, 
and  ser\*ice  is  satisfactory. 

Kansas  City,  Mo.  Rerouting  Plan  to  Save  $620.000.  Elec.  Ry.  Jl..  vol.  56. 
no.  19,  Nov.  6,  1920,  pp.  957-961,  6  figs.  Report  of  consulting  engineer  on 
Kansas  City  railways. 

Pavement  and  Construction-  Why  Street  Railways  Should  Bear  Share  of  Pave- 
ment Cost.  Eng.  News-Rec.  vol.  85,  no.  17.  Oct.  21.  1920,  pp.  795-796. 
Brief  data  from  166  cities  gives  reasons  why  two-foot  strip  outside  rails  should 
not  be  diminished. 
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IlaoBNitiuTivii  va.  I'neiimatk^  lliiAiiiNa.  Htrnot  lUllwny  MrnkiiiK  (Ilnitruii  iiir 
FriiKt»  (lor  HtntiMPiilmlinliri'iiinon),  W.  I*forr.  Klpktrinfhn  Kniflholrii^lio  ii. 
Ilulltlll'll.  vnl  IK,  lui  IJ,  Apr  IM,  MILMI.  pii.  |(l,'i-|(IM  Kilora  In  nrtirli'll  upiirur- 
iiiK  ill  |>n'(-«'tliii|i  \'<ilumr  of  nitiiii*  journnl  nti  tlir  rrliilivr  ttirrilH  of  tlir  puri'ly 
rifi'irir  Itniki'  iitid  tin*  piiiMiiiiiitto  liritki*  witli  rcKiird  to  i-lliririiry,  luifrty  nnd 
ri'olioiiiy:  iiiid  prcNriilit  tiitilo  iiiiiliK  opiTiitlnu  tint»  of  llic  Hui'IKm  AircH  (Argcll- 
limO  iierifl  riiilwny  ilurinii  Un-  yviir»  lllll-IIIIN,  i  ollortiil  iinil  loitipili'il  l>y 
iiuthor,  ilriiioimtnitinK  the  nutinfuclory  une  of  tlio  ifhort-circiiit  Itruki* 

ZoNH  FAnKM.  Huw  Uiv  Zt>np  Fiirn  Hun  Miidi*  (îood  nt  San  Diogo.  Kloo.  Ky.  Jl  , 
vol  M,  nu  ■<{),  Nov.  I.'l.  lU2n,  pp  IIIIHI-IIIIL',  A  I'ik»  In  apito  nf  low  dunaity 
of  noimliilioii.  IiikIi  initi'UKc  of  (ruck,  liirito  iiuiiiIkt  of  privniu  nntoiiinhilca 
liiiil  ili't<rt>tit*(>  in  iiiilitary  iitul  iiiiviil  poptilittioli,  roiiipiiny  aliown  -10  per  oimt 
liiorr  rovt'iiiii*  iind  \'J  tirr  cent  more  pnrtNriiKrrri  for  lirat  liilio  inotitlta  of  1U2U 
tta  iMiainat  aiinio  period  of  UU9. 

SUHMAUINE   WAUI  AUi; 

Detection  or  Suiimahinea.  Minlern  Murine  Prohlrma  in  War  and  Peaco.  C.  V. 
Dryadiilo.  Eng.,  vol.  110,  no«.  2S,W,  2850  nnd  2.S(10,  Oct.  8.  IS  and  22,  1020. 
i)|..  ISI-I.Sll,  (\  lix»  ,  r.21-fi23.  »  fig».,  nnd  552-.V>t,  4  figs.  Eleventh  Kelvin 
leetnrc  di'livereti  Iteforo  InBtn.  Elee.  Engra. 

SUBWAYS 

New  York  City.  Rnpid  Transit  I'lnn  for  Now  York  Proposes  sao  niile.t  of  New 
Track.  Eiig.  New-Hee.,  vol.  85,  no.  HI,  Oct  11,  1920.  pp.  751-757,  I  fig. 
Report  of  cliief  engineer  of  Tninsit  Construction  Comniiltec.  Twcnty-ono 
subndcolia  tunnels  nnd  three  moving  platforms  nrc  recommended. 

Stations.  A  Study  of  Rapid  Transit  Stations  Design,  Olof  A.  Nilsaon.  Eng.  Newa- 
Reo.,  vol  85.  nos.  IS  nnd  10.  Oct.  28  and  Nov  4,  1920.  pp  824-820.  12  figs., 
and  804-890.  11  figs.  Possibilities  for  fj;rent  time  saving  in  plntform  arrange- 
ment. Nov.  4:  Good  and  bad  features  in  arrangement  of  platforms  and  street 
approaches.     Dimensions  and  capacities  that  have  bieen  found  satisfactory. 


Square  and  Acme  Thread.  The  Design  of  Square  and  Acme  Thread  Taps  of 
Steep  Lead,  E.  A.  Diiie.  Am.  Mach..  vol.  33.  no.  20,  Nov.  11.  1920,  pp.  887- 
88S,  7  figs.     Methods  of  manufacture. 

TAR 

RK.MOVAL  FROM  CoKE  CiAS.  Removing  Tar  from  Coke  Gas — V,  A.  Thau.  Iron 
Trade-Rev,  vol.  67,  no.  20.  Nov.  11,  1920,  pp.  1331-1335,  10  figs.  Rotary 
tar  extractors. 

TELEPHONY 

.\dtomatic.  Automatic  Telephone  Progress.  Elecn.,  vol.  85,  no.  2214.  Oct.  22, 
1920,  pp.  466-471,  S  figs.  Introduction  of  panel  automatic  system  into  City 
of  London. 

London  System.  The  Telephone  Service  of  Large  Cities,  vnth  Special  Reference 
to  London.  E.  A.  Laidlaw  and  W.  H.  Grinsted.  Jl.  Instn.  Elec.  Engrs.  (Supp.), 
vol.  57.  part  2,  Oct  1920.  pp.  15S-18S  and  (discussion)  pp.  lSS-201,  14  figs. 
Proposal  is  made  for  introduction  of  "unit  of  telephone  service"  as  basis  of 
charge  made  to  subscriber.     Duration  of  conversation  determines  charge. 

TELESTEREOGR.\PHY 

Beun  System.  Sending  Photographs  Over  Wires,  Austin  C.  Lescarboura.  Sci. 
Am.,  vol.  123.  no.  19.  Nov.  6.  1920.  pp.  474 — 483 — 484.  3  figs.  Belin  system 
for  sending  actual  photographs  over  ordinary  telegraph  wire.  Photograph 
1.S  received  on  sensitized  cylinder.  Quivering  ray  of  light,  originated  by 
electric  current  froni  transmitter,  operates  at  receiWng  end  successively  upon 
all  parts  of  a  sensitized  paper  cylinder,  intensity  of  light  varying  so  as  to  repro- 
duce photograph. 

TERMINALS,  MARINE 

Portland.  Ore.  Port  Terminal  Pier  Design  at  Portland.  Ore.,  G.  B.  Hegardt. 
Eng.  News-Rec,  vol.  85.  no.  17.  Oct.  21.  1920.  pp.  796-797.  1  fig.  Consider- 
ations^ which  led  to  adoption  of  wide  piers  and  handling  maciunerj'  in  new 
municipal  docks. 

TESTING   MACHINES 

Transverse  Tests  on  Cast  Iron.  Develops  New  Machine  for  Bending  Tests. 
Iron  Trade  Rev.,  vol.  67.  no.  17,  Oct.  21.  1920,  pp.  1139-1140.  1  fig.  Hand- 
operated  transverse  and  bend  testing  machine  actuated  by  oil  pressure. 
Developed  by  Alfred  J.  Amsler  &  Co.,  Switzerland. 

THERMOCOUPLES 

Junctions.  The  Construction  of  Thermo-Couples  by  Electro-Deposition.  Wm. 
Hamilton  Wilson  and  Miss  T.  D.  Epps.  Physical  Soc.  of  London.  Proc. 
vol.  32.  part  5.  .^ug.  IS.  1920.  pp.  326-340.  15  figs.  Method  derised  to  over- 
come difficulty  of  making  satisfactory  soldered  joints  between  elements  of 
thermopiles  having^  large  number  of  closely  packed  junctions,  consists  in 
using  continuous  wire  of  one  of  elements  and  coating  those  parts  of  it  which 
have  to  form  other  element  with  electrolytic  deposit  of  another  metal. 

TIDAL  POWER 

Utiuzation-  utilization  of  the  Tides  (Utilisation  des  marées)  Amiral  Amet.  Revue 
générale  de  l'Electricité,  vol.  8,  nos.  14  and  15,  Oct.  2  and  9.  1920.  pp.  445- 
455.  and  483-492.  15  figs.  General  theory.  Co-ordination  of  available  data. 
(To  be  continued.) 


and  City  Plunninc  in  Franc«.  («eorce  B.   Ford. 
Oct   27,  IU2f),  pp.  421-422.     CompuUory 


TOOL8 

Stbbi.,  IIion-NpKRn.  IIi«h-Mn<-i«t  Ca.i  Kti-.l  Tool»  from  the  Kliylric  FurnoMi. 
Sterliim  II.  Iluniu'll  Iron  Aw.  vol  Km.  no  20.  ,Sov  II.  I'.r^l,  pp  VMH- 
12.'jli.  :i  liu»  IVuiiiei.  of  (  iiii.d  Hull-.  Ilnh-Hprwl  HUxl  &  Tool  Corporation 
in  making  loola  ready  for  uav  in  any  dcairod  ahape. 

TOWN   PLANNING 

FitANCB.     Ucconatruction  VuMrt      

Eng.  &  ('ontractiiig.  vol  64,  no.  17,  ,^  .  ._  ^ ^ 

city  planning  law  in  France.     Paper  rea<l  liotore  Afn.'Soc.  for  Mun.  Irnprov^ 
nicnta. 

TRACTORH 

Castinok.  Heat  Treating  Tractor  Coatinica.  Fred  Orotta.  Iron  Trado  Rev  ,  vol 
67,  no.  2U.  Nov.  II.  1020,  no.  1340-1348,  12  fic>.  Renearcb  work  conducted 
by  Holt  Mfg.  Co  ,  Peoria,  III.  (Abstract.)  Paper  read  before  Am.  Foundry- 
men's  Aann. 

Manupacti'be.     Operation»   in   Building  Tractora.   Fre<l    H.   Colvin.     Am.    Mach 
vol.  53.  no.   20.   Nov.    II,   1020,  pp.  877-883.  2't  fig».     Methodi  at  Works  of 
C.  L.  Beat  (.Jo»  Traction  Co.,  California. 

Test».  Tractora  Perform  Effectively  in  British  Trials,  M.  W.  Bourdon.  Auto- 
motive Induatrica.  vol.  43.  no.  18.  Oct.  28,  1920,  pp.  856-860,  16  figs.  Account 
of  1920  Britiah  tractor  trial».  There  were  46  entries  all  except  two  of  which 
were  powdered  by  internal  combustion  engines. 

TRAIN  CONTROL 

Ai'TOMATic.  Test  of  Shndle  Automatic  Train  Control.  Ry.  .Signal  En«r.,  vol.  1.3, 
no.  10.  Oct.  1920.  pp.  404-405,  1  fig.  Chart  showing  signal  indications  for 
each  run  as  train  approaches. 

Intehmittknt-Contact  Type,  The  Bourdcttc-Brookins  Train  Control  SysUm. 
Ky  .Signal  Engr..  vol.  13.  no.  10.  Oct.  1920.  pp.  411-413,  7  figs.  System  is  of 
intermittent  electrical  contact  type. 

TRAIN  LIGHTING 

Lamps  for.  Essentials  of  Train  Lighting  Bui.  Eng.  Dept.  Nat.  Lamp  Works, 
Gen.  Elec.  Co..  bul.  no.  lOD.  Oct.  27,  1919,  16  pp..  13  ficjs.  Suggestions  as 
to  proper  use  of  Mazda  lamps  for  train  lighting.     Techmcal  data  of  lamps. 

TRANSPORTATION 

Land  vs.  Wateb  Routes.  Comparison  of  Cargo  Transportation  by  Land  and 
Water  Routes.  William  T.  Donnelly.  Marine  Eng.,  vol.  25,  no.  11.  Nov. 
1920.  pp.  899-903.  5  figs.  S>'stem  for  prompt  dispatch  of  cargoes  by  inland 
water  routes.  Fleets  of  separately  propelled  vessels  travel  together  in  convoy 
with  central  electric  generating  station  afloat  connected  to  fleet  by  cable  and 
with  all  propellers  driven  by  electric  motors.  Such  a  system  is  found  to  be 
more  economical  than  any  of  land  systems. 

Steam  Vehicles.  Road  Transportation  by  Steam-Vehicles.  P.  ^.  Robson.  Jl. 
Instn.  Mech.  Engrs.,  no.  6,  Oct.  1920,  pp.  639-661  and  (discussion)  pp.  661- 
672,  9  figs.  Sees  steam  motor  wagon  "as  the  most  economical  and  reliable 
form  of  road  transport." 

TUBES 

Manufacture.  Manufacturing  Steel  and  Iron  Tubes.  H.  C.  Ebright.  Blast 
Furnace  &  Steel  Plant,  vol.  8,  no.  11,  Nov.  1920.  pp.  609-612.  3  figs.  Y'oungs- 
town  sheet  and  Tube  Company's  method  of  manufacturing  pipe  processes 
used  in  forming  and  welding  steel  tubes.  Process  of  threading^  testing  and 
finishing. 

Narrow.  Riveting.  Riveting  of  Narrow  Tubes.  Eng.  and  Indus.  Management, 
vol.  4.  no.  15,  Oct.  7.  1920.  pp.  456-457.  18  figs.  Method  of  riveting  narrow 
tubes  from  inside.  Translated  from  Luftfahrt,  and  circulated  by  British  Air 
Ministry. 

TUNNELS 

Construction  Methods.  Tunnels — XXVI.  Ry.  Engr.,  vol.  41.  no.  489,  Oct. 
1920,  pp.  426-430.  11  figs.  Construction  methods  adopted  in  Rogers  Pass 
Tunnel  made  by  Canadian  Pacific  Railway  in  1913-1915  in  British  Columbia, 
and  at  Twin  Peaks  tunnel.  pro\'ided  for  new  highway  near  San  Francisco,  Cal. 

TU  RBO-GE  .NER.\TORS 

Steel  Foundations  for.  Steel  Foundations  for  30.000-KiIowatt  Horijontal  Turbo- 
Generators.  J.  R.  James.  Power,  vol.  52.  no.  17.  Oct.  26.  1920.  pp.  646-649. 
3  figs.  Steel  foundations  for  30.000-kw.  turbo-generators  recently  installed 
by  Detroit  Edison  Co.  Reduction  in  weight  of  about  500  tons  was  effected, 
difference  in  cost  was  negligible  and  operation  has  shown  almost  no  perceptible 
\ibration. 

TURPENTINE 

Data  on.  "Turpentine:  Its  Sources.  Properties.  Uses,  Transportation,  and  Market- 
int.  with  Recommended  Specifications.  F.  P.  Veitch  and  V.  E.  Grotlisch. 
r.  S.  Dept.  .\griculture.  bul.  no.  808,  Nov.  8.  1920,  51  pp.,  7  fiirs. 


Sec  Electron  2'ubt: 


VACUUM   TUBE.S 


VENTIL.iTION 


Ventil.atohs.     Recent  Tests  on  Automatic  Ventilators.   A.   J.   Mack.     Heat  and 
Vent.  Mag.,  vol.  17,  no.  10.  Oct.  1920.  pp.  27-29.  3  figs.     Results  of  tests 
indicated  that  siphoning  ventilators  have  advantage  over  non-siphoning  types. 
Sec  aho  Heating  and  Vcntilatiun. 
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VOLTAGE  REGULATION 


WAVES 


Step  Induction  Regulator.     The  Step  Induction  Regulator.  E.  E.  Lehr.     Elec.  Wave-Motion  Torbine.     Wave-Motion  Turbine,  Arthur  Palme.  ...Power,  vol.  52, 

-      -  ■■        .     .    ..  - -  ^g    jg^  pjgy    2.   1920.  pp.  70O;701,  4  6g8.     Bcheme  for  utihzatioD  of  wave 

motion,  in  operation  for  some  time  at  Royan,  France. 


Jl.    vol.    17.   DO.    11,   Nov.    1920.  pp.   510-514,  4  figs.      Structural  details  of 


apparatus  and  method  of  connecting  it. 

VULCANIZATION 

New  Process.  The  New  Process  for  the  Vulcanization  of  Rubber,  S.  J.  Peachy. 
India  Rubber  Jl.  vol.  60.  no.  17,  Oct-  23,  1920.  pp.  25-26.  Cold  cure  process. 
It  consists  in  exposing  rubber,  alone  or  in  admixture  with  practically  any  useful 
filling  agent  or  pigment,  successively  to  action  of  two  gases,  sulphur  dioxide 
and  hydrogen  sulphide.  Gases  diffuse  into  rubber  and  there  interacting 
produce  active  form  of  sulphur  which  is  capable  of  combining  with  and  \'ulcan- 
izing  rubber  at  ordinary  temperature. 

W 

WAGES 

Minimum.  Food  Requirements  and  the  Minimum  Wage.  Nature  (Lond.1.  vol. 
106,  no.  2661,  Oct.  28,  1920,  pp.  284-286.  Based  on  figures  compiled  by 
Food  Committee  of  Royal  Society. 

WALLS 

Concrete.  A  New  System  of  Hollow  Concrete  Wall  Construction,  Charles  Alma 
Byers.  Building  Age,  vol.  42,  no.  11,  Nov.  1920.  pp.  31-32,  3  figs.  S.vstem 
designed  and  patented  by  Charles  B.  Harp,  construction  engineer  of  Los 
Angeles.  CaUfornia.  Walls  are  erected  with  pre-cast  concrete  slabs  which 
are  set  edgewise  in  two  tiers  to  form  continuous  air  space. 

WATER  GAS 

Automatic  Controller.  Ensuring  a  Constant  Quality  of  Water  Gas.  Gas  World, 
vol.  73,  no.  1891,  Oct.  16,  1920,  pp.  297-298,  1  fig.  Automatic  controller 
manufactured  by  Davison  and  Partner,  London,  England. 

WATER  METERS 

Design.  Defects  in  Current  Meters  and  a  New  Design.  Samuel  Fortier  and  E.  J. 
Ho£f.  Eng.  News-Rec.  vol.  85,  no.  20,  Nov.  11,  1920,  pp.  923-924,  2  figs. 
Meter  developed  to  meet  requirements  of  relatively  low  velocities  and  small 
channels. 

WATER  POWER 

Federal  Power  Commission.  Commission  Drafts  Its  Rules.  Bui.  Water  Power 
League  of  America,  vol.  1,  no.  2.  Aug.  1920,  pp.  9-14.  Rules  and  regulations 
which  will  govern  work  of  Federal  Power  Commission  created  under  Federal 
Water  Power  Act. 

Resources  in  U.  S.  Development  of  National  Watcr-Power  Resources,  C.  D. 
Wagoner.  Elec.  Rev.  (Chicago),  vol.  77,  no.  19,  Nov.  6,  1920,  pp.  717-720, 
3  figs.     Analysis  of  developed  and  undeveloped  water  powers  in  U.S. 

United  States.  Potential  Water  Powers.  Bui.  Water  Power  League  of  America, 
vol.  1,  no.  I,  July.  1920.  pp.  5-6  and  24.  Total  possible  water  developments 
on  the  4325  miles  of  river  channels  included  in  present  navigation  projects 
over  which  Federal  Government  retains  jurisdiction  for  navigation  purposes, 
are  estimated  to  amount  to  at  least  10,200,000  hp. 

WATER  SUPPLY 

Cleveland.  Planning  the  Future  of  the  Cleveland  Water  Supply,  A.  V.  Ruggles. 
Eng  News-Rec.,  vol.  85.  no.  19,  Nov.  4,  1920,  pp.  886-889,  4  figs.  Methods 
followed  lead  to  S30.000.000  program  by  1920  delivering  430,000,000  gallons 
daily  from  four  intakes  of  which  two  will  be  new. 


WELDING 

See  Autogenous  Welding:  Electric  Welding:  EUctric  Welding,  Arc:  Electric 
Weldino,  Resistance:  Oxy-Acetytene  Welding. 

WELDS 

Tests.  Testing  Steel  Plate  Welds.  Iron  Age,  vol.  106,  no.  20,  Nov.  11,  1920, 
p.  1265.  Methods  for  quickly  determining  general  character  of  work. 
(Abstract.)     Paper  read  before  Am.  Welding  Soc. 

Testing  Welds.  S.  W.  Miller.  Acetylene  Jl.,  vol.  22,  no.  5,  Nov.  1920. 
pp.  258-263  and  p.  295,  26  figs.  Also  Welding  Engr.,  vol.  5,  no.  10. 
Oct.  1920,  pp.  26-36,  26  figs.  Methods  of  testing.  Paper  read  before 
Am.  Welding  Soc. 

WIND  TUNNELS 

Germant.  Report  on  German  Wind  Tunnels  and  Apparatus,  Edward  P.  Warner. 
Aerial  Age.  vol.  12,  no.  10,  Nov.  IS.  1920,  pp.  275-277.  2  figs.  Description 
of  wind  tunnels  at  Gottingen.  Aachen,  Dessau  and  Friedrischafen  together 
with  methods  of  operation  and  details  of  apparatus  used.  (To  be  continued.) 
Report  of  Nat.  Advisory  Committee  for  Aeronautics. 

Resistance  Equation.  Air  Forces  on  Circular  Cylinders.  Axes  Normal  to  the 
Wind,  with  Special  Reference  to  Dynamical  Similarity,  Hugh  L.  Dryden. 
Sci.  Papers,  Bur.  of  Standards,  no.  394,  Sept.  4,  1920,  pp.  489-519,  10  figs. 
Eicperimental  study  of  general  wind  tunnel  resistance  equation. 

WIRING 

Earthing.  Earthing.  Jl.  Instn.  Elec.  Engrs.,  vol.  58.  no.  292,  June  1920,  pp. 
468-475  and  (discussion)  pp.  476-490,  4  figs.  Report  of  earthing  sub-com- 
mittee of  Wiring  Rules  Committee,  appointed  to  "consider  the  whole  question 
of  earthing,  including  the  time  element  of  circuit-breakers,  the  heating  of 
conductors,  the  current-carrying  capacity  of  the  apparatus  earthed,  the  trop 
of  pressure  in  metal  sheating,  and  the  number  of  earth  wires  required." 

WOMEN  worki:rs 

Management  of  Women.  The  New  Place  of  Women  in  Industry — II.  Ida  M. 
Tarbell.  Indus.  Management,  vol.  60,  no.  5,  Nov.  1920,  pp.  329-330.  Discusses 
successful  utilization  of  women  workers. 

WOOD  PRESERVATION 

Charring.  Charring  Does  not  Preserve  Wood.  Forest  Products  Laboratory, 
Technical  Notes.  Oct.  15,  1920.  no.  108,  1  p.  Tests  showed  that  charring 
deep  enough  to  resist  decay  would  undoubtedly  weaken  post  of  ordinary  size. 

Preservative  Treatment.  Water  Solubility  a  Necessary  Property  of  Wood 
Preservatives.  Forest  Products  Laboratory.  Technical  Notes,  Oct.  15,  1920, 
no.  114,  1  p.  That  any  substance  to  be  effective  wood  preservative  must 
be  soluble  in  water  at  least  to  extent  of  producing  toxic  water  solution  is  basis 
of  theory  now  being  developed  at  U.  S.  Forest  Products  Laboratory. 

WORKMEN'S  COMPENSATION 

U.  S.  and  Canadian  Laws.  Comparison  of  Workmen's  Compensation  Laws  of 
the  United  States  and  Canada  up  to  January  1.  1920.  Carl  Hookstadt.  U.  S. 
Dent,  of  Labor.  Bur.  of  Labor  Statistics,  no.  275,  Sept.  1920,  140  pp.  Covers 
all  laws  enacted  up  to  January  1,  1920. 
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Enj^ineerinê  Index 


Thin  Index  Is  prepared  by  (ho  American  Society  of  Mechanical  Engineers. 

In  this  depiirtvxmi  will  he  pufdishrd  from  month  to  month  the  titles  of  current  engineering  pnprra  vnth  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  ia  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photoatntlc  I'opleN  of  fho  urticlcH  llNtetl  In  this  noctlon.  or  others  on 
■ffiftlncerlnU  nnhJii'lH,  iniiy  bo  tibiulncJ  from  tho  Enftliiuurtnft  Socle tlct 
l.lbrury. 

Price  of  o:icb  print  (up  to  It  by  14  In.  sl/.c)  25  conti.  plu»  poNtafto.  Where 
poiuilble.  two  puili'!!,  up  to  7  by  9  In.  ttUo.  will  bu  photoilr;iphc'il  on  one  print. 
l.urUer  niiitt»zlne«t  riH|ulrc  a  print  per  paile.  itllls  will  be  malloJ  with  tho 
prlntf). 

The  Library  U  also  preparett  to  translate  articles,  to  compile  lints  of 
referenced  on  enUlneerlnû  Hubjects  and  ronJor  nnslstanoc  In  Hlmllar  ways. 
Charges  are  made,  Huffldent  to  cover  tho  cost  of  this  work,  (^arrcspondonce 
Is  Invited.  Information  concernlnft  tho  charge  for  any  NpeclHc  Horvlce  wilt 
bo  Ulven  those  Interested.  In  a.sklnA  for  Information  plea.se  be  definite,  so 
that  the  Investigator  may  understand  clearly  what  Is  desired. 

The  Enillneerlnrt  Societies  Library  Is  under  the  manaitoment  of  the 
United  EnUlneerlni^  Society,  which  a*lministers  It  as  a  public  reference 
library  of  enalneerlnft.  It  Is  maintained  jointly  by  tho  American  Society 
of  Civil  Kn^lneers;  the  .\merlcan  Institute  of  Minima  and  Metalluri^lcal 
Knftlneers;  the  American  Society  of  Mechanical  Enillnoers  and  the  American 
Institute  of  Electrical  Enitlneers.  It  contains  ISO, 000  volumes  on  enftln- 
eerlnit  and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  In  lis  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Enâineering  Societies  Library, 

29  West  Thirty-ninth  Street,  New  York,  N.Y. 


ACCIDENTS 

BciLDiNQ  Construction.  Keeping  Track  of  Construction  Accidents  Contract 
Rec,  vol.  ;H.  no.  45,  Nov.  10.  1020.  pp.  107S-10S1.  Describes  systematic 
method  of  checking  safety.  Keport  adopted  by  Constructioa  Section  of 
Nat.  Safety  Council. 

AERIAL  PHOTOGR_\PHY 

SuBTSTiNO.  Surveying  from  the  Air.  E.  Lester  Jones.  Eng.  Newa-Rec.,  vol.  85, 
no.  25.  Dec.  16.  1920.  pp.  11S4-1186,  3  figs.  Teats  oT  United  States  Coast 
and  Geodetic  Survey. 

AERONAUTICAL  INSTRUMENTS 

Incunometers.  Airplane  Flight  Instruments,  Kurt  Bennewitz.  A\'iation,  vol.  9, 
no.  11,  Nov.  29,  1920.  pp.  346-348,  8  figs.  Inrlinometers  with  stationary 
system  of  references,  and  with  moving  system  of  reference.  Translated  from 
Technische  Berichte. 

AEROPLANE  ENGINES 

American.  Modern  Aviation  Engines-:— VI,  K.  H.  Condit.  Am.  Mach.,  vol.  53, 
no.  23,  Dec.  2.  1920,  pp.  1042-1044,  6  figa.  Representative  American  designs 
for  commercial  aviation. 

CABBtFRETORe.     See  Carburetors. 

Itauan.  Modern  Aviation  Engines — V,  K.  H  Condit.  Am.  Mach.,  vol.  53,  no.  21, 
Nov.  18,  1920,  pp.  936-933,  5  figs.     Italian  tjTfS. 

Pbisscrb  Gages.  Pressure  Gages  for  Airplanes.  AWation,  vol.  9,  no.  11.  Nov. 
29,  1920.  pp.  357-8,  2  figs.     Instructions  for  installing  gages. 

Starters.  Comparative  Test  of  Auxiliary  Starting  Devices  for  the  Liberty  Engine. 
Air  Service  Information  Circular,  vol.  2,  no.  3,  Sept  25,  1920.  7  pp.,  6  figs. 
Obje'^t  of  teat  was  to  compare  ease  of  starting  of  12-ryHnder  Liberty  engine 
equipped  with  two  auxiliary  starting  devices  designed  by  Engineering  Division, 
AïT  Service. 

Wright.  New  Wright  Aeronautical  Engine.  Aviation,  vol.  9.  no.  13,  Dec  13,  1920, 
pp.  420-423.  7  figa.  Latest  design  manufactured  by  Wright  Aeronautical 
Corp'n,  manufacturers  of  Wright-Hispano  engine. 

AEROPLANE  PROPELLERS 

Bladb-Screw  Theory.  A  Few  Remarks  Concerning -Some  Fundamentals  of  the 
Theory  of  Blade-Screws,  George  de  Bothezat.  Aeronautical  Jl.,  vol.  24, 
no.  119,  Nov.  1920.  pp  595-600,  1  fig.  Generalized  form  of  fluid  resistance 
met  in  case  of  blade  screw. 


Debium.  «Screw  Propcllrni,  M.  A.  S.  Riach.  Aironautlct,  vol.  19,  no*.  3A8,  370,  371  and 
372,  Nov.  4.  18.  2.1  and  Doc.  2.  1020.  pp.  327-328.  362-306.  377-.378  and  401-402, 
0  figs.  Nov.  4;  I)c«i|(n  furmulaa.  Sov.  18;  t->|UBtionf)  of  motion  .S'ov.  25: 
Formulas  for  dcterinintng  strtuiMrfl.  Dec.  2:  ttjilation  Instwffrn  "momentum" 
and  "aorofoil"  iheorictt  of  propcUor.  aaauming  "inflow"  as  theory  baaia.  (Coa- 
tinuation  of  serial.) 

Variabi-b-Pitcii.  Tho  Oddy  Variable  Pitch  and  Ilcvcming  Propellfr,  A.  M.  Buck- 
wald.  Aerial  Age.  vol.  12.  no.  II,  Nov.  22,  1020.  p.  200,  1  fig.  Propeller 
exhibited  at  Ix^ndon  Aero  Show. 

Variablo-Pitch  Propeller  for  Flyina  at  High  Altitudna  (lU-lices  à  paa 
variable  pour  le  vol  aux  Rrandea  altitude»».  .1.  Strwrsru  ct  D.  Cuamanovnci. 
Aérophile.  vol.  28.  nos.  17-18,  Sept.  1-15.  1020.  pp.  272-273,  4  figs.  Patented 
design. 

AEROPLANES 

Aerofoils.  Tho  Wragg  Adjustable  Compound  Aerofoil.  C.  A.  WraKs.  Aerial 
Age.  vol.  12,  no.  13.  Dec  6,  1920,  p.  34(5.  2  figs.  Device  for  enabling  wider 
speed  variation.  It  con»ists  of  using  two  aerofoils  suitable  for  every  high 
speed  and  placing  them  at  low  incidence,  one  behind  and  a  little  below  the 
other  Bo  that  there  is  a  small  gap  between  them. 

B.iLAN'ciNQ.  A  Method  for  Determining  the  Angular  Setting  of  a  Tail  Plane  to 
Give  Balance  at  any  Given  Condition.  L.  V.  Kerber  and  W.  F.  Gerhardt. 
Aerial  Age,  vol.  12,  no  14,  De'*  13.  1920  pp  37IV373.  1  fig.  Method  include» 
determination  of  proper  angular  setting  of  horizontal  tail  plane  to  give  'on- 
gitudinal  balance  at  level  flight  at  any  given  speed,  climbing  flight  at  best 
rate  of  climb  and  when  gliding  at  any  angle  with  power  off. 

BiscHOFP.  The  Bischoff  Small  Aeroplane  (L'avionnette  de  BischofTl,  R.  Esnault- 
Pelterie  Aerophile,  vol.  2S.  nos.  17-18.  Sept.  1-15.  1920.  pp.  26&-2fi8,  2  fiaa. 
Dimensions:  Length,  3.52  m.;  height,  1.3  m.;  width,  5.2  ta.;  total  weight, 
empty.  102  kgr.;  speed.  90  kw.  per  hr. 

Centering.  Centering  Aeroplanes  (Centrage  des  Avions),  L.  Huguet.  Vie  Tech- 
nique et  Industrielle,  vol.  1.  no.  9.  June  1920,  pp.  207-210,  6  figs.  Influence 
of  various  elements  of  aeroplane  upon  its  longitudinal  stability  in  flight. 
(Continuation  of  serial.) 

Design.  Some  Requirements  of  Modern  Aircraft.  Eng.,  vol.  110,  no.  2864,  Nov. 
19,  1920,  pp.  683-684,  6  figs.  Requirements  of  aeroplanes  for  commercial 
aviation  service. 

Giant.  Post-War  Types  of  Giant  Aeroplanes  (Les  avions  géants  d'après-guerre), 
Jean-Abel  Lefranc.  Nature  (Paris),  no.  2430  Oct.  30.  1920.  pp.  276-285. 
2  figs.     Survey  of  developments.     (To  be  continued.) 

Heucopters.     See  HeHcoplers. 

Hydroplanes.     See  Hydroplanes. 

Metallic  Construction.  The  Utilization  of  Metallic  Structurée  in  Aeroplanes 
(L'utilisation  des  profilés  métalliques  dans  la  construction  des  aéroplanes). 
Aéronautique,  vol.  2.  no.  14,  July  1920,  pp.  52-54,  19  figs.  Metals  used, 
types  of  structures  and  methods  of  joining. 

Model.  Experiments  with.  Some  Erperiments  with  Model  .\irplanes,  Albert  A. 
Merrill.  Aviation,  vol.  9,  no.  11.  Nov.  29,  1920.  p.  349.  2  figs.  Experiments 
made  in  Eiffel's  laboratof^  and  National  Physical  Laboraton,'  in  England 
to  determine  static  stability  in  pitch  for  models  with  elevator  set  in  various 
positions. 

Passenger.  The  Unusual  in  Passenger  Carrjnng  Airplanes,  Alfred  Long\-ille. 
Sci.  Am.,  vol.  123.  no,  25.  Dec.  IS,  1920.  p.  609,  3  figs.  Recent  develop- 
ments in  Germany  and  Italy. 

Ranges.  A  Study  in  Aeroplane  Ranges  and  Useful  Loads.  J.  G.  Coffin.  Flight, 
vol.  12,  nos.  47  and  48.  Nov.  18  and  25.  1920.  pp.  1199-1201.  2  figs.,  and  1214:- 
1216,  3  figs.  Nov.  IS:  Theory  of  maximum  range  conditions.  Nov.  25: 
Effect  of  wind  on  range  calculations. 

Single-  vs.  Twtn-En  ined.  A  Comparison  of  Single-  and  Twin-Engined  Aeroplanes, 
R.  M.  Hill.  Aeronautics,  vol.  19,  no.  36S,  Nov.  4.  1920.  pp.  320-321.  Com- 
parison from  pilot's  point  of  view.  (Concluded.)  Paper  read  before  Royal 
Aeronautical  Society 

Spars.  The  Design  of  Spars  with  Offset  Pin  Joints,  Harris  Booth.  Aeronautical  J'., 
vol.  24,  no.  1  IS.  Oct.  1920  pp.  563-574.  Stresses  in  bay  of  spar  under  different 
loads.     Design  formulas. 

Stability.  Aerodynamic  Study  of  the  Supporting  Members  of  an  Aeroplane  (L'é- 
tude aérodynamique  des  organes  sustentateurs  d'avion),  M.  Rocca.  Aéro- 
nautique, v'ol  2,  nos.  14  and  15,  July  and  Aug.  1920.  pp.  87-91,  3  figs.,  and 
129-132,  8  figs.     Prantl  method  as  set  forth  in  the  German  press. 

Tests.  Static  Tests  of  Aeroplanes  .(Essais  statiques  des  avions).  Paul  Boccacio. 
Aéronautique,  vol.  2,  no.  17,  Oct.  1920,  pp.  190-195,  8  figs.  Methods  of 
procedure. 
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Transport.  Proposed  Transport  Airplane.  Aviation,  vol.  9,  no.  100,  Nov.  22, 
1920.  p.  321,  1  fig.  Dimensions:  Span,  125  ft.;  overall  height,  19  ft.;  length 
overall,  75  ft.;  total  area,  3SG4  sq.  ft.;  maximum  speed,  130  m.p.h.;  total 
weight,  18.5  tons. 

Vabiablb-Surface.  a  French  Variable  Wing.  Aeronautics,  vol.  19,  no.  372, 
Dec.  2,  1920,  p.  391    3  figa.     Gastambide-Levavasseur  design. 

Another  New  Wing.  Aerial  Age.  vol.  12.  no  11,  Nov.  22.  1920.  p.  297, 
2  5g8      Developed  by  Levavasseur.  inventor  of  Antoinette  monoplane. 

The  New  Variable  Surface  Airplane.  H.  M  Buckwald.  Aviation,  vol.  9, 
no  10.  Nov.  22.  1920,  pp-  314-316.  6  figs.  Levavasseur  and  Gastambide  is  a 
tractor  biplane  fitted  with  250  hp.  Salmson  engine.  Pilot  can  vary  surface, 
while  in  flight,  from  345  sq.  ft.  to  560  sq.  ft.,  by  sliding  panels  in  the  upper 
plane. 

WiNoe.  The  New  Handley  Page  Aeroplane  Wing.  Engr.,  vol.  130.  no.  3383.  Oct. 
29,  1920.  p.  421,  2  figs.  Slotted  wing  form.  In  trial  tests,  slotted  machines 
rose  at  pharper  angle,  climbed  more  quickly,  alighted  at  much  slower  speed 
and  pulled  up  in  considerably  shorter  distance  than  ordinary  type 

Why  the  Wing  of  Uniform  Section  May  Survive,  Douglas  Shaw.  Aero- 
nautics, vol-  19,  no.  370,  Nov.  18.  1920.  p.  359.  Because  of  its  comparatively 
low  cost  of  production.  It  is  besides  aerodynamically  justified  and  desirable, 
and  is  a  sound  engineering  compromise. 

See  also  Variable-Surface. 

AIR  BRAKES 

Defects.  Car  Failures  Caused  by  Improper  Brake  Maintenance,  E.  H.  Wood. 
Official  Proc.  Car  Foreman's  Assn.,  vol  16.  no.  2,  Nov.  1920.  pp.  21-33  and 
(discussion)  pp.  34-71,  7  figs.  Classification  and  discussion  oE  principal 
defects  in  brake  apparatus  that  cause  car  failures. 

AIR  COMPRESSORS 

LuBRiCATiox.  Lubrication  of  Air  Compressors,  H.  V.  Conrad.  Glass  Industry. 
vol.  1,  no.  2,  Dec.  1920,  pp.  41-43,  1  fig.  Practice  recommended  by  Compressed 
Air  Society. 

AIR-HOSE  LINES 

Couplers.  Making  Thor  Quick-Action  Air  Line  Couplers,  J.  V.  Hunter.  Am. 
Mach-,  vol.  53,  no.  21.  Nov.  IS,  1920.  pp.  931-933,  10  figs.  Machining  oper- 
ationa  used  in  producing  couplers  in  large  quantities. 

AIRCRAFT  CONSTRUCTION   MATERIALS 

WiBZ  Cables.  Wire  Cables.  Walter  A.  Scoble.  Aeronautical  Jl..  vol.  24,  no.  118, 
Oct.  1920.  pm.  537-562,  3  figs.  Tests  on  wire  rope  under  tension,  shock  and 
vibration.  Bearing  of  core  diameter  on  strength  of  cables.  Cables  tested 
were  of  types  used  in  aeronautics. 

AIRSHIPS 

Commercial.  The  Commercial  Airship  —  Its  Operation  and  Construction,  Trevor 
Dawson.  Flying,  vol.  9,  no.  11,  Dec.  1920.  pp.  665-673,  9  figs.  Traffic 
possibihties  of  airships.  Size  of  airship  required.  Development  of  motoring 
power.     Possibilities  of  reducing  cost  of  construction  and  operation. 

German.  The  German  Airships  L  64  and  L  71.  Automobile  Engr.,  vol.  10,  no. 
144,  Nov.  1920,  pp.  445-447,  6  figs.     Notes  on  their  machinery  installations. 

Hangars.     See  Hangars. 

Wiring  of  The  Transverse  Wiring  of  the  Rigid  Airship.  E.  H.  Lewitt.  Aeronautics, 
vol.  19.  no  372.  Dec.  2,  1920,  pp.  397-400,  6  figs.  Theoretical  investigation 
into  magnitude  and  variation  of  tensions  in  transverse  wires  of  rigid  airship 
caused  by  pressure  of  adjoining  gas  bag. 

ALCOHOL 

See  Automobile  Fuels,  Alcohol. 

ALLOY  STEELS 

Anal-ysib.  The  Analysis  of  Special  Steels.  C.  O.  Bannister.  Elecn.,  vol.  85.  no. 
2216.  Nov.  5,  1920,  pp.  535-538.  5  figa.     Use  of  electrometric  titration  methods. 

Comparative  Efficiency.  A  Suggested  Method  for  Determining  the  Comparative 
Efficiency  of  Certain  Combinations  of  Alloys  in  Steel,  J.  D.  Cutter.  Trans. 
Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  3,  Dec.  1920,  pp.  188-190  and  (discus- 
sion) pp.  190-3  198,  7  figs.  Formula  for  merit  index  is  given.  Ëfficieney  is 
defined  as  ratio  of  effect  produced  to  energy  expended. 

Effect  of  High  Temperature.  Comparative  Values  of  Motor  Valve  Steels, 
G.  Gabriel.  Iron  Age,  vol.  106,  no.  23,  Dec-  2.  1920.  pp.  1465-1469,  1  fig. 
Analysis  of  effects  of  high  temperature  on  physical  properties  of  tungsten, 
chrome  and  nickel  steels.  Translated  from  La  Technique  Automobile  et 
Aérienne. 

ALLOYS 

Cabbon.  Alloys  of  Carbon  with  Manganese.  Nickel,  Iron.  Cobalt  and  Chromium. 
Foundry  Trade  Jl..  vol.  22.  no.  227,  Nov.  1920  p.  853,  3  figs.  Investigations 
by   German  Society  of   Engineers.     Translated   from   Forschungsarbeiteu. 

Nicxel-Chromium.     See  Nickel-Chromium  Alloys. 

ALUMINUM 

CoNDDCTORS.  Aluminum  and  Its  Application  in  Electric  Transmission  Lines 
(L'aluminium  et  son  application  aux  lignes  électriques).  M.  Dusaugey.  An- 
nales des  Postes.  Télégraphes  et  Téléphones,  vol.  9.  no  3.  Sept.  1920.  pp. 
36^412,  8  figs.  Electrical  properties  of  aluminum  conductors  are  given  in 
comparison  with  similar  copper  conductors  It  is  concluded  from  records 
of  service  of  aluminum  conductors  in  production  and  transmission  of  power 
that  they  are  equally  as  good  as  copper  conductors  from  a  technical  stand- 
point and  are  economically  superior. 


Uses.  Aluminum  and  Its  Alloys.  W.  Rosenhain.  Jl.  Royal  Soc.  Arts,  vol.  68, 
nos.  3546  and  3548,  Nov.  5  and  19,  1920.  pp.  791-798.  8  figs  .  and  81ft-827. 
2  figs.  Brief  outline  of  manufacture  of  aluminum,  followed  by  consideration 
of  its  physical  and  chemical  properties. 

ALUMINUM  ALLOYS 

Magnesium.  The  Constitution  of  the  Alloys  of  Aluminum  and  MAgneeium,  D. 
Hanson  and  Marie  L.  V.  Gayler.  Metai  Industry  (Lond.),  vol.  17,  no.  20, 
Nov.  12.  1920.  pp.  383-387.  2  figs.  Experiments  at  Metallurgy  Department 
of  National  Physical  Laboratory,  England. 

AMMONLV 

Sulphate.  Manufacture  of.  Manufacture  of  Sulphate  of  Ammonia,  Alec.  Georgi* 
Cheal  and  E.  V.  Evans.  Gas  Jl..  vol.  152,  no.  3003  Dec.  1.  1920,  pp  515-517 
and  f discussion)  pp.  517-523,  3  figs.  Direct  process  of  sulphate  of  ammonia 
manufactured.  Methods  of  utilizing  and  drying  sulphate.  Papers  read 
before  Southern  District  Assn.  Gas  Engrs.   &  Managers,  England. 

APPRENTICES.  TRAINING  OF 

Prussian-Hessian  State  Railways.  The  Training  of  Fitter- Apprentices  in  the 
Workshops  of  the  Prussian-Hessian  State  Railways,  W.  J.  Borne.  So.  African 
Jl.  of  Sci-,  vol.  16.  no.  5.  April-July  1920.  pp.  411-425.  List  of  practical 
exercises  at  training  workshops  for  apprentices. 

Systems.  Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations — V,  J.  V.  L.  Morris.  Am.  Mach.,  vol.  53,  no.  21,  Nov.  18. 
1920.  pp.  951-952,  4  figs.  System  of  training  machinists  used  in  plant  of 
Sperry  Gyroscope  Co.,  Brooklyn,  N.Y. 

Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations.  J.  V.  L.  Morris.  Am.  Mach.,  vol.  53,  no.  24.  Dec.  9,  1920. 
pp.  1078-1080,  5  figs.  Apprenticeship  system  of  De  La  Vergne  Machine  Co., 
New  York. 

AUTOMOBILE  ENGINES 

Air  Coolino.  The  Position  of  Air-Cooling,  B.  H.  Davies.  Autocar,  vol.  45,  no 
1310,   Nov.  27,   1920,  pp.    1055-1058,   12  figs.     Review  of  present  aituation 

and  possible  lines  of  development. 

British  Designs.  Tendencies  in  British  Engine  Design  Noted  at  Olympia,  M.  W 
Bourdon.  Automotive  Industries,  vol.  43,  no.  22.  Nov.  25.  1920.  pp.  1060- 
1065  and  1067.  18  figa.  Most  notable  type  observed  by  writer  was  carefully 
designed,  small-powered  car.     (To  be  continued.) 

Hot-Spot  Comparative  Tests  with  a  Hot-Spot  Device.  Roy  E.  Berg.  Automobile 
Industries,  vol.  43.  no.  24.  Dec.  9.  1920,  pp.  1170-1173.  5  figs.  Dynamometer 
tests  made  in  engine  laboratory  of  Lewis  Institute  showed  appreciable  fuel 
economy  over  wide  range  speed,  smoother  low  speed,  throttle  operation  and 
reduced  crankcase  dilution  with  Losee  hot-spot  deWce  fitted  to  six-cylinder 
engine. 

Properly  Applied  Heat  —  An  Answer  to  the  Fuel  Question,  Roy  E.  Berg, 
Motor  Age.  vol.  38.  no.  20,  Nov.  11,  1920,  pp.  7-10.  9  figs.  Tests  on  six- 
cylinder  engine  fitted  without  and  then  with  hot-spot  of  replacement  type. 

Radiators.  Automotive  Radiators.  Karl  F.  Walker.  Jl.  Soc.  Automotive  Engrs., 
vol.  7.  no.  6.  Dec.  1920,  pp.  549-553,  6  figs.  Curves  showing  relation  be- 
tween core  depth  and  heat-dissipating  capacity,  and  effect  of  water  flow  or* 
heat-dissipating  capacity. 

AUTOMOBILE  FUELS 

Alcohol.  A  New  Motor  Spitir,  C.  F.  Juritz.  So.  African  Jl.  of  Industries, 
vol.  3.  no.  10,  Oct.  1920,  pp.  889-894.     Introduction  of  new  solvent. 

Benzol-Alcohol  Mixtures.  Benzol-.\lcohol  Experiments  on  Omnibuses,  G.  J. 
Shave.  Eng.,  vol.  110.  no.  2862,  Nov.  5.  1920.  pp.  623-624.  Fuel  experi- 
ments carried  out  by  London  General  Omnibus  Co.  Paper  read  before 
Imperial  Transport  Council,  London. 

Gasoline.     See  Gasoline. 


Jl.  Soo.  Auto- 


Mixtures.     Fuel   Mixtures  on  London  Omnibuses.  G.  J.  Shave. 
motive  Engrs.,  vol.  7,  no.  6,  Dec.  1920,  pp.  556-557. 

Petroleum.  Use  of  Petroleum  in  Automobile  Engines.  (Petroleumbetrieb), 
H.  Praetorius.  Motorwagen,  vol.  23,  no.  25,  Sept.  10.  1920.  pp.  465-472, 
11  figs.  Account  of  examination,  by  the  Technical  Commission  of  Auto- 
mobile Club  of  France  in  collaboration  with  Gen.  Automobile  Assn.  and  8yi>- 
dical  Chamber  of  Petroleum  Industries,  of  the  Aldo.  the  Genault  and  the  Bellem 
&  Brégéras  carburetors;  and  details  of  the  Egtal  pump,  with  which  test  was 
made  using  mixture  of  40  per  cent  benzine  and  60  per  cent  petroleum  in  engine 
of  4-cyIinder  automobile  of  latest  construction  with  80  mm.  bore  and  130  nun- 
stroke,  and  with  ISOO  revolutions  an  output  of  30  hp.  was  achieved  with  fuel 
consumption  of  270  gr.  per  hp-hr. 

AUTOMOBILES 

Differential  Casings.  Machining  Worm-driven  Differential  Casings.  Eng. 
Production,  vol.  1.  no.  13,  Dec.  1920.  pp.  477-482,  17  figs.  Description  of 
methods  employed. 

Fbont-.A^xle  Swivels.     Front-Axle  Swivels.     Automobile  Engr..   vol.   10.  no.   145, 

Dec.   1920.  pp.  478-479.  5  figs.     Justification  of  vertical  steering  pivots. 

Gear  Ratio  vs.  Car  Economy.  Effect  of  Gear  Ratio  on  Car  Economy,  J.  N.  Golten 
and  Allan  Neumann.  Automotive  Industries,  vol.  43,  no.  24.  Dec.  9.  1920, 
pp.  1167-1169,  8  figs.  Methods  of  obtaining  best  car  performance  with  respect 
to  fuel  economy  when  using  various  gear  ratios.  Graphs  and  experimental 
date. 

Locking  Gear.  The  Goodheart  Differential.  Motor  Traction,  vol.  31.  no.  818. 
Nov.  1,  1920.  pp.  513-514,  4  figs.  Automatic  locking  gear  which  eliminatcs- 
wheel  spinning. 


JOURNAL     ()  I      THE     ENGINEERING     I  N  S  T  I  T  U  T  E    OF     CANADA 


19 


OltmI'IA  Show.  TIio  Autuiniiliiln  Hliow  Auloiiiohiln  lOngr  ,  vnl.  10,  no.  14.%. 
DoP.  I\r20.  lip  4Ha-'IH1t,  II  nsH  Tronil  of  ilomitit  iia  ahnwii  by  eihiblU  in 
IntitriiHtioiiul  Kxhibilioii  at  Olyinpi»  ntid  Whito  C^ity. 


Colvtn.      Am.   Mftoh.* 
Machining  op«rmllont. 


Canadian  Am  Hoahu  Hki-oht 
no.   8.    Nov.   8.    11>2().   p 


TKANKUiwiinN  Cu»r.     FrAnldin  TrAniitiiiiMion  Cimc,   1■'^(^|.   II. 
vul.  fta.  no.  2;;.  Nov.  l^fi.  1U2U.  pp-  I(K)1-10(H.  10  Ag». 

AVIATION 

AbuaI'  ItourrH.  Climatitlnitirnl  Knrtoni  Oovrrninc  tlm  Selrntion  of  Air  Uouti^  anJ 
Flying  Kipliln,  C.  l,«l{oy  MniNiiiKcr.  Aorinl  Agp.  vol  12  no.  11.  I)«»c  13, 
1020.  pp.  3<VS-.'ttI0  niul  :)73.  Iiiiiiorttitiro  of  inutoorologtrnl  ntudicn  in  ron- 
neotlon  with  th»  ontnblishmont  of  uoriiil  ronton  and  layuutii  of  nying  fli'ltla. 

Iloport  of  Cnniulinn  Air  Moiirtl.      .Aviation,  vol.  0, 
2il|.      Ainoiitt    rnnllrrn   roriMifliTiHl   arc   recent   flight 
oporntionR,  Afwopinto  .\ir  UcMoarrli  C\>iiirnillrc;  uir  navigation  inntructions  for 
ConiniprctHl  llivrit,  iiml  npplirntion  of  nir  rugtihitions  to  oivilinnn. 

OlTiu  Civil  Aviiktinn.  Apronnuiicnl  Jl.,  vol.  21.  no.  1 19.  Nov.  1020.  pp.  579-fiOO 
and  (ibnpuHHion)  pp.  .1i)(>-.Vt4.  lîrnwlh  and  pri'5ciit  position  of  air  mail, 
piiKHpiiKpr  and  kooiIh  sorvicr.  specially  in  Unitrtl  KinRdntii  and  British  Dom- 
inions and  Colonioa.  Fuotorn  poulributing  to  successful  air  scrvicca,  and 
BUggpHtioitf)  for  their  surretwful  futuro  dcvelopmrnt. 

Civil  Aviation  nnd  Air  Srrvicon.  F.  II  Sykcs.  Flying,  vol.  9,  no.  II, 
Dec.  11*20.  pp.  r>74-(i7fl,  2  figs  Growth  and  preaont  position  of  air  mail, 
paaaciiiier  and  good»  services.     Factors  contributing  to  suocesaful  air  eervicea. 

Tho  Orgitnixation  of  Civil  Aviation  Atonit  International  Lines,  William 
Knight.  Aerial  Ape.  vol  12.  no  13,  Dec.  0.  1920.  pp  344-315.  Urges  creation 
of  powerful  organization  that  will  establish  and  operate  aerial  lines  of  com- 
munication between  most  important  centres  of  the  world,  and  will  take  initiative 
in  framing  up  legislation  needed  for  governing  navigation  of  air. 

CouMBRCiAL,  German.  Commercial  Aviation  in  Germany.  Aeronautics,  vol.  19, 
no.  371.  Nov.  2.'>.  1920.  pp.  375-370.  1  fig.  Recent  developments.  Map 
of  air  routes  established.     (To  bo  concluded.) 

OoDRSE  Detkrmination.  Routo  Correction  —  A  New  Method  of  Aerial  Navig- 
ation (Correcteur  de  route;  nouvelle  m*^thode  de  navigation  a^^rienne  à  l'estime), 
M.  Le  Prieur.  Comptca  rendus  des  Séances  de  l'AcadAmie  des  Sciences, 
vol.  171,  no.  16.  Oct.  IS,  1920.  pp.  700-702  Aerial  navigation  by  means  of 
"derivograph."  air  apparatus  which  determines  direction  to  be  followed, 
oorrcctcd  for  wind,  in  order  to  reach  a  given  place  by  straight  line  flight. 

Hasardb.  Effective  Study  of  Aviation  Hazards  Begun.  Automotive  Industries, 
vol.  43.  no.  21,  Nov.  18,  1920.  pp.  102tî-l027.  Preliminary  reports  by  Com- 
mittee on  Aviation  Hazards  of  National  Safety  Council. 

Mail  Servico.  Tho  Air  Postman.  H.  S.  Holt.  Aeronautics,  vol.  19.  no.  370.  Nov. 
18.  1920.  p.  360.  Equipment  required  at  terminal  points.  Organization  of 
moil  service. 

Night  Fltino.  Night  Flying.  Cecil  Baker.  Aeronautics,  vol.  19.  no.  368,  Nov. 
4,  1920,  pp.  323-325.  Experience  during  war.  Problems  of  tow  flying  finding 
way,  and  landing. 

Spitto.  Spins.  Flight,  vol.  12,  no.  47.  Nov.  18.  1920.  pp.  1192-1195.  6  figs.  How 
to  describe  a  spin.  Precautions  to  take  Stresses  in  aeroplane.  Paper 
read  before  Cambridge  University  Aeronautical  Society. 

SwiTiERLAND.     Aerial  Na\'igation  in  Switterland  (La  navigation  aérienne  en  Suisse). 
E.  H.  Lémonon.     Aérophïle.  vol.  28,  nos.  17-18,  Sept.  1-15,  1920.  pp.  274-277, 
2  figs.     Development  of  aWation  in  Switzerland. 
Ste  also  Flight. 

AXLES 

Hkat-Treating.  Plant  for  Heat  Treating  Automobile  Axles,  L.  M.  Thomas. 
Am.  Drop  Forger,  vol.  6,  no.  11.  Nov.  1920.  pp.  533-536.  3  figs.  Plant  of 
Timken-Detroit  Axle  Co.     Automatic  annealing  furnaces  are  used. 


B 


BALANCING 

Slow-Speed  vs.  Hioh-Speed.  Slow-Speed  vs.  High.Speed  Balancing.  N.  W.  Akimoff. 
.\m.  Mach.,  vol  S3,  no.  21.  Sov.  IS.  1120  pp.  92.i-926.  1  fig  Balancing  at  low- 
speeds  is  considered  sufficientl.v  conclusive,  because  if  machine  element  cannot 
be  balanced  at  such  speeds,  perfect  balance  will  not  be  established  at  any  speeds. 

BEAMS 

-CoNTiNTJocs.  Calculations  for  Continuous  Beams  with  Third-Point  Loading, 
Ewart  S.  Andrews.  Concrete  and  Constructional  Eng..  vol.  15.  no.  11.  Nov. 
1920,  pp.  732-736.  5  figa.  Case  in  which  secondary  beams  run  into  main 
beams  at  third  points. 

BLOWERS 

Parallel  Operation.  The  Operation  of  Blowers  in  Parallel  for  Forced  Draft  in 
Naval  Serrice.  M.  C.  Stuart  and  .Arthur  H.  Sennet.  Jl.  Am.  Soc.  Naval 
Engrs.,  vol.  32.  no.  4.  Nov.  1920.  pp.  6SS-718.  14  figs.  E^tperimental  investiga- 
tion. It  is  concluded  that  fans  operating  in  parallel  should  be  run  at  the 
same  speed  because  relatively  small  differences  in  speed  cause  an  unequal 
division  of  load  between  fans  in  such  a  manner  as  to  result  in  greater _ total 
shaft  horsepower  than  would  be  required  to  reduce  same  draft  conditiona 
with  fans  running  at  equal  speeds. 

BOILER  FEEDWATER 

Heatino.     The    Mathematical    Theory    of   Boiler    Feed-Water    Heating    in    Steam 

I      Turbine-Driven  Power  Stations,  Robert  Dowson.     Eng.,  vol.   110,  nos.  2S62 

and  2863,  Nov.  5  and  12,  1920,  pp.  593-595,  4  figs.,  and  627-62S.      Nov.  5: 

Formula  expressing  total  work  lost  by  tapping  off  steam  for  feedwater  heating. 

Nov.  12:  Application  of  theory  to  design  of  group  of  surface  feedwater  heaters. 


DOILERH 

CoMt-nnr-nnn  Etnmlnin»  a  Sli-«m  rjoitir  PUnt.  Chu»  F.  Wrnitn.  En»  A  IwJu». 
Mnniid.mi'nt.  vol  S.  no  'it.  Dm  2.  1020  pp  700-710,  6  fiei.  Method,  of 
rodatruction  and  tctinc  l>oilrrs.     (ïn  l>n  rontinurfl  ) 

Mamnc     .Sm  Marins  BoiUrt. 

PuoDCrptB  r;«».Pincn  Pro<liiror  fi«»-pirr.|  lt<.il<-r  Inntallntion  in  Frmnre  John  II. 
Unrtii'lt.  .Ir  ChiTn  and  .M'-lnliuriiiriil  Knir  .  vol  2.'t.  no  21.  .S'ov  24.  1921). 
pp  lO.'M-IO.'t.l.  A  finn,  IVfiTiption  of  inRtalUtion  and  operation  of  producer 
caa-firnd  botlor  plant  at  Montraml)«rt,  Loire.  Co«l  Minca,  uainc  ooked  alAck 
and  mine  waato  for  production  of  gaii. 

HiTBT  Stebl.  .Standard  fipivificalion»  for  Boiler  Rivet  Steel.  Boiler  Makrr 
vol.  20.  no  12.  Doc  1920.  np  S.M-SS.'i.  Ilorinad  •p«eiSeationa  of  Americsn 
Society  for  Testing  Material.. 

Wa»t»-Heat.     .S««  Furnactâ.  Open-IItartk.  W<ut»-Il»al  BaiUrt. 

BRASS 

Melti-vo  dt  Gas.  Melting  of  Braaa,  A.  L.  Palmer.  Gaa  Indaatry.  vol.  20,  no.  11, 
Nov.  1920,  pp.  251-2Ô4.     Phaaa  covering  application  of  (oa  to  brtM  melting. 

BRIDGES,   RAILWAY 

Standardh.  The  New  Canadian  Steel  Railway  Bridge  Spécification.  Eng  and 
Contracting  vol.  64.  no.  21,  Nov  24.  1920.  pp.  AI6-Si8.  SUndarda  apedfiea- 
tion  prepared  by  Canadian  Engineering  Standarda  Aaaoeiation'a  aectional 
committee. 

BRIDGES.  STEEL 

Stress  Mbasurembnts.  Secondary'  Stresacs  in  Kenova  Bridge  Measured,  John  I. 
Parol  and  George  A.  Maney.  Ene.  News-Rec.,  vol  85.  no.  24.  Dec  9  1B20. 
pp  1116-1119.  10  figs.  Testa  to  determine  secondariefl  at  four  joints  under 
moving  coal  trains  give  satisfa'-tory  check  with  calculated  results.  Effect 
of  load  variation  and  floor  stiffness. 

BUILDING  CO.NSTRUCTION 

Cost  AcconsTixo.  Practical  Means  of  Estimating  Equipment  Cost.  Contract 
Rec,  vol.  .34.  no.  49.  Dec.  8.  1920.  pp.  1161-1163.  Rental  schedule  prepared 
by  Associated  General  Contractors  of  America,  that  aims  to  give  adequate 
charges  for  use  of  contracting  plant. 

Costs.  Building  Material  and  Construction  Costs — I,  Theodore  F.  Laist.  Am. 
Contractor,  vol.  I.  no  22,  Dec.  4,  1920,  pp.  33-35.  Study  dealiniç  with  cost 
of  building  construction  and  ofmaterials  used  in  connection  therewith.  Brick 
is  first  material  considered,  being  discussed  under  three  heads,  specifications, 
methods  employed  in  quantity  surveying  and  coat  analysis. 

Equipment.  Rental  Schedule  for  Estimating  Construction  Equipment  Expense 
Eng.  and  Contracting,  vol.  .54.  no.  24,  Dec.  15.  1920.  pp.  583-584.  Rental 
Schedule  for  construction  equipment. 

LiaHTOTNo  Protection.  Protection  .\gainst  Lightning.  Contract  Rec  ,  vol.  34. 
no.  47.  Nov.  24.  1920.  pp.  1132-1133  Procedure  for  rodding  structures, 
based  on  practice  in  United  States  and  Canada. 

Portals.  The  Stresses  in  Portals  and  Similar  Structures — III.  Engr.,  vol.  130, 
no.  33S3.  Oct.  29,  1920,  pp.  417-418,  5  figs.     Formulae  for  computing  stresses. 


CABLEWAYS 

Design.  Dedactic  Study  of  Aerial  Cableways  (Étude  didactique  des  transporteurs 
aériens  sur  câbles),  Giulio  Ceretti.  Génie  Ci\il.  vol.  77,  no.  21,  Nov.  20.  1920. 
pp.  408-411,  7  figs.  Characteristics  of  metallic  cables.  Notes  on  design. 
(To  be  continued.) 

CANALS 

Desion.  The  Hydraulic  Jump  and  Critical  Depth  in  the  Design  of  Hydraulic 
Structures.  Julian  Hinds.  Eng  News-Rec  vol.  85,  no.  22.  Nov.  25,  1920,  pp. 
1034-1040,  10  figs.  How  established  principles  may  be  applied  to  design  of 
canals  and  other  works.  Study  based  on  laws  of  conservation  of  energy  and 
linear  momentum. 

CAR  COUPLERS 

Universal.  The  Universal  Car  and  Hose  Coupler.  Railroad  Herald,  vol.  24 
no  11,  Oct.  1920,  pp  27-29.  4  figs.  Features  are:  (1)  Beveled  engaging  sur- 
faces of  coupler  head,  whereby  "high  and  low"  couplings  are  entirely  removed: 
(2>  locking  or  latch  is  always  open  and  ready  for  use  as  soon  as  cars  are  un- 
coupled; (3)  coil  spring  is  held  in  groove  or  cavity,  giving  it  snug  fit;  (4)  one 
man  can  easily  handle  coupler  shank;  etc. 

CARBURETORS 

AtrroMATic.  Modern  Automatic  Carburetors  for  Volatile  Fuels  (Étude  des  carbimi- 
teurs  automatiques  modernes  pour  carburants  volatils).  A.  Grebel.  Génie 
Civil,  vol  77,  no.  19,  Nov.  6,  1920.  pp.  370-375,  15  fig.  Developments  in  de- 
sign.    (To  be  continued.) 

Induction    Ststems.     Induction    Sj-stems.    T.    L.    Sherman.     Automobile    Engr 
vol.   10.   no.    144.    Nov.    1920,   pp.   433-439,   2.S  figs.     Comparative  study  of 
induction  t>*pe  of  carburetors  of  principal  aeroplane  engines. 

Tï58T9,  The  German  Carburetter  Trials,  J.  L.  C^aloner.  .\utomobile  Engr  ,  vol 
10,  no.  144.  Nov.  1920.  pp.  450-453.  15  figs.  Account  of  trials  carried  out 
under  control  of  General  German  .\utomobiIe  Club. 
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Brakes.     Set  Air  Brakes. 


CARS 

CASE-HARDENING 


Building  for.     Modern  Case  Hardening  Building  at  Providence.     Iron  Age,  vol. 
106,   no.   24,   Dec.   9,   1920.  pp.    1539-1540.     Features  include  arrangements 
for  maximum  ventilation  with  minimum  light  and  dipping  and  cooling  tanks. 
See  also  Crankshafts,  Case-Hardening. 

CAST   IRON 

Cabbon  in.  On  the  Crystalline  Nature  of  Graphite  and  Temper-Carbon  Obtained 
from  Cast  Iron,  Kei  lokibé.  Sci.  Reports  of  the  Tohoku  Imperial  University, 
vol.  9;  no.  4.  Aug.  1920,  pp.  275-279,  4  figs,  on  supp.  plate. 

SuLPHTTB  IN.  The  Sulphur  Problem  in  Cast  Iron.  George  K.  Elliott.  Foundry, 
vol.  49.  no.  24,  Dec.  15.  1920,  pp.  978-979.  Basic  electric  furnace  said  to 
produce  sulphur  far  below  0-05  per  cent.  Paper  read  before  American  Foundry- 
men's  Association. 

CENTRAL  STATIONS 

Economics.  Central-Station  Costa  and  Income.  Elec.  World,  vol.  76,  no.  22,Nov.  27, 
1920,  pp.  1067-1088,  4  figs.  Tendencies  that  appear  under  present  conditions. 
Vigorous  efforts  are  apparent  to  increase  plant  efficiency  and  render  larger 
service  in  face  of  higher  costs.  Larger  revenue  helping  to  meet  usual  require- 
ments. 

South  America.  Power  Development  in  New  World  and  Asia,  L.  W.  Alwyn-Schmidt. 
Power  Plant  Eng.,  vol.  24.  no.  23.  Dec.  1,  1920.  pp.  1113-1115.  Propects  for 
oentral  station.    Power  development  in  South  America. 

COAL 

CALoaiFic  Value.  Economic  Value  of  Coal — II,  Calorific  Value  and  Relative 
Plant  Economy  with  Coal  as  Fuel,  B.  S.  Murphy.  Power,  vol.  62,  no.  24, 
Deo.  14.  1920,  pp.  936-937,  1  fig.     Laboratory  tests  of  coal. 

COAL   HANDLING 

Bucket  Cabs.  How  Coal  is  Handled  in  South  Africa.  Coal  Age,  vol.  18,  no.  24. 
Dec.  9,  1920,  pp.  1178-1179,  3  figs.  Coal  is  loaded  into  ten-ton  buckets  which 
are  lifted  by  crane  on  to  specially  fitted  car.  At  receiving  station  bucket  can  be 
removed  by  crane. 

COAL   MINES 

FiHBDAMP.  Firedamp  Explosions,  R.  V.  Wheeler.  Iron  &  Coal  Trades  Rev., 
vol.  101.  no.  2752.NOV.  26.  1920,  pp.  715-719.  13  figs.  Conditions  necessary  for 
continues  propagation  of  flame  in  mixtures  of  firedamp  and  air.  Characteristics 
of  flames  produced  as  dependent  upon  different  conditions  upon  which  ignition 
of  mixture  is  effected.  Paper  read  before  Midland  Inst.  Min.  Civil  &  Mech. 
Engrs.,  England. 

Htdhauuc  Stowinq.  The  Suggested  Application  of  Hydraulic  Stowing  to  Undersea 
Coal  Working,  with  Special  Reference  to  the  Sydney  Coalfield,  Walter  Herd. 
Monthly  Bui.  Can.  Inst.  Min.  &  Metallurgy,  no.  103.  Nov.  1920,  pp.  835-845, 
5  figs.     Economic  advantages  of  hydraulic  stowing. 

COAL  STORAGE 

PiUNQ.  Piling  Storage  Coal  to  Prevent  Fire.  W.  D.  Langtry.  Power,  vol.  52,  no.  21, 
Nov.  23,  1920,  pp.  815-817.  7  figs.  Suggestions  in  regard  to  choosing  suitable 
place,  avoidance  of  breakage  in  unloading,  segregation  of  different  sizes, 
outside  sources  of  heat  and  mixing  of  combustible  matter  with  coal. 


COKE  OVENS 


Bt-Product.  Modern  By-Product  Oven  Operation.  C  R.  Bellamy.  Gas  Age, 
vol.  46.  no.  9,  Nov.  10,  1920,  pp.  340-342.  4  figs.  Results  obtained  by  ovens 
built  at  Detroit,  Mich.,  for  Ford  Co. 

COMBUSTION 

Air  Supply.  Air  for  Combustion.  Power,  vol.  52,  no.  24,  Dec.  14,  1920.  p.  952, 
2  figs.  Chart  showing  pounds  of  air  required  per  boiler  horsepower,  boiler 
and  furnace  eflBciency  and  per  cent  excess  air  being  given. 

CONCRETE 

ÂGOREGATsa.  Tho  Strength  of  Fine-Aggregate  Concrete,  F.  E.  Giesecke,  H.  R. 
Thomas  and  G.  A.  Parkinson.  Univ.  of  Texas  Bui.,  no.  1855.  Oct.  1,  1918. 
17  pp.,  6  figs. 

Hydra  TED  Lime,  Effect  of.  Effect  of  Hydrated  Lime  in  Concrete,  Duff  A.  Abrams. 
Contract  Rec.  vol.  34.  no.  50,  Dec.  15.  1920,  pp.  11S3-11S6.  Answers  to 
criticisms  (see  Contract  Record,  Nov.  24,  1920)  of  writer's  original  report 
which  was  based  on  researches  regarding  effect  of  various  admixtures  in 
concrete.  Original  paper  was  read  before  American  Society  for  Testing 
Materials. 

Proportion! N a.  Proportioning  Concrete  Aggregates  When  Unscreened  or  Pit 
Run  Gravel  is  Used,  L.  A.  Doan.  Eng.  &  Contracting,  vol.  54,  no.  22,  Dec.  1, 
1920,  p.  534,  2  figs.     Graphs  for  determining  proportions  of  aggiegatea. 

Recent  Developments  in  Concrete  Mixtures,  H.  C.  Boyden.  Ry.  Rev., 
vol.  67,  no.  21,  Nov.  20,  1920,  pp.  778-783,  7  figs.  Graphs  showing  relations 
between  strength  of  concrete  and  water  content,  relation  between  fineness, 
modulus  of  aggregate  and  strength  of  concrete,  diagram  for  determining 
quantity  of  sand  required  in  concrete  mixer,  and  Abram's  table  of  proportions 
and  quantities  for  one  cubic  yard  of  concrete. 


Tests.  Pouring  and  Pressure  Tests  of  Concrete,  W.  A.  Slater  and  A.  T.  Goldbeck. 
Technologic  Papers  of  Bur.  of  Standards,  no.  175,  Oct.  11,  1920.  13  pp..  4  fi^. 
Maximum  pressure  against  forms  during  pouring  of  concrete  was  found  to  be 
equivalent  to  that  of  liquid  weighing  about  124  lb.  per  cu.  ft.  Maximum  preeeure 
wa."  found  to  be  that  due  to  head  of  concrete  existing  at  end  of  about  40  min. 
After  that  time  pressure  gradually  decreased  in  spite  of  increasing  head  of 
concrete. 

Ten- Year  Tests  Showing  the  Effect  of  Age  and  Curing  Conditions  on  the 
Strength  of  Concrete.  M.  O.  Withey.  Wisconsin  Engr.,  vol.  25,  no  2,  Nov. 
1920,  pp.  19-21,  2  figs.  It  is  concluded  that  humidity  of  surrounding  medium 
in  which  Portland  cement  concrete  is  cured  exercises  marked  effect  upon  its 
crushing  strength.  It  was  found  that  portland  cement  could  be  kept  without 
deteriorating  for  several  years  when  stored  in  tight  tanks,  or  cylindrical 
gal vani zed-iron  grain  bins. 

CONCRETE   CONSTRUCTION 

New  System.  A  New  System  of  Concrete  Construction  Making  Use  of  Standard 
Wood  Forms.  Building  Age.  vol.  42.  no.  12,  Dec.  1920,  pp.  23-25,  5  figs. 
Wooden  permanent  forms  developed  and  patented  by  Samuel  S.  Colt. 

Slabs.  Diagram  for  Flat  Slabs.  O.  Wolpert.  Concrete,  vol.  17,  no.  6,  Nov.  1920. 
pp.  142-143.  1  fig.  Diagram  for  estimating  quantity  of  steel  and  total  thirknees 
of  slab  required  for  square  interior  flat  slabs,  with  drop  panels,  based  on  regula- 
tions of  City  of  New  York. 

Reinforced  Concrete  Design  .Standards,  C.  A.  P.  Turner.  Concrete, 
vol.  17,  no  6.  Nov.  1920,  pp.  152-155,  6  figs.  Standards  proposed  by  several 
associations  which  are  criticized  on  basis  that  their  reasoning  is  not  verified  by 
experimental  evidence.  It  is  emphasized  that  mathematical  theory  to  b© 
acceptable  should  be  substantiated  by  experiment. 

Reinforced  Concrete  Saw-Tooth  Slab  Design,  J.  W.  Pearl.  Concrete, 
vol.  17.  no.  5.  Nov.  1920,  pp.  163-164.  2  figs.     Chart  for  designing  slabs. 

Safe  Loads  and  Deflections  for  "Gunite"  Slabs,  Can.  Engr.,  vol.  39.  no.  21, 
Nov.  18,  1920,  pp.  525-529,  10  figs.  Tests  on  43  slabs  at  Lehigh  University 
disclose  high  flexural  strength,  bending  stress  of  1800  lb.  per  aq.  in.  on  1:  2^ 
gunite  with  factor  of  safety  of  4.  Deflections  were  less  than  those  for  poured 
slabs.     Reinforcement  tables  run  up  as  results  of  experiments  are  included. 

Subaqueous.  Experiences  in  Subaqueous  Concrete  Work,  Henry  R.  Lordly. 
Cornell  Civil  Engr..  vol.  28,  no.  6.  March  1920.  pD.  254-263,  4  figs.  Successful 
instances  of  placing  concrete  under  water  are  related.  It  is  held  there  ia  no 
further  need  of  building  expensive  cofferdams. 

CONCRETE,   REINFORCED 

Wood  Reinforcement.  Reinforcing  Concrete  with  Wood  (Le  béton  armé  de  bois). 
Génie  Civil,  vol.  77,  no.  20.  Nov.  13,  1920,  pp.  394-396,  8  flgs.  Methods 
of  reinforcing  developed  in  experiments. 

CONDENSERS,   STEAM 

Selection.  Application  of  Steam  Condensers.  F.  A.  Burg.  Elec.  Jl.,  vol.  17,  na  12» 
Dec.  1920,  pp.  583-587, 6  figs.     Factors  bearing  on  selection  of  type  of  condenser. 

Surface.  Surface  Condensers,  Luther  D.  Lovekin.  Twenty-eighth  General 
Meeting,  Soc.  Naval  Architects  &  Mar.  Engrs,  Nov.  11  and  12,  1920,  no.  7, 
5  pp..  10  figs.  Progress  in  design  of  surface  condensers  as  applied  to  power 
plants  in  U.  S.  Navy  Ships. 

CONVEYORS 

Cable.  The  Rose  Cable  Conveyor,  George  Frederick  Zimmer.  Eng.,  voL  110, 
no.  2864,  Nov.  19,  1920.  pp.  665-667.  37  figs.,  partly  on  supp.  plate.  Wire 
rope  conveyor  for  medium  distances,  designed  by  J.  Pearce  Roe. 

Combined  Skip  Hoist  and  Conveyor.  Combined  Skip-Hoist  Elevator  and 
Conveyor,  George  Frederick  Zimmer.  Eng.  and  Indus.  Management,  vol.  4, 
no.  19,  Nov.  4,  1920,  pp.  597-598,  5  figs.  Device  patented  by  Warren  Travell. 
of  Exeter  Machine  Works,  New  York  City.  It  combines  skip  hoist  with 
band  conveyor  and  with  tipping  trolley  on  wheels. 

CORE   OVENS 

Electrically-Heated.  Core  Baking  in  Electrically  Heated  Ovens,  J.  L.  Jones,. 
Iron  Age,  vol.  106,  no.  22,  Nov.  25.  1920,  pp.  1385-1387,  3  figs.  Results  or 
comparative  tests  of  electric  and  fuel  heated  core  ovens.  New  Westinghouse 
thermostat  control. 

Electrifying  the  Foundry  Core  Room.  J.  L.  Jones.  Elec.  World,  vol.  76, 
no.  25.  Dec.  18,  1920,  pp.  1203-1204.  3  figs.  Cores  baked  in  electrically  heated 
ovens  shown  to  have  50  to  200  per  cent  greater  strength  than  those  baked  in 
fuel-fired  ovens. 

CORK 

Substitute  for.  A  Substitute  for  Cork.  Commerce  Reports,  no.  283,  Bec._  2, 
1920,  p.  978.  Turf  treaded  by  special  patented  progress  developed  by  chemical 
works  at  Bruenn-Koenigsfeld,  Prague. 

CORROSION 

Iron  and  Steel.  Experiments  on  the  Corrosion  of  Iron  and  Steel,  William  D. 
Richardson.  Can.  Chem.  Jl.,  vol.  4,  no.  1 1,  Nov.  1920,  pp.  299-307.  Passivity 
of  iron  as  oxidation  phenomenon.     (Concluded.) 

COST  ACCOUNTING 

Factory.  Factory  Costs.  L.  T.  Konopak.  Jl.  of  Accountancy,  vol.  30,  no.  5, 
Nov.  1920.  pp.  329-337.  Describes  cost  system  designed  for  factory  mianu- 
facturing  transmissions,  and  forms  provided  for  reporting  the  various  transac- 
tions of  factory  designed  to  facihtate  handling  clerical  work  in  a  routine  manner 
with  least  consumption  of  time. 

COSTS 

Relation  to  Selling  Prices.  The  Determination  of  Costs  and  Their  Relation  to- 
Profit  and  Selling  Prices.  Eng.  &  Indus.  Management,  vol.  4,  no.  23,  Dec.  2, 
1920,  pp.  713-715.     Predetermination  of  prices. 
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CIUNIC8 

l''u>ATiNti.  'IVt^lliiiiilml  Toll  Mninmnth  KlnnliitB  Crniir  i\i  Otiitn  Hhipynnl, 
Hrhioliiiii,  lltiltiitKl  (Cnut  Klotlnntn  "Mniiiiiinth,"  <li<  'MM  tnnnt^,  ili*«  C'liniitirni 
(luatn,  <lo  SoIiiihIiuu  (  lloltiuidr).  C/ttir  Civil,  vol  77.  no  Ml,  Nov  IV.  IW'JO, 
pp.  iltlA-ilil?,  ',i  li|i«.  Criuiu  run  lift  2U0  toiia  tt2  in.  high  ubovo  aurfaru  u(  water. 
HJulius  of  noliuu  i»  34  ni. 

CKANKHIIAF'1>< 

CAft^HAiiOKNiNo.     CiiiK^MiirdoiùnK  Prornim  for  (  Vnnknhuftii  HurcrMfully  Uovolopcil, 
Nurniiui  (1.  Shidlr.     Autumotivu  Imluniricii.  vol.  43.  no.  21.  Nov.  IH.  1920, 
lOltWIuiO.  fi  tiKH.     ProucM  (Iuvi'IojkhI  from  teats  mado  by  H.  H.  Franklin 
Aanufiicturina  Co. 

CH TOLAS 

CiiAHLMB,  DKTKHMiNiNn.  Mothod  for  DctcrmininK  Cupola  Ctmrnrfl.  H.  h.  Campbell. 
Foundry  Trtidu  Jl.,  vol.  22.  no.  227,  Nov.  1020.  pp.  850-857,  1  fig.  Chart  for 
determining  miituren. 

CYLINDERS 

AL-rouoniLB  Knqine».  How  CA-Hndcrs  nro  Made  in  Cnnlnnd,  H.  Cole  Estep. 
Foundry,  vol.  -IS.  no.  23.  Dec.  1.  IU20.  np.  933-W30,  13  fxw»-  fltandardiiation 
of  opuratioiis  and  cxtcnsivo  use  of  uiolding  mnctiinca  havo  aided  quantity 
production. 

D 

DAMS 

HtdrauuoFilu  Somo  Investigations  and  Studies  in  Hydraulic-Fill  Dam  Con- 
struction, J.  Albert  Holmes.  Proc.  Am.  Soc.  Civil  Engrs.,  vol.  46,  no.  9.  Nov. 
1920,  p.  97r>.  Uodultâ  of  studies  of  experiments  made  in  connection  with  build- 
ing oi  earth  dams.  Description  of  construction  methods  used  and  results 
obtained.     (Abstract). 

Masokrt.  The  Construction  of  Masonry  Dams  (Construction  des  barrages  en 
maçonnerie),  Paul  Le\'j'-Salvador.  Revue  générale  de  TElectricite,  vol.  8, 
no.  18,  Oct.  30,  1920,  pp.  003-612,  4  figs.  Modification  in  construction  methods 
which  will  havo  to  bo  effected  by  reason  of  new  conditions  brought  about 
by  the  war. 

DIES 

Dottblb-Flanoed  Shell,  Dies  for  Double-Flanged  Shell,  J.  Bingham.  Machy. 
(Lond).  vol.  17,  no.  424.  Nov.  11.  1920.  pp.  176-178,  10  figs.  Procedure  for 
doaigmng  drawing  dies. 

DIESEL  ENGINES 

BusGH-SuLZBR.  Dîesel  Engines  in  a  Modern  Flour  Mill.  Power,  vol.  52,  no.  21, 
Nov.  23.  1920,  pp.  808-810,  5  figs.     Busch-Sulzer  and  Fulton-Tosi  tj-pea  used. 

TvML  Injection.  Air-Injection  or  Mechanical-Injection,  J.  L.  Chaloner.  Motor- 
ship,  vol.  5,  no.  12.  Dec.  1920.  pp.  1084-10S5.  S  figs.  Technical  study  of 
fuel  injection  in  Diesel  engines.     (To  be  continued.) 

Some  Experiments  in  Connection  with  the  Injection  and  Combustion  of 
Fuel  Oil  in  Diesel  Engines,  C.  J.  Hawkes.  Trans.  North-East  Coast  Instn. 
Engrs.  &  Shipbuilders,  advance  paper,  44  pp.,  28  figs.  Experiments  carried 
out  at  British  Admiralty  Engineering  Laboratory  in  connection  with  develop- 
ment of  high-speed  engine  for  naval  purposes.  Both  solid-injection  and  air- 
injection  systems  were  taken  up. 

Marinb.  Building  Diesel  Marine  Engines  for  Merchant  Vessels — I,  Fred  B.  Jacobs. 
Mar.  Rev.,  vol.  60.  no.  12.  Dec.  1920.  pp.  640-647,  12  figs.  Manufacturing 
methods  at  Busch-Sulzer  Bros.-Diesel  Engine  Co.,  St.  Louis. 

Opposbd-Piston.  British  Admiralty  Experiments  with  Diesel  Engines — III,  C.  J. 
Hawkes.  Motorship,  vol.  5,  no.  12,  Dec.  1920,  pp.  1086,  3  figs.  Tests  on 
Doxford  opposed-piston  submarine  Diesel  engine.     (Concluded.) 

DRILLING 

Automobile  Plants.  Multiple  Drilling  in  AutomobUe  Plants.  Machy.  (Load.), 
vol.  17,  no.  426,  Nov.  25,  1920,  pp.  225-229,  10  figs.  Multiple-spindle  drilling 
machines. 

Derp-Hole.  Some  Experiences  in  Deep-Hole  Drilling,  Charles  J.  Starr.  Am.  Mach., 
vol.  53.  no.  23.  Dec.  2,  1920,  pp.  1023-1026,  9  figs.     Requirements  of  Drill. 

DRILLING   MACHINES 

Mclttple-Spindle.  a  Multiple  Spindle  Drilling  Machine,  G.  L.  Bohannon.  Boiler 
Maker,  vol.  20.  no.  11.  Nov.  1920.  pp  321-323.  5  figs.  Machine  built  by 
Thomas  Spacing  Machine  Co.,  Pittsburgh,  Pa.  Chief  feature  is  chain  drive 
which  gives  direct  pull  on  spindles  and  is  said  to  eliminate  power  losses. 

S  EMI- Automatic.  A  New  Tj-pe  of  Semi-Automat  ic  Drilling  Machine.  Machy, 
(Lond.).  vol.  17.  no.  423,  Nov.  4.  1920.  pp.  139-140.  5  figs.  Drill  is  fed  to 
work  by  automatic  cam  motion.  Feature  is  tilting  work  table  whereon  two 
work-holding  fixtures  may  be  mounted,  each  being  brought  under  drill  spindle 
in  turn.     Machine  is  manufactured  by  S.  RatcUffe,  Ltd.,  Manchester,  England. 

DRILLS 

Electric.  Portable  Electric  Tools,  Machy.  (Lond),  vol.  17,  no.  427,  Dec.  2,  1920, 
pp.  250-252.   7  figs.     Electric  drills. 

Twist.  Proper  Care  of  Twist  Drills  as  a  Means  of  Economy,  G.  P.  Blackiston. 
Boiler  Maker,  vol.  20,  no.  12.  Dec.  1920,  pp.  360-361.  Tables  showing 
q;>eeds  and  feeds  for  carbon  and  high-speed  druls. 

DROP  FORGING 

Practice.     Drop  Forging,  J.  H.  Moore.     Can.  Machy.,  vol.  24.  no.  23,  Dec.  2. 

1920.  pp.  485-489,  9  figs.     Examples  of  drop-forging  practice,  including  axles 
and  crankshafts. 
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A.  W  ]ii<noit.  Mrrh  Kngr  ,  vol  42.  no  I. 
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DYNAMOMETEIW 

Farm    Thactoiui.     National     Phynirjil     I.Al*omtory      l 
Agrirulturfil  Tmctorit,  J.  II    Hyde.     Kng  .  vol 
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altarhed  to  drawbar  of  tractor,  and  latter  through  ImLii  l^  olow.     Pull  oô 
coupling  neta  up  prcMurr  in  oil  confined  in  cyliridrr,  at  flrxibl*  bydraulic  tube. 
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EDUCATION,   INDUSTRUL 

Ford  Institute  of  TrciiNOLOor.  Linking  Fxlucation  With  Factory  Coata — Ilf, 
T.  P.  Ilickey.  Factory,  vol.  25.  no.  11,  Dec.  1.  1920.  pp.  172^1730.  H  fig». 
Organiiation  of  Ford  InHt.  of  Technology. 

ELECTRIC   DISTRIBUTION 

Undbrohound  Syatcms.  Underground  Electric  Diatribution  Syatemfi.  Ah.  Frcret. 
Power  Plant  Eng  ,  vol.  24.  no-  24.  Dec.  15,  1920.  pp.  1177-1179.  7  fig».  Form» 
of  construction,  installation  of  cables  and  arrangements  of  systecoa  employed. 
Paper  read  before  Aaen.  Iron  &  Htecl  EIcc.  Engrs. 

ELECTRIC   DRIVE 

5ee  Ice  Plants,  BUctrically  Driven;  Rolling  MilU,  BUctrieaUy  Driten, 

ELECTRIC  FURNACES 

Booth.  Booth  Rotating  Electric  Brass  Furnace,  Carl  H.  Booth.  Iron  Age.  vol,  106, 
no.  23.  Dec.  2,  1920.  pp.  1463-1464.  2  figs.  Records  recently  tnade  on  500  lb. 
rotating  electric  furnace  at  plant  of  Enterprise  Brass  Works.  Muokegoa, 
Mich.     Paper  read  before  Am.  Foundrymen's  Aaen. 

CoifBUSTioN  V8.  Electric  vs.  Combustion  Furnaces  for  Low  Temperatures,  Frank 
W.  Brooke  and  George  P.  Mills.  Chem.  and  Metallurgical  Eng..  vol  23, 
Nov  24.  1920,  pp.  lOOS-IOlO.  Electric  furnaces  are  found  to  have  advantage 
in  temperature  control,  reliable  and  permanent  source  of  heat  and  maintenance. 
Cost  of  power  is  counterbalanced  by  economy  in  space,  auxiliaries,  and  opera- 
tion, while  quality  of  product  is  greatly  ent^ncea. 

CoMMEHCiAL  Ttpes.  The  Electric  Melting  Furnace,  Joseph  W.  Richards.  F.  W. 
Brooke.  R.  D.  Thomas.  S.  H.  Ourbacker,  G.  H.  Clamer.  Jl.  Am  Inst.  Elec. 
Engrs.,  vol.  39,  no.  12.  Dec.  1920,  pp.  1034-1043.  16  figs.  Structural  details 
of  principal  commercial  types. 

Linings.  Linings  for  Electric  Furnaces.  R.  M.  Howe.  Iron  Trade  Rev.,  voL  67. 
no.  23.  Dec.  2,  1920.  pp.  1541-1543.  Survey  is  made  of  nine  materials  used 
as  refractories  for  electric  units.  Physical  characteristics  compared.  Fusion 
points  are  lowered  by  pressure.     Silica  and  magnesia  tend  to  spall. 

Metal  Industbies.  Use  is.  The  Present  Status  of  the  Electric  Furnace  in  the 
American  Metal  Industries,  Robert  M.  Keeney.  Chem.  &  Metallurgical 
Eng.,  vol.  23.  no.  20.  Nov.  17.  1920.  pp.  980-984.  Present  technology  and 
future  possibilities  of  electric  furnace  as  applied  in  manufacture  of  synthetic 
cast  iron,  steel,  steel  castings,  ferroalloys  and  in  heat  treating,  brass  melting 
and  smelting  of  nonJerrous  ores.     Paper  read  before  Nat-  Elec.  Light  Assn. 

Refractobies  for.  Refractories  For  Electric  Furnaces.  R.  M.  Rowe.  Foundry, 
vol.  48.  no.  22,  Nov.  15,  1920.  pp.  911-913.  Survey  of  different  materials 
and  tables  of  their  physical  characteristics.     Paper  read  before  Elec.  Furnace 


Steel  Manufacture.  English  and  American  Types  of  Electric  Iron  and  Steel 
Furnaces  Compared.  John  B.  C.  Kershaw.  Iron  à  Coal  Trades  Rev.,  vol.  101, 
no.  2750.  Nov.  12,  1920.  pp.  637-640  and  655-658,  16  figs.  Based  on  records 
of  operation  at  steel  works. 

ELECTRIC  LAMPS,  MERCURY  ARC 

Cooper  Hewitt.  The  Cooper  Hewitt  Quartz  Lamp  and  Ultra-Violet  Light.  L.  J. 
Buttolph.  Gen.  Elec.  Rev.,  vol.  23.  no.  11.  Nov.  1920.  pp.  909-916.  8  figs. 
Summary  of  latest  developments  of  compilation  of  related  technical  data. 

ELECTRIC  L(X:OMOTrVES 

Driving  Gears.  Driving-Gear  Arrangements  in  EUectric  Locomotives  (Treibwerksa- 
nordungen  bei  elektrischen  Lokomotiven),  A.  Marschall.  Zeit.  fur  Dampf- 
kessel  u.  Maschinenbetrieb.  vol.  43.  no.  39.  Sept.  24,  1920,  pp.  299-302.  3  figs. 
Discussion  of  various  types,  including  the  BrowB.  Boveri  &  Cie  and  the  Tschantz 
dri\-ing  gear,  but  with  special  consideration  of  the  latest  Lentz  construction, 
with  which  it  is  said  to  be  possible  to  render  gear  ratio  between  motor-  and 
driving-wheel  shaft  variable,  as  with  automobile  gears. 

ELECTRIC  SWITCHES 

Design.  Mathematical  Analysis  of  the  Mechanical  Forces  Acting  on  Switches 
and  Busbars.  L.  B.  W.  Jolley.  Elecn  ,  vol.  So,  no.  2220,  Dec.  3.  1920,  pp. 
646-647,  3  figs.  Forces  acting  on  switches  and  busbars  at  periods  of  short 
circuit.     (To  be  concluded.) 

ELECTRIC  TRANSMISSION   LINES 

Protective  Relays.  Protective-Relay  Applications  and  Testing  Practice,  H.  P. 
Sleeper.  Elec.  Rev.  (Chicago),  vol.  77,  no.  23.  Dec.  4.  1920.  pp.  871-875, 
9  figs.  Chirrent  relays  with  selective  time  setting  used  on  radial  systems. 
Ring  and  parallel-feeder  systems  require  directional  relays.  Special  connec- 
tions necessary  for  machinery  protection. 
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Voltage  Control.  Voltatçe  Control  of  LonK-Distance  Tranmission  Lines,  Alfred 
Still.  Elec.  Rev.  (Chicago),  vol.  77,  no.  23,  Dec.  4.  1920,  pp.  876-S7S,  4  figs. 
Use  of  Line-drop  conipenaatora.  Effect  of  electrostatic  capacity.  Voltage 
regulation   of   feeders.      Influence   of   power-factor. 

ELECTRIC   WELDING 

Dkvelopment.  Practical  Applications  of  Electric  Welding,  F.  P.  Vaughan.  Jl. 
Eng.  Inst.  Canada,  vol.  3,  no.  12.  Dec.  1920,  pp.  556-564,  5  figs.  Survey  of 
electric  welding  methods,  resistance,  carbon  arc,  metallic  arc  and  quasi-arc; 
methods  of  application,  tables  of  power  consumption,  etc.;  training  welder, 
protection  devices. 

Electhopercussive.  Recent  Developments  in  Electro-Percussive  Welding,  Douglas 
F.  Miner.  Welding  Engr.,  vol.  5,  no.  11,  Nov.  1920,  pp.  27-28  and  32,  7  Hgs. 
Describes  apparatus  used  which  consists  essentially  of  device  for  producing  a 
percussive  engagement  of  parts  to  be  welded,  practically  simultaneous  with 
discharge  of  electrical  energy.  Gives  examples  of  electropercussive  welding  and 
photomicrographs. 

ELECTRIC   WELDING,   ARC 

Overhead.  Overhead  Arc  Welding — Theory  and  Practice,  O.  H.  Eschholz.  Power, 
vol.  52,  no.  20.  Nov.  16,  1920,  776-780,  II  figs.  Also  results  of  tensile  tests 
made  on  sections  cut  from  overhead  welds. 

Selecting  Employees.  The  Scientific  Selection  of  Men,  Arthur  Frank  Payne. 
Sci.  Monthly,  vol.  2,  no.  6,  Dec.  1920,  pp.  544-547.  Experience  with  mental 
teats  in  army. 

ENGINEERING   SOCIETIES 

Relationship  to  Pitblic  Service.  Some  Phases  of  Relationship  of  Engineering 
Societies  to  Public  Service,  Herbert  Hoover.  JI.  Am.  Inst.  Elec.  Engrs., 
vol.  39,  no.  12.  Dec.  1920,  pp.  1073-1075.  Address  before  Federated  American 
Engineering  Societies. 

ENGINEERS 

Civic  Activities.  The  Engineer  and  the  Public.  Eng.,  vol.  110,  no.  2864,  Nov.  19. 
1920.  pp.  675-685,  Urges  participation  by  engineers  in  civic  and  national 
activities. 

ENGINEERS 

Rémunération.  Manitoba  Engineers  Pledged  to  Salary  Schudule.  Can.  Engr., 
vol.  59,  no.  20.  Nov.  II,  1920.  pf.  505-508.  Work  being  done  by  Remunera- 
tion Committee  of  Manitoba  Branch,  Engineering  Institute  of  Canada,  in 
enforcing  Salary  Committee's  recommendations.  Branch  has  decided  that 
"any  engineer  who  fails  to  receive  salary  adequate  to  his  class  as  recommended 
by  the  Remuneration  Committee  will  be  assisted  by  the  Engineering  Institute 
of  Canada  to  obtain  other  employment  at  adequate  remuneration  and  will 
receive  the  moral,  and.  if  necessary  financial  support  of  all  other  engineers  in 
the  province."  Classification  of  engineers  and  schedule  of  salaries  prepared 
by  Salary  Committee  are  included. 

EXCAVATORS 

Mechanical.  Machinery  in  Public  Works.  Mechanical  Excavators  (Le  machinisme 
dans  les  travaux  publics.  Les  pelles  excavatricea) ,  L.  D.  Fourcault.  Technique 
Moderne,  vol.  12,  no.  9,  Sept.  1920.  pp.  373-377,  10  figs.  Conditions  of  applica- 
tion of  steam  excavators.     Description  of  various  types  of  steam  excavators. 


FACTORIES 

Layout,  Economy  of  Horizontal  Space  by  the  Machine  Layout.  J.  Edward 
Schipper.  Automotive  Industries,  vol.  43,  no.  20,  Nov.  11,  1920,  pp.  964- 
967,  6  figs.  Description  of  Hoiley  carburetor  factory.  Light  work  is  arranged 
on  continuous  table  with  machines  spaced  by  requirements  of  workmen. 

FACTORY  MANAGEMENT 

See  Industrial  Management. 

FANS,  CENTRIFUGAL 

Design.  The  Design  and  Construction  of  Fans — I,  F.  G.  Whipp.  Mech.  World, 
vol.  68,  no.  1768.  Nov.  19.  1920,  pp.  354-355,  3  figs.  Calculation  of  efficiencies 
of  propeller  fans. 

FATIGUE 

Indttstrial.  An  Experiment  with  Rest  Pauses,  J.  Loveday.  Eng.  &  Indus. 
Mangement.  vol.  4,  no.  23,  Dec  2,  1920.  pp.  716-718.  Experiment  in  British 
shoe  factory.  Double  presses  were  worked  with  team  of  three  girls  each 
operative  working  40  min.  in  each  hour  and  resting  20  min.  Output  was 
increased  from  57  to  75  per  cent. 

FILTERS,   SAND 

Sani>  Shrinkage.  Surface  Shrinkage  of  Rapid  Filter  Sand  Bends,  Weston  Gavett. 
Eng.  News-Rec,  vol.  85,  no.  23,  Dec.  2,  1920,  pp.  1081-1083,  2  figs.  Explana- 
tion of  sand  shrinkage  in  rapid  filter  sand  beds. 

FLOTATION 

Froth.  Froth  Flotation,  Walter  Broadbridge.  Chem.  Eng.  and  Min.  Rev.,  vol.  12, 
no.  139,  Apr.  5,  1920,  pp.  250-252,  6  figs.  Its  commercial  application  and 
its  influence  on  modern  concemtration  and  smelting  practice. 

FOREMEN 

Training  of.  Adopt  Methods  to  Develop  Foremen,  M.  C.  Evans.  Foundry, 
vol.  48.  no.  24,  Dec.  15,  1920,  pp.  1001-1004.  Detailed  description  of  fore- 
man's development  course  which  was  conducted  during  six  months  of  last 
fall  and  winter  at  plants  of  International  Harvester  Co.  Paper  read  before 
American  Foundrymen's  Association. 


FORGING 

Gas  for.  Gas  for  Forging.  Gas  Industry,  vol.  20,  no.  11,  Nov.  1920,  pp.  257-960. 
Requirements  and  advantages. 

Why  Gas  Excels  for  Forging.     Gas  Rec,  vol.  18,  no.  9,  Nov.  10,  1920, 
pp.  07-69.     Experience  of  Henry  L.  Doherty  Co. 

FOUNDRIES 

Air  Furnace  for.  Air  Furnace  Iron  for  Big  Castings,  H.  E.  Diller.  Foundry, 
vol.  48.  no.  24,  Dec.  15.  1920.  pp.  973-977.  8  figs.  Air  furnace  used  in  one  of 
foundries  of  Westinghouse  Electric  &  Mfg.  Co. 

Equipment.  Choosing  Correct  Plant  Equipment,  Joseph  .7.  Wilson.  Foundry, 
vol.  48.  no.  24,  Dec.  15.  1920.  pp.  985-988.  Selection  of  machines  and  appli- 
ances exemplified  in  case  of  foundry  of  Saginaw  Products  Co.,  Saginaw,  Mich. 
Paper  read  before  National  Founder's  Association. 

FOUNDRY  EQUIPMENT 

Developments.  Foundry  Equipment  in  Modern  Plants,  Joseph  J.  Wilson.  Iron 
vol.  106,  no.  22.  Nov.  25,  1920.  pp.  1392-1397.  10  figs.  Survey  of  recent 
developments. 

FUELS 

Colixjidal.  The  Case  for  Colloidal  Fuel,  Lindon  W.  Bates.  Chem.  Age  (Lond.). 
vol.  3,  no.  75,  Nov.  20.  1920.  pp.  558-559.  Economic  advantages.  Paper 
read  before  Instn.     Petroleum  Technologists. 

See  also  Oil  Fuel;  Pulverized  Coal;  Research,  lAquid  Fuels. 

FURNACES 

Heat  Flow  Through  Walls.  Heat  Flow  Through  Furnace  Walls — II,  E.  F. 
Davis.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  2,  Nov.  1920,  pp.  140, 
17  figs.     Experimental  measurements. 

FURNACES.   ELECTRIC 

See  Electric  Furnaces. 

FURNACES,   HE.\TING 

Labob-Savinq  Features.     Heating  Furnaces  and  Anealing  Furnaces,  W.  Trinks. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  12,  Dec.  1920,  pp.  671-675,  12  figs 
Labor  saving  features  of  different  types  of  furnaces. 

FURNACES.    HEAT-TREATING 

Electric  Heaters.  Electric  Heaters  for  Heat  Treating  Furnaces — II,  H.  O- 
Swoboda.  Am.  Drop  Forger,  vol.  6.  no.  11.  Nov.  1920,  pp.  540-543.  9  fige. 
Carbon  and  graphite  resistors  are  used  with  success  in  several  types  of  furnaces. 
Furnace  charge  is  used  as  beater  in  special  cases.     Temperature  controL 

Oil-Burning.  Annealing  and  Heat  Treatment  Furnaces,  James  E.  Wilson.  Jl. 
Engrs  Club  of  Phila.,  vol.  37-12,  no.  192,  Dec.  1920.  pp.  488-489.  Design, 
regulation  of  cost  of  oil-burning  steel  heat-treating  furnaces. 

FURNACES,   OPEN   HEARTH 

Wastb-Heat  Boilers.  Application  of  Waste  Heat  Boilers  to  Open  Hearth  Fum&ces, 
Thomas  R.  Tate.  Jl.  Engrs.  Club  of  Philal,  vol.  37-12.  no.  192.  Dec.  1920. 
pp.  485-487.  Design  of  proper  size  and  type  boiler  for  any  installation. 
Paper  read  before  Assn.  Iron  &  Steel  Elec.  Engrs. 


GAGES 

Indicating.  Indicating  and  Contour  Gauges.  Machy.  (Lond.),  vol.  17,  no.  427, 
Dec.  2.   1920,  pp.  259-263,  11  figs.     Classification  and  description. 

Limit.  Limit  Gauges.  Eng.,  vol.  110,  no.  2863,  Nov.  12,  1920,  pp.  643-644. 
Developments  in  standardization. 

Limit  Plug.  Quantity  Production  of  Combination  Limit  Plug  Gauges.  Machy. 
(Lond.),  vol.  17,  no.  423,  Nov.  4.  1920,  pp.  151-153.  4  figs.  Combination  limit 
plug  gage  introduced  by  Taft-Pierce  Mfg.  Co.,  Woonsocket,  jR.I. 

Screw-Thrbad.  Hardening  Screw  Gauges  with  Least  Distortion,  Wilfrid  J. 
Lincham.  Can.  Machy.,  vol.  24,  no.  22,  Nov.  25,  1920.  pp.  472-476.  14  figa. 
Method  developed  at  Goldsmith's  College,  London. 

GAS   ENGINES 

Castings.  Problems  Encountered  in  Gas  Engine  Castings,  Pat  Dwyer.  Foundry. 
vol.  49.  no.  24,  Dec.  15,  1920.  pp.  980-983,  9  figs.  Casting  practice  ftt  plant 
of  Rathbun-Jones  Engineering  Co.,  Toledo,  Ohio. 

GASOLINE 

Production  of.  Production  of  Gasoline.  Power,  vol.  52,  no.  20,  Nov.  16,  1920, 
pp.  788-789.  Statistics  of  refinery  production  of  gasoline  for  period  of  sixteen 
years,  1904  to  1919,  inclusive.  Advance  publication  of  Bureau  of  Mines 
bulletin  No.  191. 

Specifications.  Aviation  Gasoline  Specifications  and  Methods  for  Testing.  Air 
Service  information  Circular,  vol.  1,  no.  46,  Aug.  30,  1920.  8  pp.  3  figs.  Specifi- 
cations cover  three  grades  of  gasoline  known  as  domestic  aviation  gasoline, 
export  gasoline  and  fighting  gasoline.  Distillation  test  is  required  for  deter- 
mining grade  of  gasoline.  Procedure  and  details  of  manipulation  in  conducting 
distillations  are  explained. 
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1(»v«u  A  Now  l>('Vi>l<i|in)ftiil  in  Ilnvel  Oonr  CiittinK.  Mm-hy.  (hfind  ).  vol.  17, 
lin  \'iU,  Nov  Ih,  Wviw,  |ip.  1UU-2U3,  8  IIsm-  AttaclinionU  appltouhlo  lo  or- 
tlinury   «linpttiu    iiiiiohino. 

l 'wiioN  (ïmphii'itl  Mrttuxl  fur  DoNtiiitinB  n  Sol  of  Compln  (l<«tirii  (MAthodo  urnnhiquo 
nnr  niiitinorphuiti*  pt)ur  l'AliitillMiunniit  ilnii  trAii»  «l'iinuronasoB  comnloios), 
Lun  Dt'iiin.  Vio  IVrliiiiMur  <>l  Ituluiitrû'lli',  .vol.  1,  ito.  t>,  Juno  IU20.  pp.  221-222, 
3  flo*.     ICiKinplrit.     (Coni'liuli'd  ) 

Intolot*.  Involulo  ToPtli.  UiohanI  Cîanliior.  Kn«.,  vol.  UO,  no.  2804,  Nov.  19. 
1030.  pp.  UrilMVm),  'i  llgH.      I)r«iati  furmuliut. 

Maciiinino  Hi.vNKrt.  Miicliirùnii  Frirlion  flonr  Uliiiikit  iind  Krioton  Conm.  J.  H. 
Mooro.  Clin.  Murhy..  vol.  2l.no.  17.0at  21.  hrj'J.  pn  :i7l-:i7:i.  H  tio  ICifimolcn 
of  work  pcrformod  uccunling  to  praotioo  of  Fostor  M>tolùnu  Co.,  Klklmrt,  Ind. 

l*iTCJi-MiiA«uniNti  Maciiinr.  Tho  Wicknmn  Pitrh  Moanurins  Michino.  Auto- 
mobile Knar..  vol.  10,  no.  146.  Dec.  1920.  p.  4HI,  -1  figa.  Machine  in  doainnwl 
to  Mieruturc  toolh  spacing  At  pitoh  lino  na  well  aa  ooDo«ntrioity  of  pitch  oirclo 
with  bore. 

Ubdoction.     Stt  lirduction  Oear». 

.•^PCB.  Dftcklftj«h  Standiirds  for  Spur  Coar»,  Charlce  II.  Lojrue.  Am.  Mach-,  vol.  53, 
no.  23.  Hoc.  2.  1020.  pp.  lOUVIOU,  2  fig«.  Formula  for  dotermioing  proper 
backlash  for  npur  gear;*,  and  tables  computed  from  formula. 

WcLDiNO  or.  Tho  Art  of  Welding  Gears  and  Pinion».  F.  M.  Sweet.  Blast  Furnace 
ft  Steel  Plant,  vol.  8.  no.  12.  Dec  192^.  pp.  tiS4-685.  .Vdvl.subility  of  welding 
«fcch  tooth  sepaartoly  or  of  soldiag  sovcral  tcctb  en  bloc.  Selection  of  proper 
welding  tip  and  filler  rod. 

GIRDERS 

I>E«iON.     Reduction  of  Girder  and  Column  Live  Loads,  C.  R.  Young.     Can.  Ençr.. 

vol.   39.   no.    23.    Doc.   2.    1920.   pp.    SG-I-Sfig.   2   figs.     Princiole   of  discounting 

improbable  live  loads  generally  observed  Intensity  of  floor  loads  for  buildings 

varies  inversely  as  tributary  area.     Review  of  various  reduction  rules.     New 

specification  suggcsted. 

Strcbbmih.  Notes  on  Impact.  F.  W.  Gardier.  Proc.  Am.  Soo.  Ci^'il  Engrs.,  vol.  46. 
no.  9.  Nov  1920.  pp.  97(i-977.  Relation  between  static  and  dynamic  stresses 
in  girder  spans  for  smooth  rolling  loads.  It  was  found  that  for  speeds  that 
obtain  in  railroad  practice  dynamic  efîect  of  smooth  rolling  loads  may  be 
neglected:  dynamics  increment  of  stress  for  single  load  for  critical  speed  is 
given  as  31.8  per  cent.     (Abstract.) 

GLUES 

S«e  Aircraft  Conduction  Maierials,  Casein  Glue. 


H 


HANDLING   MATERLVLS 

Railwat  Shops.  Handling  Materia!  in  Railway  Shops,  Frank  A.  Stanley.  Am. 
Mach..  vol.  53.  no.  21,  Nov.  IS,  1920,  pp.  953-954,  7  6ga.  Typical  labor- 
eaving  de\'ices. 

HARDNESS 

iNBTRtTMENTS  FOR  Tertin'G.  Rapid  Measurement  of  Hardness  and  Resilience  of 
Metals  (Mesures  rapides  de  la  dureté  et  de  la  resilience  des  métaux),  S.  Bois- 
thorel.  Nature  (Paris),  no  2427.  Oct.  9,  1920,  pp.  230-234,  10  figs.  Guillery 
portable  apparatus  for  use  in  workshops. 

MBAStTREMENT  OF.  The  Measurement  of  the  Hardness  of  Metals.  Hugh  O'Neill. 
Mech.  World,  vol.  68.  no.  1769,  Nov.  26.  1920.  pp.  3S3-3S4,  2  figs.  Classifica- 
tion of  methods.  Discussion  of  their  relative  advantages  and  disadvantages. 
(To  be  continued).     Paper  read  before  Sheffield  University  Metallurgical  Soc. 

HEAVY-OIL  ENGINES 

Pistons.  Piston  and  Rings  for  Heavy  Oil  Engines,  W,  D.  Forbes.  Mar.  Eng., 
vol.  25.  no.  12.  Dec.  1920.  pp.  1002-1003.  and  p.  1013.  Solid  and  forged  pistons 
discussed.  Method  of  forming  piston  rings  from  castings,  .assembling  forged 
pistons. 

HIGHWAY  ENGINEERING 

CODESE  IN.  Sixth  Annual  Short  Course  in  Highway  Engineering  University 
Bulletin,  vol.  22.  no.  16,  Feb.  23  to  27.  1920.  140  pp.  Information  in  regard 
to  purpose  of  course,  time  given,  scope,  instruction  staff  and  conditions  of  admia- 
sion.  Technical  papers  dealing  with  various  phases  of  highway  engineering 
are  included. 

HOISTS 

Dbvu  Design.  Calculation  of  Stresses  in  Winding-Drum  Flanges.  Am.  Mach., 
vol.  S3,  no.  25.  Dec.  16.  1920.  pp.  1130-1131.  2  figs.  Diagrams  of  forces  acting. 
Rational  Design  of  Hoisting  Drums.  Everett  O.  Waters.  Mech.  Eng.. 
vol.  42.  no.  12,  Dec.  1920  pp.  675-679,  9  figs.  Theoretical  formula  is  deduced 
for  total  pressure  against  drum  flange  caused  by  winding-on  of  rope  to  given 
depth  and  under  given  initial  tension.  Two  other  formulas  are  also  deduced, 
which  relate  total  pressure  to  flange  thickness  and  maximum  allowable  tensile 
and  shearing  stresses  in  material.  By  means  of  these  formulas  flange  of  usual 
mushroom  tj-pe  may  be  designed  to  withstand  safely  pressure  of  rope  wound 
upon  drum. 

HOUSING 

Enolani].  Concrete  Cottage  Building.  Concrete  and  Constructional  Eng.,  vol.  15, 
no.  11,  Nov.  1920,  pp.  737-742.  5  figs.     Meanwood  housing  scheme.  Leeds. 


iNuuaTNlAl,.  SulvitiK  tlin  UoiuiinK  ProliUm.  ilfr)tfrl  llrMVfr,  l>t«li«  II.  All*.n.  Philip 
W.  Mlakp  anil  W  IhItU  \atl«  Itvlun  .Vlsnunmrnt,  vol  M,  no  n,  Dan  IttlA, 
pp  *'i&-iM,  H  fU».  Why  inijiutrikl  eucutivM  niual  do  it  and  bow  it  U  bmai 
done. 

I.EauitATioN  IV  Enilami)  T\ii*  Oar'lf*n  City  and  Engliab  IIotiRinc  ïawm.  ly^nard 
H  .Smith  Ivu  mid  (;..'itr.irlm«.  vol  .'>l,  no  2t.  N'ov  21.  1^12').  pp  .M'^.IIS. 
2  fitfn  llcibjiutiurui  ftr|.>:iti*d  at  World  ConcrcM  on  UuoNinc  arul  Town  I'lAnoioK 
hold  in  I»adon,  June,  192[i. 


RCIICHIM. 


IIoiininK  and  Community  Planning,  John  Irwin  Bright.  Jl,  Am.  Int.  of 

p..  4   fiï».     rtchirmi»  dnveloo«d  b:      " 
iiierican  Infltitulo  of  Architects. 


Archiloctii  Hupp.,  H  pp..  4  fisn.     Hchi*mi*  dftveloD«d  by  C^mmitt4«  oo  Com' 
munity  PUnntng  of  Am 


IIYDRAUI.IC   TUUniS'E.S 

Hian-IlBAD.  TurbincH  for  Viin-ira',  IIii[h-II«a/i  Plant.  Iron  Ac»r.  vol.  IW,  no.  23, 
Dec.  2,  102r),  pp.  I  |.53-I4.'>7,  1 1  n^ii.  .Normal  operating  capacity  «rill  b«  62,500 
hp.  and  not  elToctivo  head.  305  ft. 

TnEoar  or.  New  Analytical  Theory  of  Water  Tupbinm.  Mech.  Eng.  vol.  42,  no  11. 
Dec.  1930.  pp  68)692.  1  fi^.  KorrnuU*  combioiag  varioua  elemeoU  ot  turbi- 
nes.    TrauAlated  from  Tcchique  Moderne. 

HYDROELECTRIC    PLANTS 

Htdrooraphic  Studieh.  Hydrographie  Study  Preliminary  to  Utiliiing  the  Water 
Power  of  a  Mountain  Uajiin  (Etude  hydrovraphir|ue  et  aménavement  d'un 
bassin  montagneux).  G.  NHIforn  Electricien,  vol.  36.  no.  12*12.  Oct.  15. 
1920,  pp.  433-t36,  3  figs.  Plan  for  utilization  of  basin  in  Italian  Alps.  (To  be 
continued.) 

Ice  Protection.  Ice  Protection  for  Hydroelectric  Plant,  John  S.  Carpenter.  Power 
Plant  Eng.,  vol.  24,  no.  23,  Dec.  1.  1920,  pp.  1125-1123,  2  6ga.  Method,  of 
deflecting  ice  jams. 

New  Brunswick.  Hydro-Electric  Power  Development  in  New  Brunswiek.  C  O. 
Foas.  Can.  Engr..  vol.  31,  no.  23.  Dec.  2.  1925.  op.  57fi-.578.  Two  planU  of 
8000  hp.  capacity  each.     Paper  read  before  Eng.  Inst,  of  Canada. 

Nova  Scotia.  Sheet  Harbour  Hydro-Electric  Powers,  Harold  S.  Johnston.  Jl. 
Eng.  Inst.  Canada,  vol.  3.  no.  12,  Dec.  1920.  pp.  5S5-575,  4  fig».  Schemes  pro- 
posed with  tables  of  run-off.  etc. 

South  .\merica.  Survey  of  Power  Plant  Projects  in  South  America.  Power  Plant 
Eng..  vol.  24,  no.  24.  Doc.  15,  1923,  pp.  1171-1173.  Prepared  by  Guaranty 
Trust  (Jo.  of  New  York. 

Surplus  Water.  Wasting  Surplus  Water  at  Hydroelectric  Plants,  L.  W.  Wyas. 
Power  Plant-Eng..  vol.  21.  no.  23,  Dec.  1,  1921.  pp  1 125-1 12S.  3  figs.  Descrip- 
tion of  various  I^inds  of  gates  used  to  regulate  overflow  in  hydroelectric  stations. 

Sweden.  Utilizing  Hydro-Electric  Energy  in  Sweden.  Elec.  World,  vol.  78,  no  24. 
Dec.  11,  1920.  pp  1167-1170.  2  figs.  Exoeriencs  with  extensive  high-tension 
system  of  Swedish  Government.  Method  of  grading  station  insulation  and 
studies  of  lightning  trouble.     Plans  for  20D.003-volt  transmission  lines. 

Switzerland.  The  Great  Modern  Hydroelectric  Plants  in  Switierland  (Grandi 
impianti  idroelectrici  moderni  in  Isvirzera),  Giovanni  Rodio.  Industria, 
vol.  34.  no.  17.  Sept.  15.  1920.  pp.  42.5-431.  14  fiçs.  Utilization  of  low  head 
of  Reno  River  at  Eglisau.  Maximum  capacity  is  42,000  hp.  (To  be  con- 
tinued.) 

Utiliz.ation  of  Freshet  Water.  Utilizing  Freshet  Water  for  Power  Generation. 
Clemens  Herschel.  Power,  vol.  52.  no.  22.  Nov.  30.  1920.  pp.  861-862.  1  fig. 
With  properly  designed  venturi  tube  installed  in  discharge  of  hydraulic  turbine 
power  output  can  be  increased  maximum  of  30  per  cent  by  utilizing  freshet 
water  that  would  otherwise  run  to  waste  over  dam. 


INDUSTRL4X   MANAGEMENT 

Exposed  Records.  The  Influence  of  Exposed  Records  on  Output.  F.  M.  Lawson. 
Eng.  &  Indus.  Management,  vol.  4.  no.  20.  Nov.  11.  1920.  po.  615-817. 
Permanent  advantages  are  said  to  be  (1)  there  is  less  stock  carried,  which  means 
shorter  investment  period  and  consequent  saving  in  money:  (2)  a  smaller 
staff  is  required  owing  to  case  with  which  information  can  be  obtained:  and 
(3)  there  is  less  switching  men  off  from  one  job  to  another,  owing  to  ease  with 
which  accurate  decisions  can  be  made. 

Inspection.  How  the  Inspection  Department  Helps  the  Factory,  George  S.  Radford. 
Indus.  Management,  vol.  60.  no.  6,  Dec.  1920.  pp.  418-421.  Coordination 
of  inspection  with  cost,  assembling,  routing  and  productivity. 

Machine  Shops.  Finds  Efficiency  Lacking  in  Many  Shops.  H.  M.  Fit».  Iron 
Age,  vol.  106.  no.  25.  Dec.  16.  1920.  pp.  1603-1611.  Inspection  trip  of  70 
shops  and  factories  revealed  fact  that  large  percentage  has  only  partial  or  no 
sj'stem  of  management. 

Opinion  of  Workers.  What  the  Workers  Think  About  Management — II,  Albert 
Fry.  Indus.  Management,  vol.  60.  no.  6,  Dec.  1920.  pp.  437-440.  Opimons 
from  ironworkers,  carpenters,  inspectors,  blacksmiths,  machinists,  pattern- 
makers and  others  on  indiWdual  responsibility,  mental  and  physical  tests  and 
co-operation. 

Organization  Plan.  Organization  Plan  that  Typifies  Modern  Management, 
S.  H.  Bullard.  Indus.  Management,  vol.  60.  no.  6,  Dec.  1920.  pp.  441-444. 
1  fig.     Production  system  and  organization  plan  of  Bullard  Machine  Tool  Co. 

Production  Method.  Small-Quantity  Production  Methods.  Earle  Buckingham. 
Machy.  (Lond.),  vol.  17,  no.  426,  Nov  25,  1920.  pp.  213-215.  4  figs.  Applica- 
tion of  interchangeable  manufacturing  principles  to  methods  employed  when 
producing  machines  in  limited  quantities. 
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Routing  Materials.  Rourting  Considered  as  a  Function  of  Up-to-Date  Man- 
agement— III,  H.  K.  Hathaway.  Indus.  Management,  vol.  60,  no.  6,  Deo. 
1920,  pp.  445-451,  12  figs.  Method  of  routing  assembled,  multi-part 
mechanism. 

Statistical  Control.  Making  Statistics  Talk — I,  M.  C.  Rorty.  Indus.  Manage- 
ment, vol.  60,  no.  6,  Dec.  1920,  pp.  394-398,  6  figs.  Elements  of  statistical 
eoatrol.     Application  of  statistical  graphic  to  forecasting  future  trends. 

TiMB  Studt.     See  Time  Study. 

INDUSTRIAL  RELATIONS 

BusiKBBS  Oroanization  of  Labor.  Labor  as  a  Business,  Not  a  Commodity — New 
Plan  Proposed  to  Secure  Industrial  Peace,  George  H.  Cushing.  Manufacturers 
Rec.,  vol.  78,  no.  21,  Nov.  IS,  1920,  pp.  131-132.  Suggests  as  basic  solution 
for  labor  difficulty  organization  of  labor  on  business  basis.  According  to 
plan  suggested  capital  would  contract  with  labor  for  a  certain  amount  of  work 
to  be  done  and  would  pay  for  it  as  a  unit.  Workmen  would  unite  and  sell 
their  labor  through  representatives. 

Closbd  Shop  vb.  Closed  Shop  Principles  Paramount,  James  A.  Emery.  Iron  Age, 
vol.  106,  no.  25.  Dec.  16,  1920.  pp.  1606-1608.  Attitude  and  policy  of  labor 
unions  during  war.  (To  be  continued.)  Address  delivered  before  National 
Founders'  Association. 

The  Closed  Union  Shop  Versus  the  Open  Shop;  Their  Social  and  Economic 
Value  Compared,  Ernest  F.  Lloyd.  Nat.  Indus.  Conference  Board,  no.  11, 
July,  1920,  27  pp.  It  is  hoped  that  neither  type  will  prevail  or  that  no  class 
or  group  may  obtain  an  impregnable  hold,  but  that  the  industrial  conflict 
may  continue  to  develop  a  constant  approach  to  unity. 

iNDireTRiAL  Democracy.  What  Makes  a  Labor  Policy  Successful?  Norman  G. 
Shidle.  Automotive  Industries,  vol.  43,  no.  20,  Nov.  11,  1920,  pp.  970-973, 
1  fig.     Industrial  relations  policy  of  Greenfield  Tap  &  Die  Corporation. 

New  Zealand.  Conciliation  and  Arbitration  in  New  Zealand.  Nat.  Indus.  Con- 
ference Board,  no.  23,  Dec.  1919,  46  pp.  Features  of  New  Zealand  legisla- 
tion, and  its  operation  in  practice. 

Open  Shop.  The  Last  Stand  of  the  Open  Shop.  Roy  W.  Hinds.  Coal  Age,  vol.  18, 
no.  21,  Nov.  18,  1920,  pp.  1037-1040.  2  figs.  Developments  of  strike  in  coal 
fields  of  southern  West  Virginia  and  Kentucky. 

The  Open  Shop  Fight  is  a  Fight  for  American  Independence — The  Closed 
Shop  un-American  and  Destructive  of  all  Individual  Independence.  Manu- 
laoturers  Rec,  vol.  78,  no.  21,  Nov.  18,  1920.  pp.  106-108.  Progress  of  move- 
ment for  open  shop  throughout  the  United  States. 

WoBKB   CotTNCiLS.     A   Works   Council   Manual.     Nat.   Indus.    Conference   Board, 

no.  26,  Feb.  1920,  32  pp.,  4  figs.     Procedure  for  establishing  works  council. 

Works  Councils  in  the  United  States.     Nat    Indus.  Conference  Board, 

no.  21,  Oct.  1919,  135  pp.     Results  of  Studies  of  works  councils  in  225  American 

industrial  establishments.     .Information  is  brought  down  to  August  1,  1919. 


Water  Injection.  Water  Injection  in  Gas  and  Oil  Engines.  Automobile  Eog.. 
vol.  10,  no.  145,  Dec.  1920,  pp.  492-494.  Consideration  of  application  and 
effect. 

«See   also   Aeroplane   Engines;   Automobile   Engines;    Diesel   Engineê;    Gcs 
Engines;   Gasoline  Engines;   Heavy-Oil  Engines. 

IRON 

Electro  deposited.  The  Industrial  Future  of  Electro-Deposited  Iron,  W.  E. 
Hughes.  Elecn.,  vol.  85.  no.  2216,  Nov.  1920,  pp.  530-532,  4  figs.  Develop- 
ments in  Europe. 

Plates.  Standard  Specifications  for  Wrought-Iron  Plates.  U.  S.  Dept.  Commerce, 
Bur.  Foreign  and  Domestic  Commerce,  Industrial  Standards,  no.  27,  1918, 
13  pp.     Adopted  by  American  Society  for  Testing  Materials. 

IRON  ORE 

World  Supply.  The  Iron  Ore  Supplies  of  the  World,  F.  H.  Hatch.  Geol.  Mag., 
vol.  57,  no.  677,  Nov.  1920,  pp.  504-517.  Statistics  by  countries.  From 
Lond.  Times  Trade  Supp. 

IRRIGATION 

Flumes.  Cement  Plaster  Lining  For  Wood  Irrigation  Flumes,  Everett  N.  Bryan. 
Eng.  News-Rec,  vol.  85,  no.  23,  Dec.  2,  1920,  pp.  1090-1092.  1  fig.  Erperience 
on  three  flumes  aggregating  1560  ft.  indicates  success  at  cheaper  coet  than 
all-wood  flume. 


LABOR 


Concervation  op.  Conservation  of  Labor.  L.  W.  Wallace.  Am.  Mach.,  vol.  53. 
no.  24,  Dec.  9,  1920.  pp.  1104-1106.  Address  delivered  at  first  meeting  of 
American  Engineering  Council  of  Federated  Aanerican  Engineering  Sooieties. 

Hours  op  Work.  Unwarranted  Conclusions  Regarding  the  Eight-Hour  and  Ten- 
Hour  Workday.  Nat.  Indus.  Conference  Board,  no.  14,  Aug.  1920,  21  pp. 
Critical  review  of  "Comparison  of  an  Eight-Hour  Plant  and  a  Ten-Hour 
Plant,"  United  States  Public  Health  Bui.  no.  106.  It  is  claimed  that  conclu- 
sions presented  therein  are  unscientific  and  unjustified  by  data  offered,  becai'se 
the  two  plants  from  which  data  were  obtained  are  not  fairly  comparable  and 
basis  of  experience  is  too  small  to  justify  complete  conclusions  applicable  to 
industry  in  general. 

Strikes.     See  Strikes. 


INDUSTRIAL  TRUCKS 


Traîisvbtor.  The  Cowan  Transveyor.  Eng.  and  Indus.  Management,  vol.  4, 
no.  19,  Nov.  4.  1920,  pp.  598-600.  3  figs.  Type  of  industrial  truck  for  inter- 
departmental conveying,  used  in  various  British  works. 


Two-Shipt  vs.  Three-Shipt  Day.  The  Development  of  the  Technique  of  Changing 
from  the  Two-Shift  to  the  Three-Shift  Day  in  a  Continuous  Process,  Robert 
B.  Wolf.  Jl.  Engrs.  Club  of  Phila..  vol.  37-12.  no.  192,  Dec.  1920.  pp.  463^69 
and  (discussion)  pp.  469-478,  6  figs.  Results  obtained  in  three  plants  where 
change  was  made  are  illustrated  and  interpreted  and  suggestions  are  given 
in  rpgard  to  changes  in  management  policy  which  should  accompany  change 
to  three  shifts. 


INDUSTRY 


LABOR  TURNOVER 


Germany.  Problems  of  Labor  and  Industry  in  Germany.  Nat.  Indus.  Conference 
Board,  no.  15,  Sept.  1920,  65  pp.  Open  shop  principle  has  been  recognized  as 
basis  for  all  relations  between  employer  and  employee,  in  spite  of  the  fact  that 
labor  is  almost  completely  organized  and  the  Government  has  been  encouraging 
organization  among  employers  and  employees. 


INSULATORS,   HEAT 


HoT-AiB-PiPB  Coverings.  The  Insulating  Value  of  Various  Coverings  for  Hot 
Air  Pipes  as  Determined  by  Tests  at  the  University  of  Illinois.  Am.  Arch- 
itect, vol.  118,_  no.  2343,  Nov.  17,  1920.  pp.  648-652.  4  figs.  It  is  concluded 
that  use  of  thin  sheets  of  asbestos  paper  on  bright  tin  heat  pipes  results  in 
waste  of  heat.  Uncovered  bright  tin  pipes  were  found  to  be  more  efficient 
carriers  of  heated  air.  Accumulation  of  dust  and  dirt  on  pipes  does  not 
greatly  alter  amount  of  loss.  It  is  advised  that  unless  insulation  excels 
uncovered  bright  tin  in  heat  insulation  properties  it  should  not  be  used. 


New  York  City.  Labor  Turnover  in  New  York  City,  Am.  Mach.,  vol.  53,  no.  2U 
Nov.  13,  1920,  pp.  933-935,  Statistics. 

LABORATORIES 

Aerodynamic.  The  New  Testing  Apparatus  at  the  Airdynamic  Institute  at  Saint- 
Cyr  (Les  Nouveaux  Appareils  d'Essais  de  l'Institut  Aérotechnique  de  Saint-Cyr. 
Nature  (Paris),  no.  2426,  Oct.  2,  1920.  pp.  213-219,  10  figs.  Airdynamic 
balance,  wind  tunnel  and  apparatus  for  testing  propellers. 

LAPPING 

Modern  Practice.  Modern  Lapping  Practice.  Machy.  (Lond.),  vol.  17,  no.  423, 
Nov.  4.  1920.  pp.  129-137.  19  figs.  Developments  in  lapping  practice;  in- 
cluding abrasives  used  in  lap-charging  methods,  lapping  thread  gages,  snap 
gages,  measuring  wires,  flat  surfaces,  ring  gages,  die-casting  dies  and  T-slots. 


INTERNAL-COMBUSTION  ENGINES 


LATHES 


Fuel  Combustion.  The  Combustion  of  Fuels  in  the  Internal-Combustion  Engine, 
Thomas  Midgley,  Jr.  Jl.  Soc.  Automotive  Engr.,  vol.  7.  no.  6.  Dec.  1920, 
pp.  489-497  and  (discussion)  pp.  497-499.  18  figs.  Recently  developed  optical 
gas-engine  indicator.  Indicator  cards  obtained  with  different  fluids.  Theory 
of  knock  and  of  knock  suppressors. 

Ignition.    See  Ignition, 

Lubrication.  Castor  Oil  (L'huile  de  ricin),  M.  Marti not-Lagarde.  Aéronautique, 
vol.  2,  no.  17,  Oct.  1920,  pp.  187-190.  Its  value  as  lubricant  for  internai- 
combustion  engines. 


Automatic.  Recent  Machine  Tool  Developments — XVII,  Joseph  Horner.  Eng. 
vol.  110.  no.  2864,  Nov.  19.  1920,  pp.  660-664,  10  figa.  Types  of  automatic 
lathes. 

Turret.  Efficient  Automatic  Machine  Tool  Records,  F.  Scriber.  Can.  Machy., 
VOL  24,  no.  24.  Dec.  9,  1920,  pp.  513-514,  6  figs.  Skeleton  set-ups  on  turret 
chucking  lathe  are  explained. 

Using  Turret  Lathes  in  Railroad  Shops.  J.  H.  Moore.  Can.  Machy., 
vol.  24,  no.  21,  Nov.  18.  1920.  pp.  447-451,  7  figs.  Examples  of  their  applica- 
tion of  various  kinds  of  work. 
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ICIITINO 


MATEHIAIJ) 


Indobthiai..     Humo  Oui  of  Iho  Onlînnry  Applîrrttinnn  nf  Iniliwtrtiil  I.iithtlna,  Hmnunl 
U.  llibbrii.     Trium.  IlluiiiiniittiiK  Knu    Ht»o,,  vol.   IFt.  no.  H,  Nov.  Mt,  1020,  pp. 
51)I-AI)N  nnd  ((lintMiiMioii).  pp.  A\m-002,  17  Aru.     lOMoriiiiinridiiliona  in  n'KUnl 
to  niutltixl  uf  nxiiintiiig  liiiiipH. 

I.IMi: 

l*i.Afmiii.  Ttio  roppitiK  (UnHomulnpHH)  nf  I.imn  IMimlnr,  Wnrron  M.  KmU'y  nnd 
i\H<\\  Il  ll.icnii.  Jl  Ain.  C'rruniio  Soc,  vol.  3,  no  U.  Nov.  IIllM».  pp.  H77-HH1. 
MrtluxlN  of  t^Htinn  lintt*  for  mHtndiU'Hn.  Krcord  of  ttmtn  at  Huroiiu  of  Stnnd- 
ardu.  Il  in  vonchidrd  thiit  noppinu  of  liint>  pliuttor  in  oiitiand  by  provonco  fo 
KTiùiui  of  Miiloriiil  whirl)  liyclnitt^  hluwly  iiiid  oxprind»  us  il  hydratcn. 

LOCOMOTIVES 


BoBHTiTiiTKiiron  Various.  Onrman  War  HulMililute»,  A.  lUIUr.  Hci.  Am.  Monthly, 
vol.  2.  no.  4.  Une.  1020.  nn.  :i.i:i-XUy  Hubatitut»  for  m«Ula,  kmoIixm  %nd 
boniliiD,  lubricanU  and  rubl>pr.     Trnnalal«Ml  from  Indiutria  Chimiqtw. 

TciTlNa.     .S'm  SoUhti-Uar  TeëU. 

MILLING 

DniTiAii  PnACTiCB.  Milling  Opcratiomi  on  Herbi-rt  L*lhe«.  I.  W.  Chubb.  Am 
Marh.,  vol.  63,  no.  21,  Nov.  18,  1020.  pp.  046^50,  22  6ci.  Pradioe  Id  Britiah 
ahop«. 


MILLING  CUTTERS 


Articulatbd.  Rpcont  Typo»  of  Artinilntod  I.oromotivra  (TypM  réoent  do  loco- 
molivra  articvtlN'»).  I.ionrl  Wiunrr.  Ucvuo  f];4^nériilo  OM  Chemina  do  Fcr, 
▼ol.  30,  no.  3.  Mar.  1920,  pp.  155-210,  Hi  tigH.  Kuropean  and  AmericaD 
devolopmpnta. 

pRiTiNO  Box  SiioE8.  Linin»  DrivinK  Box  Shoca  and  Wedgea.  J.  MoAlltater.  Ry. 
MiH'h.  KnRr..  vol.  VM,  no.  12.  iVo.  1020.  pp.  78S-791,  1  fig.  Shoo  and  wodgo 
tuyoul.     PiHloatut  jiivv  Kruiiiding  iimchine. 

Inspection.  Report  of  the  Buroftii  of  Locomotive  Inspection.  Ry.  Ago,  vol.  60, 
no.  25,  Doo.  17.  1020,  pp  1071-1073.  1  fig.  Outstanding  feature  of  report 
of  chief  inapector  of  loromotivoa  to  Interstate  Commerce  Commiaaion  for 
fiacal  year  ending  June  30,  1020,  is  increase  in  number  of  accidenta  and  casual- 
tiee  resulting  from  failurea  of  parla  of  locomotives  and  lenders.  Appltcatioa 
of  water  colunina  and  other  devicea  advocutod. 

Stbau  t».  Elbctric.  Uelativo  Advantages  of  Modern  Steam  and  Electric  Loco- 
motives. Jl.  Am  Inst,  Elec.  Engrs.,  vol.  30,  no  12.  Deo  1020.  pp.  10't4-1048. 
Comparison  of  two  types,  baaed  on  actual  method  of  operation.  Discussion 
at  joint  meeting  of  New  York  Sections  of  American  Institute  of  Electric 
Engineers  and  Am.  Soo.  M.  E. 

Steam  vs.  Electric  Locomotives,  John  E.  Muhlfeld,  F.  H.  Shopard.  A.  H. 
Armstrong.  Mech.  Eng.,  vol.  42.  no.  12.  Dec.  1020.  pp.  680-6S7  and  fdiscua- 
non)  pp,  687-tiSS  and  p.  72fi.  1  fig.  Comparison  in  regard  to  initial  and  main- 
ionance  costs,  reliability  of  service,  efficiency  of  operation,  and  suitability  of 
deaign.  Data  obtained  in  actual  service  of  both  types  arc  presented  and  dia- 
euseed. 

ScTPVBRBATBR.  Steam  Distribution  with  Superheated  Steam.  Ry.  and  Locomotive 
Enç,  vol.  33,  no.  12.  Dec.  1920.  pp.  3ti8-370.  Experiments  made  by  French 
eogiQeors  in  use  of  rotating  valves.     Translated  from  Génie  Civil. 


Heucal.     Making  "Curvex"  Milling  Cuttera      Machy.  (ry>nd  ),  vol.   17,  no    425 

Nov    18,   1020,  pp.  188-100.   17  fig». -        -  - 

Pratt  &  Whitney  Co.  in  manufacluro  oi  lurmoa  milling  < 
flutes. 


,   17  fig».     Mf'thods  and  e'luipment  employed  by 
nufacluro  of  formed  milUag  ciittcrs  with  heUeal 


M 


MACHINE  TOOLS 

EuCTBic  Equipment,  Standardization  of.  Standardization  of  Electrical  Equip- 
ment on  Machine  Tools.  Iron  Age,  vol.  106,  no.  21,  Nov.  IS,  1920.  pp.  1322- 
1324  and  pp.  1369-1371.  Advantages  of  individual  drive.  Suggestions  in 
regard  to  standardization. 

Lead  Scrbws.  Precision  Lead  Screws.  Machy.  (Lond.),  vol.  17,  no.  423.  Nov.  4. 
1920,  pp.  125-128,  5  figs.  Grinding  and  inspection  methods  of  Drummond 
Bros.,  Guildford,  England. 

Sawuill  Machinery.  Building  Saw  Mill  Machinery,  Fred.  H.  Colvin.  Am.  Mach., 
vol.  53.  no.  23.  Dec.  2.  1920.  pp.  1030-1032,  7  figa.  Machine-tool  equipment 
in  typical  plants  in  Pacific  Coast  States. 

Sif  Axx  Machines.  Small  Machines  for  Building  OpticBil  Instruments.  J.  V.  Hunter. 
Am.  Mach..  vol.  53,  no.  20,  Dec.  2.  1920,  pp.  1045-1047,  6  figs.  Miniature 
machines  for  use  in  manufacture  of  delicate  instruments. 

RLACHINERY 

Foundations.  Foundations  for  Machinery,  N.  W.  Akimoff.  Mech.  Eng.,  vol.  42, 
no.  12,  Dec.  1920.  pp.  671-672  and  p.  699,  3  figs.  Theory  of  causes  leading  to 
vibrations  of  machinerj'.  Means  for  localizing  excepted  vibration  and  of  con- 
trolling resulting  periods. 

MALLEABLE   IRON 


MILLING   MACHINES 

Tables.  Making  Milling  Machine  Tables,  Loroy  M.  Shcrwin.  Foundry,  vol.  48, 
no.  23,  Dec.  1.  1920.  pp.  95.3-05*1,  7  figa.  Molding  and  melting  practioea' 
Paper  read  before  Am.  Poundrymen's  Assn. 

MOLDING   METHODS 

Flasks  for  Locouotivb  Frames.  How  a  Long  Steel  Flaok  is  Anembled.  Geo. 
W.  Childa.  Foundry,  vol.  48,  no.  22,  Nov.  15,  1920,  pp.  923^25.  5  fi«a. 
Method  of  assembling  sections  of  fiasks  used  in  molding  locomotive  eoipae 
frames. 

MOTOR  PLOWS 

British-Made.  Improved  Mechanical  Ploughing  Appliances.  Engr..  vol.  100, 
no.  3383.  Oct.  29.  1920.  pp.  425  and  4^(-435  6  fi^çs.  Motor  cable  pTowing 
outfit  manufactured  by  John  Fowler  &  Co.,  Leeds,  England. 

MOTOR  TRUCKS 

Body  Standardization.  Now  is  the  Time  for  Standardization  in  Truck  Body 
Measurements,  J.  Edward  Schipper.  .Automotive  Industries,  vol.  43.  no.  20. 
Nov  11.  1920.  pp.  962-963._  2  figs.  Advantages  of  standardization.  It  is 
said  that  in  addition  to  maldnç  lower  price,  it  will  be  possible  to  make  more 
competent  and  stable  body  budding  industry. 

German  German  Mechanical  Transport  Vehicles,  Automobile  Engr.,  toL  10. 
no.  145.  Dec.  1920.  pp.  46&-477,  35  figs.     Notes  on  collection  of  captured  vehiclee 

at  Alderahot,  England. 

Oltmpia  Show.  The  Commercial  Motor  Exhibition.  Automobile  Engr.,  vol.  10, 
no.  194,  Nov.  1920,  pp.  440-444.  11  figs.  Trend  of  design  in  heavy  rehicled 
as  shown  in  exhibition  at  Olympia  Show. 

SpEcmcATiONa.  Internal-Combustion  Truck  Specifications.  Power  Wagon,  yxjL  25, 
no.  193,  Dec.  1920,  pp.  42-59.     Principle  characteristics  of  504  nmkee. 

Tipping  Gears.     Tipping  Gears  for  Lorries — II,  Colliery  Guardian,  vol.   120,  no. 
_    3122,  Oct.  29,  1920.  pp.  1230-1232.  10  figs.     BritUh  deaign. 

MOTORCYCLES 

SpBiNGiNQ.  The  Springing  of  Motor  Cycles.  C.  H.  Savage.  Automobile  Engr., 
vol.  10,  no.  144,  Nov.  1920.  pp.  457-462,  17  figs.  Disciission  of  expérimenta 
made  in  France.  From  results  obtained  suggestions  are  made  in  regard  to  pwsi- 
tion  of  springs  and  their  dimensions. 


N 


Ambbican  iNDtJSTRT.  American  Malleable  Cast  Iron — I.  H.  A.  Schwartz.  Iron 
Trade  Rev.,  vol.  67,  no.  23,  Dec.  2,  1920,  pp.  1536-1540.  4  figs.  Series  of 
related  articles  dealing  with  development  of  industry.  Modern  methods  of 
manufacture,  metallurgical  principles  involves  and  properties  of  American 
malleable  iron. 

Rbbbarch.     See  Research,  Malleable  Iron. 


NICKEL-CHROMIUM   ALLOYS 


Types.     Nickel-Chromium  Alloys,  Leon  O.  Hart.     Min.  and  Metallurgy,  no»  168, 
Dec.  1920,  p.  30.     Properties  of  various  types  used.     (Abstract.) 


CLARINE  BOILERS 


NOTCHED-BAR  TESTS 


Mantîtacture.     Conference  on  the  Unification  of  Rules  for  the  Construction  of 
Marine  Boilers  and  Steam  Pipes.     Steamship,  vol.  32.  no.  378,   Dec.    1920, 

Ep.  153-155,  3  figs.     Standard  conditions  for  design  and  construction  of  marine 
oilers  issued  by  British  Board  of  Trade,  1920.     (To  be  continued.) 


Impact  Tests.  Experimental  Study  of  Impact  Tests  on  Notched  Bars  (Etude  expéri- 
rimentale  sur  les  essais  au  choc  de.*»  barreaux  entaillée),  André  Cornu-Thenard. 
Revue  de  Métallurgie,  vol.  17,  no.  9,  Sept.  1920,  pp.  584-614.  40  figs.  Influence 
of  speed  of  impact  on  results  of  teats.     (Continuation  of  serial.) 


26 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


o 


OIL  FUEL 

BoBHiNO  IN  Steam  Cars.  Liquid  Fuel  on  Steam  Waggons.  Motor  Traction, 
vol.  31.  no.  819,  Nov.  8,  1920,  pp.  527-528,  3  figs.  Application  of  Scarab 
liquid  fuel  system  to  Fodcn  steam  car. 

Rbtinino  Practice.  Refining  Problems,  H.  H.  Hill.  Reports  of  Investigations. 
Bur.  of  Mines.  Dcpt.  of  Interior,  serial  no.  2180.  Nov.  1920.  11  pp.  Pos- 
sibilities of  increasing  yield  of  oil  in  refineries. 

Ships.  Fuel  Oil  for  Steamers.  C.  H.  Peabody.  Mar.  Eng.,  vol.  25,  no.  12.  Dec. 
1920  pp  997-998.  Grades  of  oil  a\  ailable  for  merchant  vessels  and  their  use. 
Recent  Advance  in  Oil  Burning.  Ernest  H.  Peabody.  Twenty-eighth 
General  Meeting.  Soc.  Naval  Architects  &  Mar.  Engrs..  Nov.  11  and  12^  1920. 
no.  9.  11  pp..  8  figs.  Progress  in  oil  burning  in  ships  of  U-  S.  Navy.  Graphs 
showing  present  efficiency  obtained  in  boiler  and  furnace  are  included. 


PETROLEUM 

BiBUOGRAPHY.  Rcccnt  Articles  on  Petroleum  and  Allied  Substances.  E.  H.  Bur- 
roughs. Reports  of  Investigations.  Bur.  of  Mines,  Dept.  of  Interior,  aerial 
no.  2188.  Nov.  1920,  23  pp. 

PILE  DRIVERS 

STEA.M  VS.  Drop  Hammers.  Pile  Driving  Results  with  Steam  and  Drop  Hammers 
Compared.  Eng.  Ncws-Rcc.,  vol.  85,  no.  22,  Nov.  25,  1920,  pp.  1027-1028, 
3  figs._  Records  of  weekly  performances  gives  drop  hammer  an  average  of 
35.7  piles  per  8-hr.  day  and  steam  hammer  working  under  same  oonditiona 
with  13,000-Ib.  steam  hammer.  48  piles  per  day. 

PISTON  RINGS 

Design.  Piston-Rings.  L.  G.  Nilson.  Jl.  Soc.  Automotive  Engre.,  vol.  7  no.  6,  Dec 
1920.  pp.  525-531  and  (discussion)  pp.  531-536.  22  figs.  Survey  of  develop- 
ments in  design.     Specifications  for  material  for  piston  rings. 


OXY-ACETYLENE  CUTTING 


PLANERS 


Cast  Iron.  Cast  Iron  Cutting  with  Oxweld  Blowpipe.  Acetylene  Jl.,  vol.  22, 
no.  6,  Dec.  1920,  pp.  318-322,  8  figs.     Procedure.  .„     ,   „    t,- 

Cutting  Cast  Iron  with  the  Oxy-Acetyiene  Torch,  Alfred  S.  Kinsey. 
Welding  Engr.,  vol.  5,  no  1 1,  Nov.  1920.  pp.  34  and  3fi-37,  4  figs.  FoUownng 
points  are  emphasized:  Cast  iron  can  he  cut""  by  combinsd  melting-oxid- 
izing action  of  oxy-aoetylene  torch:  cutting  of  cast  iron,  even  though  rather 
roughly  done,  will  be  of  fine  advantage  to  shop  practice  in  several  ways;  special 
eutting  torch  is  unnecessary  provided  one  is  used  which  operates  wnth  excess 
acetylene,  etc. 

OXy-ACETYLENE  WELDING 

ScBOOL  roK.  Michigan  State  Auto  School's  Special  Welding  and  Brazing  Course. 
Acetylene  Jl..  vol.  22.  no.  fi,  Dec.  1920.  pp.  315-317,  4  figs.  Methods  of 
instruction  at  oxy-acetylene  welding  school. 

OXYGEN  CUTTING 

JetCditing  Machine.  The  Godfrey  Jet-Cutting  Machine.  Machy.  (Lond.). 
vol.  17.  no.  425.  Nov.  18,  1920,  pp.  185-187.  4  figs.  Machine  tool  using  jet 
of  oxygen  as  cutting  medium.  Manufactured  by  Godfrey  Engineering  Works. 
England. 


Sellers  I6-rT.     The  Sellers  16-ft.  Planer.     Am.  Mach  .  vol.  53.  no.  22.  Nov.  26. 
1920,  pp.  973-976,  3  figs.     Planer,  weighs  nearly  one-half  million  pounds  ana 
wee  recently  completed  by  William  Sellers   &  Co.,  for  large    shipbuilding 
company. 

POWER  FACTOR 

Correction.  Power  Factor  Correction  by  Synchronous  Motors.  Victor  H.  Todd. 
Power  Plant  Eng.,  vol.  24.  no.  24,  Dec.  15, 1920,  pp.  1 174-1 176,  5  figs.  Graphical 
methods. 

Improvement  of.  Improving  Power  Factor  Conditions  with  Induction  Motors, 
R.  G.  Warner  and  A.  E.  Knowlton.  Elec.  World,  vol.  76,  no.  21.  Nov.  20, 
1920.  pp.  1021-1022.  4  figs.  Advantages  to  be  derived  from  transformation 
of  phase-wound-rotor  type  of  induction  motor  to  synchronous  motor,  with 
field  current  derived  from  adjacent  exciter. 

POWER  TRANSMISSION 

Sonic  Waves.  Transmission  of  Energy  by  Vibrations  of  Liquids  in  Conduits  (Bar 
la  transmission  de  l'énergie  par  les  \'ibrations  de  liquides  dans  les  conduite), 
C.  Carmichel.  D.  Eydoux  and  A.  Foch.  Comptes  rendu..*  des  Séances  de 
l'Académie  des  Sciences,  vol.  171.  no  17.  Oct.  26,  1920.  pp.  783-786.  Technical 
study  of  power  transmission  by  Constantinesco  system  of  sonic  waves. 


PRESSES 


PAPER  MANUFACTURE 

Pars  Patent.  A  Description  of  the  Pope  Patent.  Paper  vol.  27.  no.  10.  Nov.  10, 
1920.  pp.  28-30.  8  figs.  Invention  relates  to  means  for  winding  web  of  paper 
produced  by  paper-making  machine  onto  winding-roll. 

PATTERN  MAKING 

Shots.  RehabiUtate  Shop  in  Record  Time.  Foundry,  vol.  48,  no.  22,  nov..  15, 
1920,  pp.  897-901,  7  figs.  Organization  and  equipment  of  patternmaking  shop 
of  Bryan  Pattern  &  Machine  Co.,  Bryan,  Ohio. 

PAVEMENTS 

Bboken-Stone  Foundations.  Specifications  for  Broken  Stone  Foundations. 
Public  Works,  vol.  49.  no.  20.  Nov.  13,  1920.  pp.  452-453.  Also  Engineering 
*  Contracting,  vol.  54.  no.   22,   Dec.   1.   1920.  pp.   539-.')40.     Specifications 

Crepared  by  chief  engineer  of  Chicago  South  Park  Commission  and  approved 
y  Committee  on  Foundations  for  Pavements  of  American  Society  for  Munic- 
ipal Improvements. 

PAVEMENTS,  BITUMINOUS 

Macadam  Base.  Macadam  Base  for  Bituminous  Pavements.  Public  Works, 
vol.  49.  no.  20.  Nov.  13.  1920.  pp.  449-451.  3  figs.  Factors  affecting  strength 
and  durability  of  pavements  on  macadam  base,  including  strength  of  base, 
supporting  power  of  earth  and  traffic  to  be  carried.  Attention  is  called  to 
tindesirable  practices,  especially  insufficient  protection  of  shoulders. 

Patches.  Good  and  Bad  Practice  in  Making  Bituminous  Patches.  John  Stanley 
Crandell.  Eng.  News-Rec.  vol.  85.  no.  25,  Dec.  16,  1920,  pp.  1168-1170, 
4  figs.     Suggestion  in  regard  to  procedure. 

PAVEMENTS,  CONCRETE 

Spbcijications.  Specifications  for  Concrete  Pavements.  Eng.  World,  vol.  17,  no. 
6,  Dec.  1920,  pp.  409-410.  Recommendations  of  Committee  on  Specifications 
of  American  Society  for  Municipal  Improvements. 

PAVEMENTS,  WOOD-BLOCK 

Failcres.  Recent  Experiences  with  Wood  Block  Pavements.  Eng.  News-Rec, 
ToL  85,  no.  21,  Nov.  18.  1920.  pp.  976-977.  Analyses  of  recent  failures  with 
suggestions  as  to  prevention.     Pitch-coated  base  under  tightly  laid  blocks  best. 


Bhiqcetting  Cabt-Ihon  Turnings.  The  "Boreas"  Briquetting  Press  for  Cast- 
iron  Turnings  Eng.  vol.  110.  no.  2863.  Nov.  12.  1920,  p.  638.  3  figs.  Made 
in  Copenhagen  by  Danish  Machine  Co.  Finished  briquets  are  in  form  of 
truncated  cones  and  each  weighs  about  6)4  lb. 

Safety  Device.  Making  the  Punch  Press  Safe  and  Efficient.  Norman  G.  Shidle. 
Automotive  Industries,  vol  43.  no.  23.  Dec.  2.  1920,  pp.  1118-1120  and  1133. 
Examples  of  safety  devices  used. 

Tools.  Press  Tools  for  Caterpi'lar  Parts.  Frank  A.  Stanley.  Am  Mach  ,  vol.  63, 
no  22.  Nov.  25.  1920.  pp  987-988,  5  figs.  Processes  in  manufacture  of  article» 
made  from  sheet  metal  or  tubing. 

PROFIT  SHARING 

Experience.  Practical  Experience  with  Profit  Sharing  in  Industrial  Establishments. 
Nat.  Indus.  Conference  Board,  no.  29,  June  1920,  88  pp.  Causes  and  circum- 
stances which  make  some  profit-sharing  plans  fail  and  others  succeed. 

Lyons  Congress.  Profit  Sharing  Recommended  at  Congress  of  Lyon  (La  participa- 
tion aux  bénéfices. — Le  congrès  de  Lyon).  F.  Ba.vle.  Revue  générale  de 
l'Électricité,  vol  8,  no.  21,  Nov.  20,  1920.  pp.  735-739.  Discussion  of  profit 
sharing  as  means  for  remedjnng  industrial  situation  at  Congress  held  at  Lyon, 
October  1-2,  1920. 


PULVERIZED  COAL 


Combustion.  Pulverized  Coal  as  Fuel.  Lawford  H.  Fry.  Eng..  vol.  110.  no. 
2863,  Nov.  12,  1920,  pp.  628-631.  5  figs.     Principles  involved  in  combustion. 

Grindle  Burning  System.  For  Burning  Powdered  C!oal.  Iron  .Age.  vol.  106,  no. 
25.  Dec.  16.  1920.  pp.  1614-1615.  2  figs.  Grindle  equipment  for  burning 
powdered  coal,  manuJfaotured  by  Combustion  Economy  Corporation,  Chicago. 

PUNCHING  HL\CHINES 

Tooling  Arrangement.  Two  Light  Punching-Machine  Jobs,  John  Simon.  Am. 
Mach..  53.  no.  24,  Dec.  9,  1920,  pp.  1075-1077,  7  figs'  Tooling  practice  in 
Austrian  Machiile  Shop. 
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UADIOMKTAI.I.OdllArilY 

MmtiOM.  Kiniuiniition  o(  Mntvrlnlii  l>y  X-Knyii  (Emploi  iIkh  rnyona  X  pour  l'ezn- 
iui>n  dva  tnul^rltiui).  UuvritT  Modfrnn,  \ol.  .'{.  no.  M,  Nov.  11)20,  pp.  ;jOU-m4, 
11  âgM.     AppiirittUN  empluyvtl  niiil  rvMulU  olitninoO. 


INDUCTION  GUAItN 


DialoN.  I'ro(Hillinc  Mocliiiiery  for  tho  Now  Cunftrdera. 
ItM.,  vol.  III.  nn  22.  Nov.  ZA.  ia2<l,  pp.  U31-U3;i 
KunriMl  lurblnon  for  "HcylliU,"  "Lju:onia    aiid  otiirr 


HliipImikliDi  A  HhipfWlMc 
4  Ho      Uoul>l>.lwliiSt>oti 


UKKUrOERATING    PI^NTH 


I 


IIAILS 

KULUUKA.  Docri'iiiU)  in  Uuil  Kuilurus  Conflrmod  hy  I^itrnt  .StHliNtim.  tlna.  Now»- 
ÏUh^..  vol  SA.  no  L>:i,  I)«o.  2,  1U2U.  p.  IU71,  1  litf.  HUlmtica  of  rail  fniluroa 
fur  priiioipitt  nirrltTB. 

Wheel  IVcNNdri'B  niiil  Stpol  Hiiil  Kiiiliirps.  Ir«n  Ari*.  voÏ.  lOrt,  no.  22. 
Nov.  '2Ç>.  UtlïO.  pp.  i;V.H»-ll(K).  Kcpnrt  oi  CoinniitU-n  on  Siifoty  of  Uftiiroad 
Opvrulion  tu  convontion  of  Nutinniil  AHMociuliun  uf  Huilwny  and  Utilitioa 
Comtnùaiout'ni.     llt'iit  troatmout  HUKiïi'ttti-U  lui  rvnirdy  fur  failures. 

Sink-IIbat  v8.  OuniNAiiY  Inooth  Stocl  Iliiil»  from  âink-II<Mit  nnd  Ordinary  Rail 
liUEottt — m.  ticorRp  K.  HurRCHH.  Choni.  iiiitt  MctnllurKÎrul  Kna.,  vol.  23, 
no.  21.  Nov.  21.  1U20.  pp.  1017-1022,  10  ligs.  l'hysiiiil  Ivnlu.  nictiilloRraphical 
rxiinuiintiona  iind  clu'niical  Burvrvfl.  Comparison  mil»  performed  much 
bvtter  under  drop  test,  and  iiihowed  leas  abrasion  undur  service  tc«ts. 

RAILWAY  ELECTRIFICATION 

IIOLUAND.  Electrification  ,  in  the  Netherlands  (LV-Iectrificntion  dee  Payft-Bas), 
J.-C.  Van  Staveren.      Vie  Technique  ct  Industrielle,  vol.   1,  no.  9.  June  1920, 

Kp.  204-206,   I  liR,     Résuma  of  report  of  high  tension  committee  appointed 
y  assooiatioD  of  directors  of  electric  companies  in  Netherlands. 

SwiTBEBLAND.  Railway  Electrification  of  the  Eratfeld-BcUinione  Railway  (Élec- 
tritieation  de  la  liRno  Erstfeld-Hellinzone).  Bulletin  Technique  de  la  Suisse 
Romande,  vol.  4*>,  no  21.  Oct.  10.  1920.  pp.  241-24tj,  5  tigs.  General  description 
of  works  with  notes  on  electric  locomotive    used. 

The  Eltctriticution  of  the  Gothard  Railway.  Ry.  Gas.,  vol.  33,  no.  21 
Nov.  19,  1920.  pp.  GGS-G70,  3  tigs.     Line  is  139>2  miles  long. 

RAILWAY   MAINTENANCE 

PiLUNO  Bridges.  Maintenance  of  Structures  in  Filling  Bridges.  Ry.  Rev.,  vol. 
67,  no.  20,  Nov.  13.  1920,  pp.  731-73G.  Report  of  committee  to  American 
Railway  Bridge  Association. 


Fiaii  STonAOR.  IManl  for  RefriKerating  I'inh  at  I-orienl.  Franrc  (]^  fri«r>nfi«iue  k 
puimona  de  l»rient.  Mtirbihun).  M  Verrière  ar(d  .VI.  Tavon  Gfnur  Civil, 
vol.  77,  no.  n.  Sept.  25.  1920.  pp  24.'»  250.  Hi  figii.  partly  on  «upp.  plate 
Data:  Htorage  capacity,  200U  tons  of  fish;  ice-inaking  capacity.  120  too*  o< 
ico  per  day. 

RESEARCH 

HsATiNd  AND  Vbvtilatino.  Heating  and  Ventilating  Knocarch  Work.  DoCDMtic 
Eng,  (Lend.),  vol  40.  no  2.1.  Nov.  1920.  pp  H;7-ltiH.  Invt^tigatiorMi  carried 
out  for  Manchester  Corporation  Air  Follulion  Advisory  Boara.     (AtMt/set.) 

Liquid  Fuels.  The  Proposed  Research  Association  for  Liquid  Fuels.  Steftmohip. 
vol.  32,  no.  377.  Nov.  1920.  pp.  122-126.  Suggestions  in  regard  to  feoersl 
scheme  of  research  association.  Address  delivered  before  Dieoel  Engne 
Users'  Association. 

Malleable  Iron.  British  Grey  and  Malleable  Cast-Iron  Research  Association. 
Foundry  Trade  Jl..  vol.  22.  no.  227.  Nov.  1920.  pp.  8.'i9-84ti.  Account  of 
inaugural  meeting  held  at  Birmingham.  England,  on  .Sept.  30,  1020. 

Steel  Research  Committee.  Notes  on  the  Report  of  the  Steel  Research  Com- 
mittee. J.  H.  S,  Dickenson.  Automobile  Engr.  vol.  10.  no.  145.  Dec.  1920. 
pp.  495-501,  7  fiff9.  Committee  was  founded  in  191»i  jointly  by  Inalitution  of 
Automobile  Engineers  and  Society  of  Motor  Manufacturers  and  Traders 
to  establish  mechanical  properties  of  ten  standard  automobile  steels  scheduled 
in  B.E.S.A.  Report  No.  75. 

RIVETED  JOINTS 

Stresses  in.  Determining  True  Net  Sections  of  Riveted  Tension  Member»  by 
Diagrams.  Can.  Engr..  vol.  39,  no  20.  Nov.  11.  1920.  pp.  512-613,  4  figs. 
Graphs  give  theoretically  correct  deductions  of  rivet  holca  for  various  gaees 
and  staggers. 

RIVETING 


R.\ILWAY  OPERATION 

HuBBOBNCT  Car  Service.  Annual  Report  of  Interstate  Commerce  Commission. 
Ry:  Age,  vol.  69.  no.  24,  Dec.  10.  1920.  pp.  1019-1023.  Review  of  year's 
activities  under  new  law,  including  exercise  of  emergency  car-service  powers. 

RAILWAY  SIGNALING 

Anoerbau  System.  Repetition  of  Signals  on  the  Locomotive  (Répétition  des  signaux 
sur  lee  locomotives).  F  Limon  and  G.  Lebaupin.  .A.nnales  des  Mines,  vol.  IQ, 
no.  9,  1920,  pp  245-256,  1  fig.  Angereau  radio-telegraphic  system,  employed 
by  French  railways,  for  repetition  of  signals  on  locomotive. 

TBaE»-Po6iTiON  Automatic  System.  The  Signalling  of  the  Ealing  &  Shepherd's 
Bush  Railway.  Ry.  Gaz.,  vol.  33,  no.  18.  Oct  29,  1920,  pp.  571-577,  13  fiçs. 
Installation  of  three-position  automatic  signaling  system,  including  special 
features  with  regard  to  control  and  working  of  signals  and  operation  and 
detection  of  points. 

RAILWAY  TRACK 

Construction.  On  the  Question  of  the  Construction  of  the  Road  Bed  and  of  the 
Track  (Subjected  for  Discussion  at  the  Ninth  Congress  of  the  International 
Railway  Association).  Mr.  Henry  and  Mr.  Candelier.  Bui.  Int.  Ry.  Assn., 
vol.  2.  no-  10,  Oct.  1920.  pp.  639-664.  20  figs.  Based  on  replies  to  questionnaire 
sent  out  to  railway  companies  in  Belgium.  Bulgaria.  Spain,  France,  Portugal 
and  Switzerland.  Questions  referred  to  deformation  noticed  in  track,  amount 
of  traflBc  carried,  measures  adopted  and  results  obtained. 

Dbsion.     Railway  Track  Design.     Ry.  Gaz.,  vol.  33.  no.  20.  Nov.   12,  1920,  pp. 

637  and  644.     Compares  bull-head  with  flat-bottom  track,  and  suggests  that 
advantages  of  latter  justify  its  adoption  in  England. 

Standabdizino  Work.  Methods  of  Standardizing  Track  Work.  Earl  Stimson. 
Ry.  Rev.,  vol.  67.  no.  22,  Nov.  27.  1920  pp.  813-816.  Experience  of  Bal- 
timore &  Ohio  Railroad. 

RAILWAYS 

Equipment  Performance.  A  Remedv  for  Our  Transportation  Ills,  O.  W.  Stiles. 
Freight  Handling  &  Terminal  Èng..  vol.  6.  no.  8,  Aug.  1920.  pp.  291-294. 
Organization  of  equipment  performance  as  means  for  increasing  service. 

Intbbbtate  Commerce  Commission.  Annual  Report  of  Interstate  Commerce 
Commission.  Ry.  Age,  vol.  69.  no.  25.  Dec.  17.  1920,  pp.  1075-1078.  Review 
(rf  year's  activities  under  new  law   wth  references  to  work  of  several  bureaus. 


Machines.  English  Type  Electric  Riveting  Machine.  Boiler  Maker,  vol.  20, 
no.  II.  Nov.  1920,  pp.  317-318.  5  figs.     Manufactured  by  Mada  Engineenng Co. 

OiLTiGHT  W^ORK.  Notcs  OD  Rivets  and  Spacing  of  Rivets  for  Oil-Tight  Work  Hag*> 
P.  Frear.  Twenty-eighth  General  Meeting,  Soc.  Naval  Architects  and  Mar 
Engrs..  Nov.  II  and  12.  1920.  no.  5.  10  pp.  Rules  and  recommendations  of 
American  Bureau  of  Sipping,  Bureau  Veritîis  and  Lloyd's  Register. 

Notes  on  Rivets  and  Spacing  of  Rivets  for  Oiltight  Work.  Hugo  P. 
Frear.  Mar.  Eng..  vol.  25.  no.  12,  Dec.  1920.  pp.  1008-1009.  Information 
concerning  oiltight  practice  of  riveting  for  oiltight  work.  (Abstract.)  Paper 
read  before  Soc.  Naval  Architects  &  Mar.  Engrs. 

ROADS 

Relative  Service.  Relative  Scr\'ice  Value  of  Pavement  Types.  Eng.  New»-Rec. 
vol.  85.  no.  25.  Dec.  16.  1920.  pp.  1187-1190.  Discussion  of  relative  service 
value  of  different  types  of  rural  roads 

ROAD  CONSTRUCTION 

Progress  Records.  Reports  and  Records  of  Delaware  Highways.  Public  Works, 
vol.  49,  no.  23,  Dec.  4.  1920,  pp.  537-540,  6  figs.  Forms  used  by  State  High- 
way Department  of  Delaware  in  obtaining  and  recording  daily  reports  from 
engineers  and  inspectors  on  progress  of  work,  in  preparing  monthly  estimâtes, 
etc.     Also  daily  reports  of  traffic  patrol. 

Surface  Course.  Surfacing  the  Modern  Road  (Le  revêtement  de  la  route  moderne). 
G.  Dumont  and  L.  Auscher.  Génie  Civil,  vol.  77.  no.  21.  Nov.  20,  1920. 
pp.  405^08,  5  figs.     Methods  of  applying  bituminous  asphaltic  surface  course. 

ROLLING    MILLS 

Allot-Steeus.  New  Rolling  Mill  for  Alloy  Steels.  Iron  Age,  vol.  106,  no.  25.  Dec.  16, 
1920.  pp.  1597-1599.  6  figs.  Installation  of  Pennsylvania  Forge  Co.,Bridesburg. 
Philadelphia.  Five  stands  are  served  by  tilting  table  on  one  side  and  traveling 
lifting  table  on  other  with  runount  over  transfer  table. 

Electrically  Driven.  Electric  Rolling-Mill  Equipment  for  Messrs.  Steel,  Peech  & 
Tozer,  Ltd.  Elec.  Rev.  (Lond.).vol.87.  no.2244.  Nov.  26. 1920.pp.675-677.5figs. 
Billet  mill  is  of  Morgan  tvpe  and  consists  of  four  stands  of  21-in.  rolls  and 
stands  six  of  18-in.  rolls,  and  is  driven  by  1200  hp..  6300-volt.  3-phase,  50-cyelc- 
B.T.H.  slip>-ring  tj-pe  induction  motor.     (Concluded.) 

Factors  which  Determine  the  Selection  of  Motors  for  Main  Roll  Drive. 
G.  E.  Stoltz.  Proc.  Engrs.  Sec.  Western  Pa.,  vol.  36.  no.  7,  Oct.  1920.  pp 
492-507  and  (discussion),  pp.  508-517,  17  figs.  Examination  of  types  used 
in  various  steel  mills.  Suggestions  in  regard  to  selecting  type  of  motor  for 
proposed  installation. 
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Motor  Equipment  for  Main  Drive  of  Rolling  Mills.  Elecn.,  vol.  85,  no. 
2216,  Nov.  5.  1920.  pp.  541-547.  List  giving  particulars  of  British  electrically 
driven  rolling  mills. 

Notes  on  Rolling  Mill  Drives,  L.  Rothera.  Elecn.,  vol.  85,  no.  2216, 
Nov.  5,  1920,  pp.  514-517,  5  figs.  Examples  showing  progressive  increase  in 
motor   size. 

Sheet  and  Tin  Mills.  A.  B.  Holcomb.  Assn.  Iron  &  Steel  Elec.  Engrs.. 
vol.  2,  no.  11.  Nov.  1920,  pp.  1-11  and  (discussion)  pp.  11-27.  Advantages  of 
electric  drive  for  sheet  and  tin  mills. 

The  Electric  Drive  of  Rolling  Mills,  W.  E.  Taylor  and  C.  E.  Raeburn. 
Elecn.,  vol.  85,  no.  2216,  Nov.  5.  1920.  pp.  524-528,  3  figs.  Comparative 
economy  of  steam  and  electric  drives  Based  on  records  of  operation  of 
Canadian  mill  by  steam  drive  and  after  its  conversion  to  electric  drive. 

The  Electric  Reversing  Mill  Considered  from  the  Standpoint  of  Tonnage, 
K.  A.  Pauly.  Gen.  Elec.  Rev.,  vol.  23.  no.  11.  Nov.  1920.  pp.  886-892.  6  figs. 
It  is  shown  that  increase  in  production  can  be  secured  by  electric  drive  with 
less  than  same  percentage  increase  in  first  cost  of  equipment.  Paper  read 
beflore  Assn.  Iron  &  Steel  Elec.  Engrs. 

Variable  Speed  Rolling  Mill  Drives,  W.  E.  Swale.  Elecn.,  vol.  85,  no. 
2216.  Nov.  5.  1920,  pp.  522-523,  3  figs.  Relative  advantages  of  direct  and 
alternating  current. 


STEAM 

Formulas.  Steam  Formulas,  Robert  C.  H.  Heck.  Mech.  Eng..  vol.  43,  no.  12. 
Dec.  1920.  pp.  669-670,  4  figs.  Critical  comparison  of  various  existing  for- 
mulations and  development  of  new  set  of  general  equations.  Formule  are 
developed  for  temperature,  pressure  and  heat  content. 

Generation  by  Solar  Rays.     See  Solar  Energy. 

Superheated  in  Textile  Mills.  Superheated  Steam  in  Textile  Power  Plante. 
Pell  W.  Foster.  Jr.  Textile  World,  Jl.,  vol.  58,  no.  23.  Dec.  4.  1920,  p^.  113- 
1 17,  4  figs.     Its  adaptability  to  the  problems  of  textile-mill  engiDeer. 

STEAM   ENGINES 

Piston  Displacement.  Piston  Displacement.  Velocity  and  Acceleration  for  Reci- 
procating Engines,  John  L.  Bogert.  Mar.  Eng.,  vol.  25.  no.  12,  Deo.  1920. 
pp.  983-989,  10  figs.  Table  and  graphs  giving  piston  displacement,  Telocity 
and  acceleration  for  various  rations  of  connecting  rod  to  crank. 

XJniflow.  Further  Tests  of  the  Uniflow  Pumping  Engine,  D.  A.  Decrow.  JÎ. 
New  England  Water  Works  Assn.,  vol.  34.  no.  3.  Sept.  1920,  pp.  195-199. 
Results  of  tests  indicate  that  permissible  speeds  of  this  type  of  pumping  engine 
are  much  higher  than  considered  advisable  for  familiar  types  of  crank  and  fly- 
wheel pumping  engines;  results  as  to  speed  economy  indicate  higher  economy 
for  higher  speeds  and  temperatures. 


SAFETY 

Organization  for.  Safety  Work  Must  be  Well  Planned,  R.  A.  Salisbury. 
Foundry,  vol.  48,  no.  22.  Nov.  15.  1920,  pp.  895-896.  Devise  organized  com- 
mittees under  direction  of  safety  engineers  and  changing  membeiiship  of  com- 
mittees frequently  in  order  to  educate  workmen  in  safety. 


STEAM   POWER   PLANTS 

Test  ConsE.  Power  Test  Codes.  Mech.  Eng.,  vol.  42,  no.  12.  Deo.  1920.  pp. 
718-719  and  p.  725.  Preliminary  draft  of  first  of  19  codes  which  the  Amerioan 
Society  of  Mechanical  Engineers  Committee  on  Power  Test  Codes  is  formulating. 


Stebl  Works,  Oroantzation  for.  "Safety  First"  in  a  Steel  works,  H.  S.  Burn. 
Eng.  and  Indus.  Management,  vol.  4.  no.  19,  Nov.  4.  1920.  pp.  589-590. 
Organisation  in  large  British  Steel  Works  employing  about  4000  workers. 

SAND.   MOLDING 


STEAM  TURBINES 

Operation  and  Adjustment.  Operation  and  Adjustment  of  Turbine  Machioery — 
XII — Oil  Pumps,  Eustis  H.  Thompson.  Power,  vol.  62.  no.  22,  Nov.  30, 
1920,  pp.  863-864.  3  figs. 


Analtbib.  Judging  Sands  for  Foundry  Use — IV  Henry  B.  Hanlet  and  Herbert 
R.  Simonds.  Foundry,  vol.  48,  no.  22,  Nov.  15,  1920  pp.  921-922.  Methods 
of  testing. 

SCIENTIFIC   MANAGEMENT 

See  Industrial  Management. 


STEEL 

Aircraft.  Some  Notes  on  Aircraft  Steels  and  Their  Inspection,  R.  K.  Bagnall- 
Wild.  Flight,  vol.  12,  no.  45.  nov.  4.  1920,  pp.  1157-1158.  2  figs.  British 
Air  Board  specifications.  Paper  read  before  Cambridge  UniTersity  Aero- 
nautical Soc. 

Allot.    See  AUoy  Steels. 


SCREW  THREADS 

Specifications.  Report  on  Coarse  and  Fine  Threads.  Can.  Machy.,  vol.  24, 
no.  17.  Oct.  21,  1920,  pp.  374-377.     Tables  of  tolerances  and  specifications. 

SCREWS 

Stakdabds.  Report  of  the  German  Industry  Committee  on  Standards  (Mitteillungen 
des  Normenausscbusses  der  Deutschen  Industrie),  Betrieb,  vol.  3,  no.  1, 
Oct.  10,  1920,  pp.  1-14,  17  figs.  Proposals  of  the  Board  of  Directors  for  special 
standard  dimensional  values  and  for  driver's  seat  in  agricultural  machines. 
Proposed  standards  for  square  and  hexagon  head  Whitworth  cap  screws,  bolts 
and  nuts,  lag  screws:  sink-water  traps,  etc.  Rules  of  the  Committee 
standards  and  formula  values. 

SEWAGE  DISPOSAL 

DoRB  System.  Dorr  System  of  Sewage  and  Trade  Waste  Treatment.  R.  H.  Eagles. 
Jl.  Boston  Soc.  Civil  Engrs.,  vol.  7.  no.  9,  Nov.  1920,  pp.  245-262  and  (dis- 
cussion) pp.  262-271,  5  figs.  Advantages  of  applying  continuous  sedimenta- 
tion and  mechanical  sludge  removal  in  connection  with  sewage  treatment. 
Results  obtained  by  use  of  Dorr  continuous  thickener. 


Automobile.  Automobile  Steels.  Ironmonger,  vol.  172,  no.  2451.  Nov.  6,  1920. 
pp.  111-112.  Report  of  Steel  Research  Committee  founded  by  Institution 
of  Automobile  Engineers  and  Society  of  Motor  Manufacturers  and  Traders  on 
investigation  conducted  to  establish  mechanical  properties  of  Bright  Standard 
Wrought  Automobile  Steels.     (Abstract.) 

Basic.  Reversion  of  Phosphorus  to  Basic  Steel  in  the  Ladle,  Henry  D.  Hibbard. 
Blast  Furnace  &  Steel  Plant,  vol.  8,  no.  12,  Dec.  1920,  pp.  642-643.  Condi- 
tions upon  which  quantity  of  phosphorus  to  revert  depends.  Fundamental 
cause  of  reversion  of  phosphorus  due  to  presence  of  reducing  elements. 

Carbonization.     Carbonizing  So  As  to  Insxire  a  Tough  Core,  Earl  W.  Pierce  and 
John  W.  Anderson.     Iron  Age,  vol.  106,  no.  21,  Nov.  18,  1920,  pp.  1315-1316. 
New  method  of  carbonizing  straight  low  carbon  steel  with  carbon  content  cary- 
ing  from  0.15  to  0.25  per  cent. 

Cementite.  On  the  Formation  of  Spheroidal  Cementite,  Kôtarô  Honda  and  Selzô 
Saitô.  Sci.  Reports  of  the  Tôheku  Imperial  University,  vol.  9,  no.  4,  Aug. 
1920,  pp.  411-417,  12  figs,     on  2  supp.  plates. 

On  the  Saturation  Value  of  Magnetisation  of  Cementite,  SeÏBÔ  Saitô. 
Sci.  Reports  of  the  Tôhoku  Imperial  University,  vol.  9,  no.  4,  Aug.  1920,  pp. 
319-322,  10  figs.  8  on  supp.  plate. 

On  the  State  of  Carbide  in  Carbon  Steels  Quenched  and  Tempered,  Seizô 
Saitô,  Sci.  Reports  of  the  Tôhoku  Imperial  University,  vol.  9,  no.  4,  Aug.  1920, 
pp.  281-287.  29  figs,  on  3  supp.  plates. 


SHIPBUILDING 

Production  Systems.  Production  Methods  in  Shipbuilding — V,  William.  B. 
Ferguson.  Indus.  Management,  vol.  60.  no.  6,  Dec,  1920.  pp.  409-412.  2  figs. 
Discusses  piece  work  in  its  appUcation  to  shipbuilding  anci  shows  how  varied 
nature  of  work  invoh-ing  many  trades  makes  it  necessary  to  depart  from 
any  one  hard  and  fast  system  of  bonus  payment.  Application  of  Halsey 
premium  systems  and  100  per  cent  time  premium  plan  and  results  obtained 
therefrom  in  increasing  output  of  yard  are  set  forth. 

SNOW  PLOWS 

Hotabt.  The  Development  of  Snow  Fighting  Equipment.  W.  H.  Winterrowd. 
Ry.  Maintenance  Engr..  vol.  16.  no.  12.  Dec.  1920.  pp.  458-462.  8  figs.  Rotary 
plows  of  Canadian  Pacific  Railways. 


He.\ting  Cltrves,  Thermal  and  Physical  Changes  Accompan^nnc  the  Heating  of 
Hardened  Carbon  Steels.  Howard  Scott  and  H.  Gretchen  Movius.  Dept.  of 
Commerce  Sci.  Papers  of  Bur.  of  Standards,  no.  396,  Sept.  20.  1920.  pp.  Ô37-556, 
11  figs.  Transformation  on  heating  curves  of  hardened  steel  and  its  charac- 
teristics as  revealed  in  carbon  steels  were  investigated  experimentally. 
Principal  temperatures  for  0.95  per  cent  C  martensitic  steel  were  found  to  be 
155,  250,  and  260  deg.  cent.,  respectively,  for  beginning,  maximum,  and  end. 

Magnetic  Analysis.  Magnetic  Analysis  of  Steel,  Charles,  W,  Burrows.  SoL  Am. 
Monthly,  vol.  2,  no.  4,  Dec.  1920.  pp.  341-344.  5  figs.  Apparatus  for  testing 
magnetic  homogeneities  along  length  of  steel  specimens. 

Nitrogen.  Effect  of.  Some  Notes  on  the  Effect  of  Nitrogen  on  Steel,  O.  A.  Knight 
and  H.  B.  Northrup.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  23,  Dec.  8, 
1920,  pp.  1107-1111,  8  figs.  Experiments  showed  that  at  least  five  definite 
layers  are  produced  on  surface  of  low-carbon  steel  when  it  is  exposed  to  am- 
monia at  659  deg.  cent.  Excessive  brittleness  in  outer  zones  is  held  responsible 
in  part  for  gun  erosion. 
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riiTMiOAL  pHOi'MtiTiiui.  Cnrl>on  8t«fil  HtndlM.  Iron  Agn,  vol.  100,  no.  23 .  Dm.  3, 
WVM,  p.  MHI,  Advniicn  notlro  of  Hurpnn  of  Htnitilnnln  Hcipntiflo  Piipon,  not. 
am  nnd  »VI7. 

Kai.ATioN  IlrTwrrN  II  aiii>ni:mn  ani»  (Îiiain  Hi«r  A  Htinly  of  tlin  Knlntlori  lïrtworn 
tilt*  HritH'U  llitntiirHfi  uM)l  llir  (irrtin  Stir  nf  Atiticiili'il  Crirtxiii  Ktix'U,  llniry  H. 
itiiwilun  luitl  l-itiiilio  JiiniHiO'Citl  Hvi.  l'iiptrii.  Mur.  uf  Stuinlarflii,  no.  JU7, 
Hrpl.  1M>.  M»20,  pp.  6fl7-5»;j,  J^t  liât. 

SnBST,  TnriiUAi.  Conudctivitt  op.  Urdufing  TrnipiTfttiirr  of  I.itininnt<>4|  Cnrm, 
T,  S  Tuylor,  Ktnv  World,  viil  7t\.  no  L'l.  Dim-  11.  liilM).  pp.  I  IM)-I  I(i:i.  3  )i|tti. 
ICipcriniciitH  nt  rrni'iirrh  liiltnriit<iry  of  Wcfttiiiffliniiiir  I'^lrrtric  A  Mimufiirltiriiic 
Co.  It  wrui  found  that  trniiovt'rito  ttiprinuV  conductivity  of  elivcl  Btcol  ifl 
inoreoflod  by  npptiontion  of  prouuru  and  by  VHrnisliing  laminations. 

Stainlbm.  Rtainlciw  Steel  .1.  II.  O.  Monyponny.  JI.  8oc.  Chcm.  Induitry,  vol.  89, 
no,  32.  Nov.  aO.  U)L'n.  pn.  ;ilM)U-;iinU.  Commrrcinl  Utiliintion  of  non- 
corrodiblo  propcrticH  of  Htecl  contiiiiiinn  itboul  12  per  cent  chromium. 

Stbuctdral.     See  Structural  Steel 

SmocTDnB.  Tho  Structure  of  Stcd,  H.  T.  Hclnicw.  Aoronnulic»,  vol.  10.  no.  869* 
Nov.  II.  UÏ20.  pp.  3l7-3l'J.  Secondary  crystalliziition.  (Concluded.)  Paper 
read  before  Instn.  of  Aeronautical  Engineers. 

Vanadivh.     Se€  Vanadium  Steel. 

STEEL  FOUNDING 

Clbanino  Phoblem».  Steol  Foundry  Clcaninn  Problems.  A.  W.  Gregg.  Foundry, 
vol.  48.  no.  23.  Dec.  1,  U)20.  pp.  1)44-915.  Methods  of  flottging.  sand-bloating, 
flame  cutting  of  risers,  welding,  annealing,  flawing  risers,  chipping,  and  grinding. 
Poper  read  before  Am.  Kouwdryinen's  Assn. 

STEEL.    HEAT   TREATMENT  OF 

EuECTRic  Furnaces.  The  Electrical  Heat  Treatment  of  Steel,  11.  P.  MacDonald. 
Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1.  no.  3,  Dec.  ]lt20.  pp.  19S-207  and 
(discussion)  pp.  207-20S,  12  figs.     Records  of  electric  furnace  operation. 

Qt7KNci!1no  MEDirMS.  Tho  Efficiency  of  Various  Quenching  Mediums  and  Their 
Application.  Victor  E.  Hillman.  Trans.,  Am.  Soc.  for  Steel  Treating,  vol  1, 
no.  3.  Dec.  1920,  pp.  161-106  and  (discussion)  pp.  166-170.  6  figs.  Comparative 
value  of  animal,  vegetable,  mineral  and  compounded  oils. 

Rblation  to  Hardening.  Relation  of  the  High-Temperature  Treatment  of  High- 
Speed  Steel  to  Secondary  Hardening  and  Red  Hardness,  Howard  Scott.  Soi. 
Papers.  Bur.  of  Standards,  no.  395,  Sept.  16.  1920.  pp.  521-536.  IS  figs. 

Tractor  Worms.  Time,  Temperature  and  Heating  Media  Functions  in  Hardening 
Tractor  Worms,  J.  L.  McCloud.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  I, 
no.  2.  Nov.  1920.  pp.  116-122  and  (discussion)  pp.  122-126,  12  figs.  Practice 
of  Ford  Motor  Co. 

STEEL   INDUSTRY 

Gbeuakt.  Germany's  Steel  Trade  Cautions.  Iron  Trade  Rev.,  vol.  67,  no.  22. 
Nov.  25.  1920,  pp.  1476-147S.  1  fig.  Analysis  of  conditions  in  German  iron 
and  steel  industry  during  third  quarter  of  1920. 

South  Russia.  The  Coal,  Iron  and  Steel  Industries  of  South  Russia,  Arthur  W. 
Richards.  Elecn.,  vol.  85,  no.  2216,  Nov.  5,  1920,  pp.  539-540.  Electrical 
developments. 


BTKKL   PLANTB 

Canada.  Nnw  Hleel  Plant  in  WMtrrn  f'linarU.  Commrrrfl  IirtK>rta,  no.  T7fl,  Nov. 
22,  1U2(),  p.  KiH.  Plant  fur  utiliiiny  icaln  iOjWMt  UttiM  of^acrap  iron  formerly 
oiportfil  to  United  Htatee.     Pulveriscxl  fuel  u  ueed. 

France  Mmnm.  Hehnrldnr  and  Co.'n  New  Hti»el  Workf,  Kng..  vol,  1 10.  no  28ii3.  Nov. 
12.  Ii)20.  pp.  031 -6.14 ,  6  fig».,  partly  on  2  aupp.  plat«e.  Description  of  vorka 
at  Hrcuil  near  Creunot. 

TiiREB-Hiiirr  ve.  Two-Hiiift  Opbration.  Tlirne  Hhifte  In  tbo  Ht«el  Induetry. 
Iron  Age.  vol.  106.  no.  24.  Dec.  9.  1920.  pp.  lUI-15.18.  ItceulU  of  inveatigo^ 
tion  covering  plantn  of  twenty  rom^mnit*  which  have  a<]opl««l  eight-hour 
turn.  Quetitionn  of  increaJMHl  co«il.  inrreiuwd  force  and  incrfoa^J  output. 
Testimony  not  uniform  on  all  pointa,  but  lurgf-ly  favorable  to  abort  day. 
I'aper  read  at  joint  meeting  of  Management  ami  Metrrmf>litan  aectione  of 
Am.  Hoc.  M.  E.,  New  York  Section  of  Am.  Inat.  Elcc.  Engm..  and  Taylor 
Society. 

Wales.     Placnavon  Iron  and  8te«1  WorkM.     Iron  à  Coa)  Trodn  Rev.,  vol.  101.  no. 

2727.  ppt.  22,  1920.  pp.  541-544.  20  figs.  15  on  pp.  .5.Î7-.560      Smelting  plant 
comprine»  three  blaat  furnare«  with  total  output  of   l.'iO.OOO  ton»  of  pig  iron 

ger  annum.  Detail»  of  gaa-clenning  plant  now  b<;ing  inntalled.  of  the  Hubcrg- 
■eth  type,  eonsiftting  of  three  standard  filter  boxes,  each  having  a  rated  capacity 
of  1,000.000  cu.  ft.  per  hr.  measured  at  0  deg  cent.;  and  steel-making  plant, 
consisting  of  seven  Siemen'e  acid  opcn-heartb  gao-fircd  furnaoea.  total  output 
capacity  being  120,000  tons. 

STRESSES 

Invebtioation  bt  Polarized  Ligbt.  Photo  Elasticity  for  Engineer» — I,  E.  G. 
Cokcr.  Gen.  Elec.  Rev.,  vol.  23.  no.  11.  Nov.  1920.  pp.  870-877.  8  figs.  In- 
vestigation of  stresses  by  means  of  polarized  light  transmitted  through  modela 
of  transparent  material  under  stress.  Explanation  of  principles  involved  in 
method  and  exposition  of  results  obtained  in  practice. 

Legal  Aspects.  The  Law  in  Regard  to  Strikes,  Chesla  C  Sherlock.  Am.  Mach., 
vol.  53,  nos.  24  and  25.  Dec.  9.  and  16,  1920,  pp.  1087-1089  and  1141-1144. 
Dec.  9:  Necessity  for  enacting  of  laws.  Federal  and  State,  to  govern  or  fix 
responsibility  for  strikes  and  lockouts.  Dec.  16:  Legal  liabilities,  reepon- 
sibdities  and  duties  imposed  on  employer  by  reason  of  strike  at  his  shop  or 
plant. 

STRUCTURAL   STEEL 

Standard  Sections.  Specifications  for  Steel  Bars,  Blooms,  and  Billete  for  Other 
Purposes  than  the  Manufacture  of  Tools  (Cahier  des  charges  pour  la  fourniture 
de  barres,  blooms,  bîllettes  et  largets  en  aciers  au  carbone  autres  que  lee  aciers 
à  outils.  Revnue  de  Métallurgie,  vol.  17.  no.  9.  Sept.  1920,  pp.  619-626, 
4  figs.     Prepared  by  Commission  Permanente  de  Standardisation. 

STUDS 

Eccbntric-Headed.  Making  Eccentric-Headed  Studs.  Frank  S.  Ward.  Am.  Mach., 
vol.  53.  no.  24.  Dec.  9.  1920.  pp.  1083-1084.  4  figs.  Method  in  English  muni- 
tion plant  which  undertook  large  contract  during  war. 

SUBWAYS 

Ventilation.  Subway  Ventilation.  Jasper  T.  Kane.  Mun.  Engrs.  JI.,  vol.  6, 
1920.  pp.  127.  1-127.  14  and  (discussion)  pp.  127.  15-127.  21.  System  in  New 
York  subways. 


STEEL   MANUFACTURE 


Basic  Open-Hearth.  Working  Galvanized  Scrap  in  the  Basic  Open-Hearth.  R.  W. 
Mueller.  Iron  Age,  vol.  106,  no.  23,  Dec.  2.  1920.  pp.  1509.  German  installa- 
tion for  working  galvanized  scrap  in  basic  open-hearth  furnace,  with  simul- 
taneous recovery  of  zinc  as  zinc  oxide. 

Electric  Ftrnace.  Electric  Steels.  C.  G.  Carlisle.  Eng.  &  Indus.  Management, 
vol.  4.  no.  20,  Nov.  11,  1920.  pp.  618-620.  Ability  and  art  of  furnaceman  in 
controlling  his  slags  determines  whether  sound  metal  is  produced  or  not. 
Tests  show  that  electric  furnace  is  capable  of  making  excellent  nickel-chrome 
steels;  results  of  series  of  compression  tests  are  given.  Description  of  an 
improved  exhaust  valve. 

The  Present  Position  and  Prospects  of  Electric  Steel  in  Great  Britain, 
W.  S.  Gifford.  Elec.  vol.  85.  no.  2216,  Nov.  5,  1920,  pp.  528-529,  2  figs. 
Typical  furnace  installations. 

Ingots.  Casting  of  Steel  Ingots,  S.  W.  Wilhamson.  Iron  &  Coal  Trades  Rev., 
vol.  101.  no.  2751,  Nov.  19,  1920.  pp.  679-681,  2  figs.  Comparative  advantages 
of  four  methods — (1)  bottom  casting.  (2)  tundish  casting,  (3)  Fawcett- 
Batty  nozzle,  and  (4)  magnesite  nozzle.  (Abstract.)  Paper  read  before 
West  of  Scotland  Iron  &  Steel  Inst. 

Defects  in  Steel  Originating  in  the  Ingot,  Austin  B.  Wilson.  Chem.  & 
Metallurgical  Eng.,  vol,  23,  no.  24,  Dec.  15.  1920.  pp.  1161-1166.  22  figs. 
Microscopic  appearance  of  breaks  and  inclusions  of  non-metals  in  steel, which 
defects  originate  during  pouring  or  solidification.  Various  deoxidizers  and 
their  end  products  are  listed  and  briefly  discussed. 

Production  Systems.  Process  and  Apparatus  for  Increasing  Production  in  Steel 
Manufacture.  Adolph.'V.  Rackoff.  Blast  Furnace  &  Steel  Plant,  vol.  S,  no.  12, 
Dec.  1920,  pp.  G45-651.  7  figs.  Difficulties  in  present  open-hearth  practice 
and  how  they  can  be  overcome  with  increased  production  in  new  process 
based  on  better  method  of  pouring  steel. 


TEMPERING 

Reheating.  Tempering  and  Reheating  of  Matallergical  Products  (La  Trempe 
et  le  revenu  des  produits  métallurgiques).  Léon  Guillet.  Revnue  g^érale 
des  Sciences,  vol.  31.  nos.  17-18  and  19,  Sept.  15-30  and  Oct.  15.  1920.  pp. 
564-581.  34  fi^s.  and  618-620.  5  figs.  Influence  of  different  methods  of  reheat- 
ing on  resulting  hardness  of  alloy  steels  and  bronzes.  Diagrams  and  photomi- 
crographs.    Theory  of  tempering. 

TERMINALS,    MARINE 

Mechanical  Handunq  Equipment.  Mechanical  Handling  Equipment  as  a  Means 
of  Reducing  Expensive  Terminal  Costs.  G.  F.  Micholson.  Freight  Handling 
and  Terminal  Eng.,  vol.  6.  no.  10.  Oct.  1920.  pp.  377-3S4.  Type  of  equipment 
required.     Paper  read  before  Pacific  Coast  Port  Authorities  Annual  Convention. 

TIDAL  POWER 

Severn  Barrage  Scheme.  The  Severn  Barrage  Scheme.  Elecn.,  vol.  85,  no. 
2220,  Dec.  3.  1920.  pp.  659-660.  1  fig.  Scheme  for  utilizing  over  one-half 
million  horsepower  of  tidal  energy.  Designs  have  been  worked  out  by  civil 
engineering  department  British  Ministry  of  Transport. 

Utiuzation  of.  Utilization  of  the  Tides  (Utilisation  des  marées).  Amiral  Amet. 
Revue  générale  de  l'Electricité,  vol.  8.  nos.  16  and  17.  Oct.  16  and  23.  1920. 
pp.  531-542.  11  figs,  and  565-575,  9  figs.  Schemes  for  utilizing  tidal  power 
at  Saint  -Malo,  France. 
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TILE 

Dbain.  The  Flow  of  Water  in  Drain  Tile,  D.  L.  Yarncll  and  Sherman  M.  Wood- 
ward. U.  S.  Dept.  Agriculture,  bul.  854.  Aug.  26.  1920.  50  pp..  13  figs.  Experi- 
ments on  tile  four  inches  in  diameter  and  larger.  It  was  ferified  that  value 
of  co-efficient  roughness  in  Kutter  formula  as  determined  for  a  pipe  at  any 
dept  of  flow  less  than  full  does  not  apply  to  that  pipe  when  flowing  full.  Loss 
of  head  was  found  to  be  proportional  to  the  2.0  power  of  velocity  and  not 
1.8  power  as  given  by  many  authorities. 

Tile  Drain  Maintenance  and  Repair  on  U.  S.  R.  S.  Projects.  Eng.  News- 
Rec..  vol.  85.  no.  24.  Dec.  9.  1920,  pp.  1146-1148.  Bedding  in  gravel  and 
laying  on  cradles  frequently  only  method  of  preventing  settlement  in  quicksand. 
From  Reclamation  Record. 

TIME  STUDY 

Suaix-Part  Manufacture.  Time  Study  in  Small  Part  Manufacture,  Philip 
Bernstein.  Indus.  Management,  vol.  60,  no.  6,  Dec.  1920,  pp.  401-406, 
Practical  procedure  on  drilling,  profiling,  hand  and  power  milling,  automatic 
ecrew  machine  and  other  operations. 

TOOLS 

Grikdino.  Grinding  Expedites  Tool  Building,  Douglas  T.  Hamilton.  Iron  Trade 
Rev.,  vol.  67.  no.  22.  Nov.  25.  1920.  pp.  1472-1475,  11  figs.  Practice  at  plant 
of  Fellows  Gear  Shaper  Co.,  Springfield,  Vt. 

TRADE   UNIONS 

Legal  Responsibility.  Should  Trade  Unions  and  Employers'  Associations  be 
Made  Legally  Responsible?,  Forest  R.  Black.  Nat.  Indus.  Conference 
Board,  no.  10,  June  1920.  35  pp.  It  is  shown  that  rules  of  legal  liability  in 
theory  apply  to  unincorporated  associations  in  much  the  same  way  as  to 
partnerships  or  corporations,  but  that  as  practical  matter  it  is  more  difficult 
for  plaintiff  to  conduct  litigation  and  it  is  praticularly  difficult  to  reach  funds. 
This  state  of  affairs  is  undesirable  and  special  legislation  to  legalize  trade 
onions  is  suggested,  as  it  is  held  that  ordinary  law  of  corporations  cannot  well 
apply  to  them. 

TRANSPORTATION 

pHoeRESe  IN.  Education  and  Training  in  Transport,  Tramway  &  Ry.  World,  vol.  48, 
no.  25,  Nov.  18,  1920.  pp.  277-280.  Progress  in  transportation  and  modern 
oivilizatioti.     Presidential  address  before  Inst,  of  Transport. 

TUNNELS 

Concrete  Lining.  Concrete  Lining  for  Cast  Iron  Tunnel  Shells — III.  Public 
Works,  vol.  49,  no.  22.  Nov.  27.  1920.  pp.  511-512,  3  figs.  Grouting  concrete 
liiÙDg  to  fill  voids  under  flanges  of  lining  rings,  using  60  lb.  pressure. 


VANADIUM   STEEL 

Analtbis.  Analysis  of  Vanadium  in  Steels  (Dosage  du  vanadium  dans  les  aciers), 
Emile  Jaboulay.  Revue  de  Métallurgie,  vol.  17,  no.  9,  Sept.  1920,  pp.  627-629. 
Method  consists  in  dissolving  metal  in  sulphuric  acid  and  transforming  vana- 
dium into  vanadic  acid  by  action  of  potassium  permanganate. 

VIBRATIONS 

Machinery.  Vibration.  Julius  Frith.  Eng.,  vol.  110.  no.  2863,  Nov.  12,  1920, 
pp.  657-658,  1  fig.  Analytical  study  of  vibration,  specially  that  of  crank-shafte, 
flywheels  and  alternating-current  generators. 

W 

WAGES 

Rates.  Should  the  State  Interfere  in  the  Determination  of  Wage  Rates?.  Harleight 
H.  Hartman.  Nat.  Indis.  Conference  Board,  no,  12.  Aug.  1920.  158  pp.  State 
interference  is  said  to  be  expedient  because  it  prevents  actual  pecuniary  loss 
to  employer,  employee  and  public,  and  because  it  places  industrial  disputes 
upon  a  basis  of  substantial  justice  rather  than  force. 

Reduction.  What  Are  You  Doing  about  Wages?  Neil  M.  Clark.  Factory, 
vol.  25,  no.  12,  Dec.  15,  1920.  pp.  1869-1874.  Opinions  of  manufacturers 
and  leaders  of  labor  unions  in  regard  to  advisability  of  reducing  present  stand- 
ard of  wages. 

Wagb-Incentive  Systems.  The  Bases  of  Emerson  Incentive.  Harrington  Emerson. 
Indus.  Management,  vol.  60.  no.  6,  Dec.  1920,  pp.  413-416.  Comparison  of 
wage-incentive  systems. 

Common  Labor  Responds  to  Incentives,  J.  D.  Town.  Indus.  Manage- 
ment, vol.  60,  no.  6.  Dec.  1920,  pp.  422-424.  Satisfactory  results  of  introducing 
bonus  system  in  foundry. 

WASTES 

Indubtbial.  The  Disposal  of  Trade  Wastes.  Robert  Spurr  Weston.  Public  Works, 
vol.  49,  no.  22,  Nov.  27.  1920.  pp.  504-506.  Summarizes  present  status  of 
iubject  from  viewpoint  of  municipal  ofHcial,  illustrating  special  features  by 
examples  of  recent  practice.  Paper  read  beofre  Am.  Soc.  for  Mun.  Improve- 
ments. 


WATER  FILTRATION 

Rapid.  Filter  LTnderdrain,  Sand  Bed  and  Wash-Water  Experience.  Eng.  News- 
Rec,  vol.  85.  no.  21.  Nov.  18,  1920.  pp.  984-987,  3  figs.  Top^sand  scouring!: 
devices.  Gutter  design  and  relation  to  wash.  Underwater  shrinkage  of  sand 
beds. 

WATER  PURIFICATION 

Chlorine  Gas.  Sterlieation  of  Water  by  Chlorine  Gas,  J.  Stanley  Arthur.  Eng.. 
vol.  110,  no.  2865.  Nov.  26.  1920.  pp.  716-721.  16  figs.  Portable  plants  for  ster- 
ilizing water  for  army  at  front.     Paper  read  before  Instn.  Mech.  Engrs. 

WATER  POWER 

Development  in  U.  S.  Development  of  National  Water-Power  Resources,  C.  D. 
Wagoner.     Eng.  World,  vol.  17,  no.  6,  Dec.  1920.  pp.  439^41.  3  figs.     Statistics 

of  developeJ  and  undeveloped  water-power  in  United  States. 

France.  The  Harnessing  of  the  Rhône  (L'aménagement  du  Rhône),  J.  Tribot- 
Laspière.  Technique  Moderne,  vol.  12.  no,  4.  April  1920,  pp.  151-154,  1  fig. 
Details  of  project  adopted  by  French  Chamber  of  Deputies,  and  its  economical 
advantages. 

Great  Britain.  Water-Power  Resources  and  Projects  in  United  Kingdom,  Robert 
P.  Skinner.  Commerce  Reports,  no.  287.  Dec.  7.  1920,  pp.  1051-1053.  Water- 
power  resources  committee  of  British  Board  of  Trade  recommends  that  con- 
trolling water  commission  be  established  by  act  of  Parliament. 

St.  John  River,  Canaha.  Storage  and  Power  Posibilities  on  St.  John  River,  A. 
Langlois.  Contract  Rec,  vol.  34.  no.  49,  Dec.  8,  1920,  pp.  1169-1170,  1  fig. 
Regulation  of  flow  at  reversible  falls  to  improve  na^ngation  and  permit  develop- 
ment of  power. 

WEIRS 

Submerged.  Ice  Diversion  for  St.  Lawrence  Rive  Power  Co.,  Benjamin  P.  Groat. 
Can.  Engr..  vol.  39,  no.  22,  Nov.  25,  1920,  pp.  545-552.  10  figs.  Construction 
of  submerged  weirs  and  ice-division  works  in  South  Sault  Channel  of  St. 
Lawrence  River.  Design  by  hydraulic  models.  Surface  tranaportivity. 
Movement  on  stream  beds.     Results  of  operation  for  two  winters. 

WELDING 
Electric.     5ee  Electric  Welding. 

OxT-AcETTLENE.     See  Oxy-Acetylene  Welding. 

WELDS 

Testing.  Study  of  the  Testing  of  Welds.  S.  W.  Miller.  Blast  Furnace  &  8teol 
Plant,  vol.  8.  no.  12.  Dec.  1920.  pp.  678-683.  26  figs.  Bend  test.  Microscopic 
and  macroscopic  study  of  welds.     Paper  read  beofre  Am.  Welding  Soc. 

The  Testing  of  Welds  in  Steel  Plants.  S.  W.  Miller.  Ry.  Mech.  Ençr.. 
vol.  94.  no.  12,  Dec.  1920.  pp.  792-794.  9  figs.  Conditions  which  affect  quahty 
of  welds;  simple  bend  test  and  etching  of  sections  recommended.  Paper  read 
before  Am.  Welding  Soc. 

WELFARE  WORK 

Restaurants.  A  Centralized  Organization  for  Feeding  Men.  Hunter  McDonedd. 
Ry.  Maintenance  Engr..  vol.  16,  no.  12.  Dec.  1920,  pp.  469-472.  11  figs.  Plan 
in  use  by  Nashville.  Chattanooga  &,  St.  Louis  Railway.  Paper  read  before 
Axa.  Ry.  Bridge  &  Building  Assn. 

Solves  Problem  of  Feeding  Army  of  Workers.  Iron  Age.  vol.  106,  no.  24, 
Dec.  1920,  pp.  1527-1530.  9  figs.  Dining  room  at  East  Pittsburgh  works  of 
Westinghouse  Electric  &  Mfg.  Co.,  where  50.000  persons  are  employed. 

Savings  Association.  Our  Savings  Association  as  an  Aid  to  Management,  C.  L. 
Walker.  Factory,  vol.  25,  no.  11.  Dec.  1,  1920.  pp.  1715-1718.  5  figs.  Expe- 
rience of  A.  W.  Shaw  Co. 

Savings  Plan.  How  One  Community  Has  Succeeded  in  Getting  Employeee  to  Save- 
John  F.  Tinsley.   Factory,  vol.  25.  no.  12.  Dec.  15,  1920,  pp.  1899-1901.  4  fig^. 

Plan  employed  at  Worcester  Works  in  Massachusetts. 

Sick  Leave  With  Pay.  A  Plan  for  Sick  Leave  With  Pay.  Morris  R.  Macbol. 
Indus.  Management,  vol.  60.  no.  6.  Dec.  1920.  pp.  453^54.  Method  is  baaed 
on  length  of  time  employee  has  been  in  service  of  company. 

WHEELS 

Ca9t-Iron,  Grinding.  Grinding  Cast  Iron  Wheels,  Ry.  and  Locomotive  Eng.. 
vol.  33,  no.  12,  Dec.  1920,  pp,  345-349,  2  figs.  Machine  for  grinding  wheels. 
Tables  showing  data  of  measurements  of  slid  flat  wheels. 

WIRE   MANUFACTURE 

Processes.  Modern  Process  of  Drawing  Wire.  L.  Dwight  Granger.  Blast  Furnace 
&  Steel  Plant,  vol.  8.  no.  12,  Dec.  1920.  pp.  661-663.  Practical  application 
surrounded  by  great  many  technical  considerations  with  reference  to  speed 
of  wire  through  dies.     Annealing  and  composition  of  material. 

WOMEN    WORKERS 

Advisability.  The  New  Place  of  Women  in  Industry — III,  Ida  M.  TarbelL  Indus. 
Management,  vol.  60.  no.  6,  Dec.  1920,  pp.  399-400.  Management  of  women 
workers. 

WORKMEN'S   COMPENSATION 

Acts.  Your  Liabihty  for  Concurrent  Compensation,  Chesla  C-  Sherlock.  Am. 
Mach..  vol.  53.  no.  22.  Nov.  25.  1920,  pp.  99S-1000.  ProWsions  of  Work- 
men's Compensation  Acts. 
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This  Index  Is  prepared  liy  the  American  Society  of  Mechanical  Engineers. 

In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


IMIOrOSIATIC  PRINTS 

PhotnntiKii-  cnpU'H  of  rho  nrtlcleN  lltitod  In  this  Ruction,  or  othcrn  on 
entllnporlnu  Niihjccts,  niiiy  bo  obtiilncJ  from  tho  Kniilncerlnft  Societies 
Llbrnry. 

Price  of  ciich  print  (up  to  II  by  H  In.  Hire)  2S  cents,  plus  pontnfte.    Where 

Cosalblo,  two  patio*),  up  to  7  by  '>  In,  nltv).  will  be  phnioiiraphed  on  one  print, 
iirilcr  ninUiizlne.1  roi|utre  ii  print  per  pafte.  Bills  will  be  mulled  with  the 
prints. 

The  I.ibntry  Ih  niso  prepared  to  translate  articles,  to  compile  lUts  of 
references  on  entllneerlniî  subjects  and  render  assistance  In  similar  ways. 
Cbarftes  are  made,  sutTlclent  fo  cover  the  cost  of  this  work,  ('orrespondence 
Is  Invited.  Information  concernlntt  the  cbarjîe  for  any  specific  service  will 
bo  ftlven  those  Interested.  In  asking  for  Information  please  bo  deUnlte,  so 
that  tho  Investitiator  may  understand  clearly  what  Is  desired. 

Tho  Knillneorlnft  Societies  Library  Is  under  the  manaûcmont  of  the 
I'nltod  KnUlneorlntl  .Society,  which  iul ministers  It  as  a  public  reference 
library  of  entilnverlna.  It  is  maintained  Jointly  by  tho  American  Society 
of  Civil  KnUlneers;  the  American  Institute  of  Minlniî  and  Metallurillcal 
Enftineers;  the  .\nierlcan  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Klectrical  Knttlneers.  It  contain»  l.SO.OUO  volumes  on  enâ,ln- 
ecrlnti  and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  \V.  Craver,  Director 

Engineering  Societies  Library, 

New  York,  N.Y. 


29  West  Thirty-ninth  Street. 


ABRASIVE   WHEELS 

100,000  H.P.M.  Grinding-Whecl  Spindle  Operated  at  an  Unusual  Speed.  Machy 
(N.Y.).  vol.  27,  no.  5,  Jan.  1921  p.  -420,  2  figs.  Spindle  manufactured  by 
A.  A.  Jones  *fc  Shipraan  Co.,  Ltd.,  Leicester,  England,  and  designed  to  be 
operated  at  speed  of  104,000  r.p.m.  Drive  is  through  intermediate  shaft 
and  special  rubber  belts  are  used.  Spindle,  which  is  in  experimental  stage,  was 
shown  at  machine-tool  exhibition  recently  held  in  London. 

ACCIDENT  PREVENTION 

Foundry.  Safe  Shoes  Reduce  Hot-Metal  Burns.  Foundrj-,  vol.  49.  no.  2.  Jan.  15, 
1921,  pp.  51-53,  5  tigs.  One-sisth  of  total  foundry  accidents  are  ascribed  to 
defective  and  unsafe  foot-wear.     Foot  injuries  are  reduced  by  proper  shoes. 

ACCIDENTS 

Dust  Explosions.  Causes  and  Prevention  of  Dust  Explosions.  CoUiery  Guardian, 
vol.  120.  no.  3128.  Dec.  10.  1920.  pp.  1677-167S,  1  fig.  Account  of  German 
experiments.     Translated  from  Zeitschrift  fur  Berg-Huttcn-  und  Salinenwesen. 

Engineering  Problems  in  Dust  Explosion  Prevention,  Da\id  J.  Price. 
Chem.  &  Metallurgical  Eng.,  vol.  24.  No.  1,  Jan.  5.  1921.  pp.  29-32.  5  figs. 
Notes  on  causes  and  factors  effecting  dust  explosions.  T>'pes  of  industrial 
plants  affected.  Ignition  temperatures,  propagation  and  velocity  of  flame, 
pressures  developed  and  relation  of  humidity  and  prevention  of  explosions. 

The  Prevention  of  Dust  Explosions.  Hvlton  R.  Brown.  Am.  Industries, 
vol.  21.  no,  fi,  Jan.  1921.  pp.  27-29.  2  figs*  Tests  at  Bureau  of  Cbemistrj', 
U.S.  Dept.  of  Agriculture. 

Etes  Injuries.  Factory  Eye  Room  Saves  Workers'  Sight  and  Increases  Output, 
Sanford  DeHart.  Indus.  Management,  vol.  61,  no.  1.  Jan.  1,  1921,  pp.  23-24, 
1  fig.     Exï^erience  of  R.  K.  LeBlond  Machine  Tool  Co. 

The  Economic  Aspect  of  Eye  Injuries,  T.  Lister  Llewellyn.  Colliery 
Guardian,  vol.  120,  no.  3129.  Dec.  17.  1920.  p.  1749.  Analysis  of  total  accident 
claims  made  at  a  number  of  British  coal  and  iron  mines. 

.\EROPLANE  PROPELLERS 

Design.  The  Metal  Airscrew,  M.  A.  S.  Riach.  Aeronautics,  vol.  19.  no.  375, 
Dec.  23,  1920.  pp.  450  and  459,  2  figs.  Metal  versus  wood  for  aeroplane 
propellers. 

Gear  Drive.  Experience  with  Geared  Propeller  Drives  for  A^'iation  Engines, 
K.  Kutzbach.  Aerial  Age.  vol.  12,  nos.  17  and  IS.  Jan.  3  and  10,  1921, 
pp.  442-445,  9  figs,,  and  466-469.  18  figs.  Stresses  in  gear  wheels;  table  of 
gears  from  captured  engines;  arrangements  of.gear.  Translated  from  Technische 
Berichte. 


AEKOPLAM-S 

Demion.  Acroplnno  Denian.  F.  8.  liarnwr-II.  ApronHutioi,  vol.  If),  no  370,  Dee.  30, 
1020,  pp.  lOtMO?.  I  fig.  Prcttnnt  tcmlcnriim  and  futurn  pomibilitics.  (To  tv) 
conltnued  ) 

Strui-tural  Anulyaiii  and  Deflifcn  of  Aeroplanes.  B.  C.  Boulton  aod  A.  B. 
Nilen.  Aerial  Aar.  vol.  12.  no.  18,  Jan.  10.  IU2I.  pp.  409-170.  Review  of 
book  by  B  C.  Boulton  in  chargo  of  strcas  analyaiH  and  «tructural  'lesion, 
McCooK  Field. 

Hbucoptkrs.     See  HeJicoptertt. 

X^AROi:.  Po«8imi,ïTiEfl  OF.  The  Posstbiliticn  of  the  T^rgo  Airplane,  F,  H-  Norton. 
.-Vviation,  vol.  10.  no.  2,  Jan.  10.  1921.  pp.  48-50.  10  figa.  .Structural  and 
aerodynamic  problems  of  large  aeroplane. 

LoNOiTTTDiNAL  .Stadimty.  Statical  LonRitudimil  .Stability  of  Airplane*.  Eklward  P. 
Warner.  Nat.  Advisory  Committee  for  Aeronautics,  report  no.  96,  1020» 
28  pp..  14  figs.  Results  of  experimental  work.  togethT  with  details  of  theoret- 
ical  analysis  of  statical  stability,  of  factorH  which  affect  it,  and  of  methods 
which  can  be  employed  for  its  modification. 

Model  Tests.  Value  of  Model  Tests.  J.  W.  Margoulis.  Aviation,  vol.  10,  no.  2, 
Jan.  10.  1921,  pp.  40-12,  1  fig.  Influence  of  ratio  of  dimensions  of  model 
and  speed  of  teat  to  dimensions  of  full  scale  machine  and  its  apccd  of  flight. 

Sinole-vs.-Twix-Engined.  \  Comparison  of  tho  Flying  Qualities  of  Single  and 
Twin-Engined  Aeroplanes,  .\eronautical  Jl.,  vol.  24.  no.  120,  Dec.  1920, 
pp.  016-027.  Factors  in  design  which  are  most  vital  to  pilot  and  how  they 
influence  his  handling  of  aeroplane. 

Stabiuty.  Diagrams  of  .\irplane  Stability.  H.  Bateman.  Xat.  Advisory  Com- 
mittee for  .\cronautics,  report  no.  95.  1020,  25  pp.,  28  figs.  Effect  on  period 
and  rate  of  subsidence  of  pitching  oscillations  of  an  airplane  of  a  change  in 
one  of  resistance  derivatives  when  all  others  are  kept  constant. 

Wind  Tuxnei^.     See  Wind  Tunnels. 

WiXGS.  Slotted  Airplane  Wings.  Sci.  Am.  Monthly,  vol.  3.  no.  1,  Jan.  1921,  pp. 
66-67,  2  figs.     Handley-Page  wings  of  Venetian  blind  form. 

AIR 

DcsT-CoxTENT  DETERMINATION.  Efficiency  of  the  Palmer  Apparatus  for  Determ- 
ining Dust  in  .\ir,  S.  H.  Katz.  E.  S.  Longfellow  and  A.  C-  Fieldner.  Jl.  Am. 
Soc.  Heat,  and  Vent.  Engrs.,  vol.  26.  no.  8.  Xov.  1920.  pp.  687-700.  5  figs. 
Two  methods  of  testing  were  used.  In  first  efficiency  was  determined  on 
basis  of  surface  of  particles  entering  apparatus  as  compared  with  surface 
lea\-ing.  by  use  of  Tyndall  effect.  Second  method  was  based  on  weight  of 
dust,  and  used  small  laboratorj-  Cottrell  precipitator  in  series  with  Palmer 
washer. 

AIR  COMPRESSORS 

High-Presscre.  High-Pressure  Air  and  Gas  Compressors.  Eng.,  vol.  110,  no. 
2869.  Dec.  24.  1920,  pp.  829-831.  3  figs.  Six-Stage  4500-lb.  per  sq.  in.  com- 
pressor built  to  order  of  British  admiralty  for  naval  experimental  station 
described  in  second  installment. 

Manufacture.  Building  Air  Compressors.  Eng.  Production,  voi.  2,  no.  14, 
Jan.  6.  1921,  pp.  7-12.  14  figs.  Manufacturing  methods  in  plant  of  Reavell 
&  Co.,  Ipswich,  England. 

AIR  COXDITIOXIXG 

Humidifier.  Physiological  Heat  Regulation  and  the  Problem  of  Humidity.  E.  P. 
Lyon.  Jl.  Am.  Soc.  Heat,  and  Vent,  Engrs..  vol.  26.  no.  8.  Xov.  1920,  pp. 
677-685.  Importance  of  using  humidifier  in  connection  with  beating  system  in 
houses  and  factories. 

AIRSHIPS 

Moorino.  Airship  Mooring  and  Handling.  F.  L.  C.  Butcher.  Aeronautics,  vol.  19, 
no.  374.  Dec.  16.  1920.  pp.  432-435.  Advantages  and  disadvantages  of  wind- 
screens. Experiments  with  drogues.  Paper  read  before  Royal  Aeronautical 
Soc. 

Piloting.  Airship  Piloting.  G.  H.  Scott.  Flight,  vol.  12.  no.  50,  Dec.  9.  1920. 
pp.  1254-1258.  Difficulties  encountered  in  airship  piloting  and  methods 
employed  to  overcome  these  difficulties.  Paper  read  before  Royal  Aeronautical 
Society. 

Rigid.  Operation  of  a  Rigid  Airship.  L.  H.  Maxfield.  A\'iation,  vol.  10,  no.  1, 
Jan.  3,  1921,  pp.  15-16.     Duties  of  airship  crew. 

ALCOHOL 


See  Automobile  Fuels,  Alcohol. 
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ALUMINUM 

Casting.  Analyse  Loss  in  Aluminum  Shops — II,  Robert  J.  Anderson.  Foundry, 
vol.  49,  no.  1,  Jan.  1,  1921,  pp.  16-21.  Effect  on  casting  losses  of  stock  usea 
in  melting  charge  and  also  of  pouring  temperature  and  melting  practice, 
including  type  of  furnace  used. 

Soldering  of.  The  Practicability  of  Soldering  Aluminum.  A.  N.  Fleming.  Sheet 
Metal  Worker,  vol.  11.  no.  15,  Dec.  24,  1920.  pp.  427  and  433.  1  fig.  How 
aluminum  transmission  case  was  repaired  by  soldering. 

ALUMINUM  ALLOYS 

Magnesitim.  The  Constitution  of  the  Alloys  of  Aluminum  and  Magnesium,  D. 
Hanson  and  Marie  L.  V.  Gayler.  Eng..  vol.  110.  nos.  2867-28G8,  Dec.  10-17, 
1920.  pp.  788-791.  and  17  figa.,  819-821.  18  figs.  Research  carried  out  in 
Metallurgy  Department  of  National  Physical  Laboratory,  England.  Determin- 
ation of  solidus.  Photomicrographs.  Abstract  of  paper  read  before  Inst. 
Metals. 

AMMONIA 

Pboperties.  Properties  of  Ammonia.  Refrigerating  World,  vol.  55,  no.  12.  Dec. 
1920,  pp.  21-28.  Tables  prepared  by  National  Bureau  of  Standards  with 
co-operation  of  American  Society  of  Refrigerating  Engineers. 

AMMONIA  COMPRESSORS 

Development.  The  Development  of  the  Modern  High  Efficiency  Ammonia  Com- 
pressor Through  the  Application  of  the  Worthington  Feather  Valve,  Thos.  D. 
McKee.  Ice  &  Refrigeration,  vol.  GO.  no.  1,  Jan.  1921,  pp.  13-15.  Advantages 
of  high  speed  ammonia  compressors. 

APPRENTICES,  TRAINING  OF 

Machinists.  Training  Operators  in  a  Machine  Shop.  John  C.  Spence.  Machy. 
(N.Y.).  vol.  27.  no.  5,  Jan.  1921.  pp.  421-423,  2  figs.  Methods  employed  in 
plant  of  Norton  Co..  Worcester.  Mass..  in  training  of  machine-shop  workers. 
Training  the  Machinist  of  the  Future,  J.  H.  Moore.  Can.  Machy., 
vol.  25,  no.  2,  Jan,  13,  1921,  pp.  33-38.  12  figs.  Organization  and  operation 
of  Hamilton  Technical  &  Art  School. 

Railroad  Shop.  A  Railroad  Shop's  Apprentice  School,  J  V.  Hunter.  Am.  Mach., 
vol.  54,  no.  3,  Jan.  20.  1921,  pp.  97-98,  1  fig.  Training  school  in  Decatur 
locomotive  and  car  shops  of  Wabash  Railway  Co.  Current  expenses  de- 
frayed by  assessing  apprentices.     Regular  and  helper  courses  given. 

ASPHALT 

Specifications.  Specifications  for  Asphalt  Paving.  Mun.  and  County  Eng., 
vol.  59.  no.  6.  Dec.  1920.  pp.  196-197.  Prepared  by  Technical  Committee 
of  Asphalt  Association. 


Cahburetors. 


AUTOMOBILE  ENGINES 
See  CarbuTetors. 


Connecting  Rods.  Making  Connecting-Rods  for  Franklin  Cars,  Franklin  D. 
Jones.  Machy.  (N.Y.),vol.  27,  no.  5,  Jan.  1921,  pp.  470-474.  11  figs.  Machines 
and  fixtures  used  at  plant  of  H.  H.  Franklin  Mfg.  Co.,  Syracuse,  N.Y.,  for 
drilhng,  boring,  milling,  grinding,  reaming  and  gaging  operations. 

Cylinders.     See  Cylinders,  Manufacture. 

Design.  Possible  Fuel  Savings  in  Automotive  Engines.  H.  C.  Dickinson  and  S.  W. 
Sparrow.  JI.  Soc.  Automotive  Engrs..  vol.  8.  no.  1.  Jan.  1921.  pp.  3-9,  14  figs. 
Notes  on  design  of  manifold  and  chemical  operation  of  automotive  engines. 
Paper  read  before  Am.  Petroleum  Inst. 

Gasoline  Losses.  Gasoline  Losses  Due  to-  Incomplete  Combustion  in  Motor 
Vehicles.  A.  C.  Fieldner,  A.  A.  Straub  and  G.  W.  Jones.  Jl.  Indus.  &  Eng. 
Chem..  vol.  13.  no.  1.  Jan.  1921,  pp.  51-58,  7  figs.  Results  of  tests  under 
spring  and  summer  conditions. 

New  York  Show.  Engines  Exhibited  at  New  York  Show.  P.  M.  Heldt.  Auto- 
motive Industries,  vol.  44,  no.  2,  Jan.  13.  1921,  pp.  53-58,  15  figs.  Survey 
of  exhibits. 

Suspension.  A  New  Principle  of  Engine  Suspension,  S.  E.  Slocum.  Jl.  Soc.  Auto- 
motive Engrs.,  vol.  8,  no.  1,  Jan,  1921.  pp.  54-56,  1  fig.  Susp)ension  on  three 
points  so  as  to  destroy  synchronism  between  oscillating  machine  and  support 
so  far  as  transmission  of  vibrations  is  concerned. 

AUTOMOBILE  FUELS 

Alcohol.  Significance  of  Alcohol  in  the  Motor  Fuel  Problem.  Burnell  R.  Tunison. 
Automotive  Industries,  vol.  44,  no.  1.  Jan.  6, 1921,  pp.  14-17,  5  figs.  Advantages 
of  and  need  for  using  synthetic  fuel  containing  alcohol.  Data  regarding 
performance  of  engines  using  alcohol. 

Benzol.  The  Manufacture  of  Motor  Spirit  in  Gas-works.  Gas  World,  vol.  73, 
no.  1900,  Dec.  18,  1920,  pp.  493-494.  Stripping  process  of  benzol  recovery 
and  its  financial  results. 

Gasoline.     See  Gasoline. 

AUTOMOBILES 

Body  Suspension.  Study  of  Suspension  on  Automobile  Bodies  and  of  Shock 
Absorbers  (Etude  sur  la  suspension  des  véhicules  et  les  amortisseurs),  G.  Puica. 
Vie  Technique  &  Industrielle,  vol.  2,  no.  14,  Nov.  1920.  pp.  117-120,  4  figs. 
Formula  for  designing  springs.     Study  of  stresses  in  spring  plates. 

Design.  European  Automobile  Design  for  1921.  Sci.  Am.,  vol.  124,  no.  1,  Jan.  1, 
1921,  pp.  9  and  19-20.     Comparison  of  European  and  American  Practices. 


Headlights.  Report  of  the  Committee  on  Automobile  Headlighting  Specificationa. 
Trans.  Illuminating  Eng.  Soc.  vol.  15.  no.  9,  Dec.  30,  1910,  pp.  848^66. 
Recommended  practice  in  headlamp  illumination. 

Manufacture.  More  Power  for  Automobile  Building.  Power  Plant  Eng.,  vol.  26, 
no.  2.  Jan.  15, 1921,  pp.  101-110.  17  figs.  New  plant  of  Cadillac  Motor  Car  Co., 
Detroit,  Mich. 

Metal  Construction.  Substitute  Metals  in  Automobile  Construction,  Benno  R. 
Dierfeld.  Automotive  Industries,  vol.  43,  no.  27,  Dec.  30.  1920,  p.  1309. 
How  copper  and  aluminum  were  substituted  for  iron  and  steel  in  Germany 
during  war. 

Rear-Axle  Housings.  Machining  Columbia  Rear-Axle  Housings,  Fred  H.  Colvin. 
Am.  Mach.,  vol.  54,  no.  1,  Jan.  6,  1921,  pp.  27-30,  16  figs.  Operations  on 
drilling,  boring,  reaming,  tapping  machines.  Press  work  assembling  and 
testing. 

Sheet  Metal  Work.  Sheet  Metal  Work  for  Automobiles,  Fred  H.  Colvin.  Am. 
Mach..  vol.  53,  no.  26.  Dec.  23.  1920.  pp.  1165-1168.  16  figs.  Machinery  for 
stamping  and  cutting  up  strips  into  various  lengths  and  also  preparing  material 
for  presses. 

Transmissions.  Clutches,  Transmissions  and  Universal  Joints,  Herbert  Chase. 
Automotive  Industries,  vol.  44,  no.  2,  Jan.  13,  1921,  pp.  79-81,  4  figs.  Trend 
of  design  as  revealed  at  New  York  Show. 

AVIATION 

Commercial.  Commercial  Aircraft,  B.  W.  Townshend,  Aeronautics,  vol.  19. 
no.  373.  Dec.  9.  1920,  pp.  421-423,  1  fig.  Position  of  airships  and  aeroplane» 
in  future  of  aerial  transport.  Paper  read  before  City  and  Guilds  Engineering 
Society. 

Commercial  Aviation  in  Great  Britain  (La  navigation  commerciale 
aérienne  en  Grande-Bretagne) — I.  Génie  Civil,  vol.  77,  no.  23.  Dec.  4.  1920, 
pp.  456-460.  1  fig.  Models  submitted  for  air  ministry  competition  held  in 
September  1920.     (To  be  continued.) 

Developments.  Recent  Advances  in  Aviation,  Thurman  H.  Bane.  Jl.  Soc.  Auto- 
motive Engrs..  vol.  8.  no.  1,  Jan.  1921,  pp.  18-25,  26  figs.  Aeroplanes  and 
aeroplane  engines  developed  during  war. 

Nationality  Marks.  International  Aircraft  Marking,  Ladislas  d'Orey.  Aviation, 
vol  9,  no.  15.  Dec.  27.  1920.  pp.  484-486.  3  figs.  Nationality  and  registration 
marks  for  aircraft.     Proposed  table  of  nationality  mEirks. 

Night  Flying.     Night  Flying.     Aeronautical  Jl..  vol.  24.  no.  120,  Dec.  1920,  pp. 
627-642  and   (discussion)   pp.   643-649.     Experience  during  war.     Best  type 
of  machine  for  night  flying. 
See  also  Flight. 

AVIATORS 

Fatigue  op.  The  Human  Machine  in  Relation  to  Flying.  Aeronautical  Jl..  vol.  24, 
no.  120.  Dec.  1920,  pp.  GSO^OSS  and  (discussion)  pp.  658-663.  Reasons  why 
pilots  should  have  periodic  intervals  of  rest.  International  convention  fixed 
period  of  six  months  for  civilian  pilot. 

Tests  of.  Observation,  Selection,  and  Assignment.  Air  Ser\nce  Information 
Circular,  vol.  2.  no.  120.  Oct.  30.  1920,  8  pp.  Qualities  needed  by  aviators. 
Process  of  selection  from  appHcation. 


B 


BALANCING   MACHINES 

Rotors.  High-Speed.    Rotor  Balancing  Machine.    Eng.,  vol.  110,  no.  2866,  Dec.  3, 

1920,  pp.  737-738.  2  figs.  Machine  de\ised  by  N.  W.  Akimoff  for  testing 
both  static  and  dynamic  balance  of  high-speed  rotors. 

BEAMS 

Vibrations  Form  Shafting.     See  Shafts,  Whirling  Speeds, 

BEARINGS 

Manufacture.  Modern  Bearings  (Les  paliers  modernes).  Nature  (Paris),  no. 
2428.  Oct.  16,  1920.  pp.  243-246,  2  figs.  Developments  in  manufacture, 
with  reference  to  type  developed  by  Brown  Boveri  Co. 

Self-Lubricating.     Self-Lubricating  Bearings.     Iron  Age,  vol.  107.  no.  2,  Jan.  13, 

1921,  p.  146.  Reliance  type  consisting  of  inner  and  outer  casings  joined  by 
force  fit.  Tapered  holes  in  inner  casing  are  filled  with  lubricating  miîrture 
under  pressure. 

Testing.     Testing  Hardness  of  Bearings  and  Journal.     Iron  Age,  vol.  106,  no.  27, 

Dec.  30,  1920,  pp.  1727-1730,  16  figs.  Progress  report  of  subcommittee  on 
bearing  metals  of  The  American  Society  of  Mechanical  Engineers.  Description 
of  tentative  scale  of  so-called  microhardness  that  expresses  in  definite  units 
relation  of  hardness  between  different  materials. 

BELTING 

Balata.  The  Manufacture  of  Balata  Belting.  India  Rubber  World,  vol.  63,  no.  4, 
Jan.  1,  1921,  pp.  236-238,  16  figs.  Translated  from  Le  Caoutchouc  et  la 
Gutta  Percha. 
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IflÀTllcn.     A  Now  Typo  «f  I^nlhrr  Unit      V.um..  v<il    130,  im    n.'lHI).  Don.  10.  1020, 

J>|>,  MIO,  J  (l«li  l'nlnlltril  hv  Fronrh  llivrnlor.  Hi-lt  roniilata  ()(  Imckillg 
t  in.  Iiy  ^4  il)  niik-tiiiiniMl  liMilfirr  (o  iimliTaiiln  of  wliirli  nro  rlvntr^l  thriw  "til*" 
of  rttrixiir  loiitluT,  onrli  «trip  hoinv  nliiiut  :f-IO  in.  wtdn  liy  ft-,'l3  in.  thick, 
Altarhiurnt  i»  iitri|i«  to  barking  in  oltrctwl  hy  nirnni  o(  bruM  rivota  pitched 
at  '2  iit    intrrvniii 

Mfli-ct  i>(  Kfliitivr  Ilumlililv  iin  l,<<athi'r  Ilrltinii,  1".  W.  Koy».  nnltinc, 
vol.  I.S.  no  I,  .III»  miil,  Iji  l(l-IS,  11  fin».  Aliio  I'l.ililK  Wiirlil  Jl  vol.  6«. 
no.  2,  Jnn  H,  UPL'l,  pp.  li:i-07, 1)  liini  Tratu  iit  WorrmiliT  I'olylochnio  Inatitute. 
With  ndiuntmrntn  of  rrg\il»r  onkltoltn  nt  fi,^  prr  ront  hiiiiiiilily,  no  obaogo  waa 
found  to  ciighor  tighten  or  ainckon  belt  ao  aa  to  catiao  trouble, 

ni.AST-nmNAcrc  cas 

PciuricATioN.  rurifimtion  of  lllnat  Furnnco  Ga.i  (lîtnt  actuel  do  I'Apumtion  dea 
gill  de  hiiutn-funrneiuix),  M.  Alexandre  Gouvy.  Ilevuo  do  Métallurgie, 
vol.  1",  no.  10,  Uit.  IIIL'O,  pp.  I177-«S(1.  7  fig».  Doacription  of  Cottrell  procoaa 
uaing  electricity  at  high  tenaion. 

BLAST  FURNACES 

CoKB  ErriciENCT.  BInat  Furnnco  Problcma  of  Today.  C.  E.  Uoherta.  Eng.  & 
Indua.  Management,  vol.  !>.  no.  1,  Jan.  8,  1021,  pp.  7-10.  Coke  clficioncy, 
increase  in  nioiature  content,  dunt  dilBculty,  Bcientifio  control  of  furnace 
working.     Paper  read  before  Staffordshire  Iron  &  Steel  Inat. 

OpBRATiON.  Chile.  Green  Wood  in  the  Blast  Furnace,  François  Prudhomme. 
Iron  Age.  vol.  107,  no.  2.  Jan.  13,  1021,  pp.  121-122.  Making  pig  iron  of 
tofo  ores  at  Corral,  Chile.  Wood  charred  in  upper  part  of  furnace  and  distillates 
recovered.     Chilean  Government  report. 

Rbducino  Reactions.  Reducing  Reactions  in  the  Blast  Furnace  (Des  réactions 
réductrices  dans  le  luivit  fourneau),  Em.  Pierre.  Revue  universelle  dea  mines, 
vol.  7.  no.  5.  Dec.  1 .  1020,  pp.  301-321,  ,')  ligs.  Researches  showed  that  reaction 
by  CO  is  beat  for  reducing  rcO.     Studies  of  action  of  gas  on  minerals. 

Slaos.  Sampling  Blast  Furnace  Slags,  W.  M.  Chegwidilen.  Iron  Trade  Rev., 
vol.  67,  no.  2ti,  Dec.  23,  1920.  pp.  1750-1751.  Relation  of  sulphur  in  elag  to 
sulphur  in  pig  iron. 

BOILER  FEEDWATER 

Hbatino.  Economic  Advantages  of.  Exhaust  Wastes.  Power  Plant  Eng..  vol.  25, 
no.  1.  Jan.  1.  1921,  pp.  72-74,  2  figs.  Chart  showing  percentage  of  fuel  saved 
by  beating  feedwater  by  exhaust  steam. 


BOILER  FURNACES 


Eng..  vol.  110,  no.  2868, 


See  FumaceSt  Boiler. 

BOILER  ROOMS 

Dbsion.  Design  of  Large  Boiler  Plants.  J.  Grady  Bollow.  Jl.  ,\m.  Soc.  Heat,  and 
Vent.  Engrs..  vol.  26,  no.  S.  Nov.  1920.  pp.  715-734,  10  figs.  Typical  double- 
wall  boiler  plant  with  furnace  for  burning  coal  and  dry  wood  waste. 

Economical  Operation.  Reducing  Operating  Costs  in  Noiler  Rooms.  John  Rusen. 
Coal  Industry,  vol.  4.  no.  1.  Jan.  1921.  pp.  14-18,  8  figs.  AdWses  mechanical 
convej-ing  for  coal  and  ashes  will  materially  reduce  costs. 

Rkuodeunq.  Remodeling  Old  Power,  Stations — Boiler-Plant  Improvements,  L.  R. 
Lee.  Power,  vol.  52,  no.  26,  Dee.  28.  1920,  pp.  1004-1007,  1  fig.  Economical 
methods  of  increasing  capacity  of  boiler  plants. 

BOILERS 

Elxctricallt  Heated.  Bergeon-Frédet  Electrically  Heated  Steam  Boiler  (Le 
générateur  de  vapeur  "Bergeon-Fredet"  à  chauffage  électrique).  Chaleur  et 
Industrie,  no.  7,  Oct.  1920,  pp.  403-405.  3  figs.  Horizontal  cylindrical  type 
boiler  heated  bv  three-phase  current  of  50  periods  under  tension  of  6300  volts. 
Electrically  Heated  Boilers.  Elec.  Times,  vol.  58,  no.  1523,  Dec.  23,  1920, 
p.  491.  2  figs.     Boilers  manufactured  by  Sulzer  Bros..  London. 

Manhole  Cutting.     Ellipsograph  for  Manhole  Cutting. 
Dec.  17.  1920.  p.  817,  3  figs.     Patented  device. 

Marini:.     See  Marine  Boilers. 

Massachcsetts  Board  Boiler  Rules.  Change  in  Massachusetts  Boiler  Rules. 
Power  Plant  Eng.,  vol.  25,  no.  2,  Jan.  15,  1921.  pp.  121-122.  Changes  adopted 
at  public  hearing  held  by  Board  of  Boiler  Rules. 

PBBroRMANcE.  Exact  Data  on  the  Performance  of  Steam  Boiler  Plants — r\',  David 
Brownlie.  Eng..  vol  110.  nos.  2S67-2S68.  Dec.  10-17,  1920,  pp.  759-761  and 
797-799.  Average  figures  for  performance  of  a  number  of  different  types 
of  steam  boilers. 

Ttïbes.  Influence  of  Expanding  of  Tubes  on  the  Deformation  of  Tube  Sheets  of 
Locomotive  Boilers  (Influence  du  sertissage  des  tubes  dans  les  déformations 
des  plaques  tubulaires  de  fover  des  chaudières  locomotives),  M.  Haffner. 
Revue  générale  des  Chemins  de  Fer.  vol.  39.  no.  4.  Oct.  1920.  pp.  133-138, 
5  figs.     Comparison  of  various  methods  of  expanding. 

BOILERS.  WATER  TUBE 

Connelly.  Connelly  W^ater-Tube  Boilers.  Can.  Manufacturer,  vol.  41,  no.  1. 
Jan.  1921.  pp.  76-77.  2  figs.  Boilers  of  Urge  capacity  built  for  working  pressure 
of  300  tons  per  sq.  in. 

BORING   ^L\CHINES 

TiPER-TtTRNiNG  Head.  New  Taper-Turning  Head  for  Vertical  Boring  Mills.  Engr.. 
vol.  130.  no.  33S5.  .Nov.  12.  1920.  p.  485,  5  figs,  .\ttachment  manufactured 
by  George  Richards  &  Co.,  Ltd.,  Broadhead.  England. 


tlRAKF.S 

SncBi^Aii.     A   N«w  Tramcar  llrako      Knar.,  vol.  130.  DO.  3301.  Dae.  24.  1920, 

pp.  Ii42-4M3.  4  fin.     Hponcrr-Datiraon  lirako.  tf 

Tho  Fore»  Action  of  llrake  UiMinii    II    M.   I'.   Murphy.     Kle<i.   Hy.  Jl-, 

vol    57,   no    .').  Jan.    15.   Ili:!l.  lip     ll'Hl!».    11   fig».      Korrna  of  Invera  ua«d  In 

brake  rigging  of  i-lectric  cars.     Hludy  of  forces  acting  at  varioua  pointa  of  larara. 

BRIDGES 

DiaioN.  Calculation  of  .Singlo-«nan  CircuUr  Bridgea  with  Two  Htay  BolU  and 
Tranaveme  Ilracingii  at  tho  Hupporta  Only  (Calcul  dca  ponta  eirnilairea,  à  una 
seule  travN:,  comportant  deux  contrcvcnt«menla  ct^  dc»  entretofaemaDta 
tranHvernaiix  tiur  li-um  uppuin  wulemrnt),  Bertrand  do  Kontviolant.  Compte* 
rendu»  <li-s  Séuiic.»  4I1.  l 'Académie  dca  .Sciences,  vol.  171,  no.  2.').  Uoo  6.  1020, 
pp.  1122-1 124.     Design  furnmlao. 

Secondabt  Stbesbeh.  Secondary  Streasea  in  Kcnova  Bridge  Mea«ur«l.  John  I. 
Parcel  and  George  A.  Mancy.  Eng.  Newa-Reo..  vol.  W.  no.  24,  Dec.  9.  1920, 
pp.  UHl-lllO.  10  fig».  Teat»  to  determine  accondarica  at  four  jointa  under 
moving  coul  troin»  give  «atisfactory  check  with  calculated  reaulta  Effect  of 
load  variation  and  floor  aliffncaa. 

BRIDGES,  HIGHWAY 

Floobs.  Bituminous  Surfocing  for  Plank  Highway  Bridge  Floor».  M.  W.  Torkelaon. 
Eng.  News-Rec.  vol.  85.  no.  27.  Dec.  30.  1920.  pp.  1279-1280.  1  fig.  Practice 
of  W^isconsin  Highway  Commission. 

BRIDGES.  RAILWAY 

Rbineorced-Concrcte.  On  the  Question  of  Reinforced  Concrete  (Subject  IV  (or 
Discussion  at  the  Ninth  Congress  of  the  International  Railway  Aaaociation), 
C.  H.  CartUdge.  Bui  Int.  Uy.  Assn..  vol.  2.  no.  12  Dec.  1920,  pp.  815-877, 
54  figs.     Typical  designs  of  railway  bridges. 

BUILDING  CONSTRUCTION 

Framework.  Rules  for  the  Construction  of  Metal  Frame-Work  (Règlements  poor 
la  construction  des  charpentes  métaUiques).  Revue  universelle  des  mines, 
vol.  7.  no.  3.  Nov.  1.  1920,  pp.  151-226,  2  figs.  Rules  govern  selection  of 
materials,  number  and  placing  of  rivets,  mounting  procedure,  and  streaees  to  be 
assumed  for  wind  and  snow  loads  on  walls  and  roofs.  Rules  were  formulated 
by  ,\ssociation  beige  de  Standardisation. 

Office  Building.  The  Metropolitan  Annex.  New  York  City.  D.  Everett  Waid. 
Am.  Architect,  vol.  1 18.  no.  2348.  Dec.  22. 1920,  pp.  827-836.  18  figs.  Structural 
details  of  48-story  building. 

BUSES 

Trollet-Opebated.  Trackless  Trolley  in  Two  British  Cities.  Elec.  Ry.  JL, 
vol.  57.  no.  2.  Jan.  8.  1921.  pp.  77-79.  5  figs.  Bradford,  with  three  routes  in 
operation,  is  planning  three  more.  Buses  are  used  as  feeders  for  trolley  system. 
Double-deck  trackless-troUey  bus  has  just  been  put  in  service.  Keighley, 
after  five  years'  experience,  has  added  to  its  equipment,  and  now  has  nine 
buses  in  service. 


CABLES,  ELECTTRIC 

Heating  of.  Research  on  the  Heating  of  Buried  Cables.  Elecn..  vol.  85.  no. 
2223,  Dec.  24,  1920,  pp.  73S-740.  7  figs.  Tests  at  Liverpool  University  on 
vulcanized  bitumen  cables  laid  solid  in  stoneware  throughing,  also  report  of 
work  at  Newcastle-upon-Tyne  on  extra  high-pressure  paper-insulated  cables 
laid  direct  in  ground  at  different  deptlis. 

Protection  Against  Electrolysis.  Protection  of  Cables  Against  Electrolysis. 
Ry.  Signal  Engr..  vol.  13.  no.  12.  Dec.  1920.  pp.  527-532.  1  fig.  Methods 
employed  for  detecting  electrolj-sis  action  and  means  to  be  employed  for  its 
elimination  or  mitigation.  Report  presented  to  Telegraph  and  Telephone 
Section,  Am.  Ry.  Assn. 

Steel  Cores.  The  Electrical  CJharacteristics  of  Transmission  Conductors  with 
Steel  Cores,  H.  B.  Dwight.  Elec.  Jl  .  vol.  18.  no.  1.  Jan.  1921.  pp.  9-10.  1  fig. 
Formula  for  computing  effect  of  steel  core  on  electrical  characteristics  of  cable. 

Submarine.  The  Impedance  of  Submarine  Cables.  Douglas  C.  Gall.  Elecn., 
vol.  85.  no.  2223.  Dec.  24.  1920.  pp.  736-738.  5  figs.  Tests  on  cables  having 
different  characteristics. 

Uhdergbound.  Some  Distribution  Cable  Experiences.  T.  H.  Arnold.  Power, 
vol.  52.  no.  26.  Dec.  2S.  1920,  pp.  1021-1022.  Industrial-plant  load  may 
increase  to  where  underground  cables  are  dangerously  over  loaded  without 
it  being  realized.  In  one  case  temperatures  were  so  high  that  duct  walls 
were  softened.     Method  of  cleaning  out  duct  described. 

C.ABLEWAYS 

Design.  Didactic  Study  of  .Aerial  Cablewavs  (Etude  didactique  des  transporteurs 
aériens  sur  cables),  Gaulio  Ceretti.  Génie  Ci^il,  vol.  77,  no  22.  Nov.  27,  1920, 
pp.  430-435.  12  figs.  Details  of  design  of  cable  junctions  and  suspension 
methods.     (Concluded.) 

CAN.ALS 

Electric  Haulage  of  Barges.  New  Systems  of  Electric  Haulage  in  Canab  (Nou- 
veaux systèmes  de  halage  électrique  sur  les  canaux).  J^douard  Imbeaux. 
Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  171,  no,  21, 
Nov.  22.  1920.  pp.  981-985.     Recent  developments  in  France. 
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CARBURATION 

Theobt  of.  Contribution  to  the  Problem  of  Carburation  (Contribution  au  "sujet" 
de  la  carburation),  A.  Grebel.  Chaleur  &  Industrie,  no.  8,  Nov.-Dec.  1920, 
pp.  455-473.  15  figs.  Technical  study  of  principles  upon  which  carburation 
18  based  and  of  their  application  to  the  carburation  of  gasoline  engines  and  gas 
engines  together  with  investigation  of  chemical  practicability  of  utilizing 
gas  as  fuel  in  automobile  engines. 

CARBURETORS 

Claudel.  New  Carburetor  Construction  Tj-pes  (Neue  Vergaser-Konstruktîonen), 
H.  Praetorius.  Motorwagen,  vol.  23,  no.  30.  Oct.  31,  1920,  pp.  572-578,  12  figs. 
Details  of  the  three  types  of  Claudel  automobile  carburetors,  the  Eioreka, 
Craetzin,  Lacharnay,  Standard,  Einhorn  and  Aamo  carburetors. 

EiNHORV.  The  Einhorn  Carburetor  (Der  Einhorn-Vergaserl,  Johannes  Menzel. 
Allgemeine  Automobil-Zeitung.  vol.  21,  no.  41.  Oct.  9,  1920,  pp.  26-28,  2  figs. 
Describes  automatically  adjustable  carburetor  for  use  of  heavy  fuels  of  all 
kinds,  which  won  first  prize  at  tests  carried  out  by  Gen.  German  Automobile 
Club  in  conjunction  with  Automotive  Testing  Commission. 

Floatless.  Floatless  Carburetors  Coming  Into  Use  in  Germany,  Benno  R.  Dierfeld. 
Automotive  Industries,  vol.  43,  no.  26,  Dec.  23.  1920,  pp.  1262-1265,  11  figs. 
Developments  in  carburetor  design  in  Germany. 

CARS 

Ball,  Bearings  for.  Ball  Bearings  for  Railway  Cars.  Ry.  Mech.  Engr.,  vol.  95, 
no.  1,  Jan.  1921,  pp.  23-24,  5  figs.  Graphs  of  train  resistance  with  journal 
bearings  and  with  disk  bearings. 

Diesel-Electric  S  elf-Propelled.  Diesel-Electric  Self-Propclled  Railway  Coaches. 
Engr.,  vol.  130,  no.  P33S6,  Nov.  19,  1920,  p.  511.  ,  Swedish  design.  Translated 
from  Génie  Civil. 

CASE-HARDENING 

Furnace  for.  A  New  Method  of  Case-Hardening  Steel.  Wm.  J.  Merten.  Am. 
Mach.,  vol.  53,  no.  26,  Dec.  23,  1920.  pp.  1169-1170,  1  fig.  Regenerative 
type  of  furnace. 

CASTINGS 

Die.  Die  Castings.  W.  Betterton.  Metal  Industry  (London),  vol.  17,  no.  24, 
Dec.  10,  1920,  pp.  461-464.  S  figs.  Manufacture  of  castings  are  accurately 
cast  to  limit  of  one-thousandth  of  an  inch  so  that  no  machining  is  necessary. 
Alloys  from  which  such  castings  can  be  made  are  discussed  and  advantages 
of  die  casting  are  pointed  out. 

Inspection.  Precise  Inspection  of  Large  and  Irregular  Curves,  Elbert  O.  Brower. 
Am.  Mach.,  vol.  54,  no.  2,  Jan.  13,  1921,  pp.  60-66,  13  figs.  Method  for 
inspection  of  large  and  irregular  curves,  ancf  its  application  to  inspection  of 
castings. 

Iron.     See  Iron  Castings. 

Malleable.  Shop  Specializes  in  Annealing  Pots.  Foundry,  vol.  49,  no.  1,  Jan.  1, 
1921,  pp.  1 1-15,  7  figs.     Manufacture  of  malleable  castings  on  production  basis. 

Steel.     See  Steel  Castings. 


CEMENT 

Setting  Time.  Modified  Vicat  Apparatus  for  Study  of  Setting  Time  of  Cement, 
O.  L.  Moore.  Eng.  News-Rec.  vol.  86,  no.  2,  Jan.  13,  1921.  p.  70,  3  figs. 
Principle  consists  in  balancing  rod  and  needle  by  means  of  beam  and  weight 
and  determining  load  necessary  at  time  intervals  to  cause  needle  to  penetrate 
definite  distance  into  neat  paste. 

CEMENT,  PORTLAND 

Consolidation.  Judging  the  Quality  of  Portland  Cement.  R.  J.  Colony.  Min.  & 
Metallurgy,  no.  169,  Jan.  1921,  pp.  .SOySl,  1  fig.  Triangular  concentration 
diagram  showing  end  products  of  consolidation.     (Abstract.) 

Specifications.  British  Standard  Specification  for  Portland  Cement.  Eng.  World, 
vol.  18,  no.  1,  Jan.  1921,  pp.  5-S,  4  figs.  Specifications  of  British  Standards 
Engineering  Association  revised  in  1920. 

"Wet  Process.  Development  in  Wet  Process  Portland  Cement  Plants — II.  Rock 
Products,  vol.  24,  no.  2,  Jan.  15,  1921.  pp.  39-44.  12  figs.  Description  of  process 
at  plant  of  Bessemer  Limestone  &  Cement  Co.,  Bessemer,  Pa.,  from  kilns  to 
finished  product. 

CENTRAL  STATIONS 

Isolated  Plants  vs.  Power  Development  in  the  Future,  Lazaro\'ich-HrebelUan- 
ovich.  Power,  vol.  52,  no.  19,  Nov.  9,  1920,  pp.  744-747.  Comparative  study 
of  central  stations  and  isolated  plants. 

MiNESiDE.  Modern  Central  Power  Station  in  Center  of  a  Coal  Mining  District, 
F.  G.  Hickling.  Coal  Industry,  vol.  4.  no.  1.  Jan  1921,  pp.  24-27,  7  figs. 
Riversville  Central  Station  of  Monogahela  Valley  Traction  Co.,  Fairmount. 
W.Va.  Two  12,500-kva.  turbine  generator  units  have  been  installed  and 
additional  25,000  kva.  unit  has  been  ordered. 

Operation  in  U.  S.  Output  for  1920  Estimated  at  46.700.000.000  Kw-Hr.  Elec. 
World,  vol.  77,  no.  1.  Jan.  1.  1921,  pp.  45-46,  2  figs.  Statistics  of  central 
station  operations  in  United  States. 


CHIMNEYS 

Brice.  Radial  Brick  Chimneys,  W.  F.  Leggo.  Jl.  Am,  Soc.  Heat.  &  Vent.  Engrs.» 
vol.  26,  no.  9,  Dec.  1920,  pp.  795-808.  12  figs.  Details  of  construction  of 
various  types.  Tables  giving  sizes  of  chimneys  required  for  various  horse- 
power capacities. 

Steel,  Copper-Smelter.  Steel  Chimneys  and  Their  Linings  in  Copper  Smelting 
Plants,  A.  G.  McGregor.  Min.  &  Metallurgy,  no.  107,  Nov.  1920,  p.  34. 
Jt  is  concluded  from  experiments  at  various  plants  that  unlined  steel  chimneys 
do  not  give  satisfactory  service  when  used  for  roaster  furnaces  or  reverberatory 
furnaces,  but  they  will  prove  serviceable  for  long  periods  when  used  for  blast 
furnace  and  converter  gases.  Building  tile  has  proved  unsatisfactory  for 
chimney  Unings  or  for  construction  of  walls  for  flues  and  dust  chambers  where 
exposed  to  roaster  furnace  gases  or  cool  reverberatory  furnace  gases.  (Abstract.) 


CITY  PLANNING 

Street  Width.  Width  of  Roadways  for  Different  Classes  of  Streets,  Robert  Hoff- 
mann. Mun,  and  County  Eng..  vol.  59,  no.  6,  Dec.  1920,  pp.  199-202.  Econom- 
ical aspects  of  problem.  Suggested  classification  of  streets  for  fixing  widths. 
Paper  read  before  American  Society  for  Municipal  Improvements. 

Zoning.  Relation  of  Zoning  to  City  Planning,  Thomas  .\dam8.  Can.  Engr.,  vol. 
40.  no.  2.  Jan.  13,  1921.  pp.  127-128.  EarUer  plans  placed  great  emphasis  on 
transportation  and  park  systems,  practically  ignoring  industrial  and  residential 
development.  Present  tendency  is  to  lean  toward  other  extreme.  All  must  be 
considered  in  proper  relative  proportion. 


COAL 


PtTLVERizED.     See  Pulverized  Coal. 


Utah,  Coking  Properties.  Low-Temperature  Coking  of  Utah  Coals,  Osborn 
Monnett.  Chem.  &  Metallurgical  Eng.,  vol.  23.  no.  26.  Dec.  29,  1920.  pp. 
1246-1249,  2  figs.  Summarized  description  of  laboratory  investigations 
made  to  determine  coking  property  of  series  of  Utah  coals.  Analysis  of  coals 
tested.     Apparatus  used.     Tabulated  results  obtained. 

COAL   HANDLING 

Hydraulic  Conveyors.  Conveying  Bulk  Material  Through  Pipes,  George  Frederick 
Zimmer,  Eng.  &  Indus.  Management,  vol.  4,  no.  25,  Dec.  16,  1920,  pp. 
791-792,  3  figs.     Scheme  for  handling  coal  hydrauUcally. 

Power  Plants.  Fuel  Handling.  Power  Plant  Eng.,  vol.  25,  no.  1,  Jan.  1.  1921, 
pp.  2-14,  19  figs.  Comparison  of  various  methods  of  handling  fuel  econom- 
ically in  power  plant. 

COAL  STORAGE 

Methods.  Coal  Storage.  Power  Plant  Engr.,  vol.  25,  no.  1,  Jan.  1,  1921.  pp. 
14-23,  13  figs.  Methods  of  storing  coal  in  piles  in  the  open,  and  arrangement 
of  conveyors  to  carry  coal  to  plant. 

COIŒ 

Blast-Furnace.  Determination  of  the  Hardness  of  Blast-Furnace  Coke.  Owen  R. 
Rice.  Min.  &  Metallurg>',  no.  167.  Nov.  1920,  pp.  34-35.  Soft  coke  is 
deprecated  for  proper  blast  furnace  operation.  Methods  of  measuring  coke 
hardness.     (Abstract.) 

HotJSE  Heating  with.  By-Product  Coke,  Anthracite,  and  Pittsburgh  Coal  as  Fuel 
for  Heating  Houses,  Henry  Kreisinger.  Jl.  Indus.  &  Eng.  Chem.,  vol.  13, 
no.  1,  Jan.  1921,  pp.  31-33,  1  fig.  Based  on  tests  made  at  fuel  laboratory  of 
Bureau  of  Mines,  Pittsburgh. 

Metal  Melting  with.  Coke  and  By-Products  as  Fuels  for  Metals  Meltings.  F.  W. 
Sperr,  Jr.  Min.  &  Metallurg>'.  no.  167,  Nov.  1920,  p.  33-  Growth  of  use  of 
coke-oven  tar  as  metallurgical  fuel  during  past  few  years.  With  properly 
selected  coals,  modern  by-product  coke  plant  will  produce  straight  gas  having 
heating  value  of  560  B.t.u.  per  cu.  ft.  after  removal  of  benzols.     (Abstract.) 

COKE  MANUFACTURE 

By-Phoduct.  By-Product  Coking,  F.  W.  Sperr.  Jr..  and  E.  H.  Bird.  Jl.  Indus. 
&  Eng.  Chem..  vol.  13,  no.  1.  Jan.  1921,  pp.  26-31.  Comparison  of  by-product 
and  beehive  ovens. 

COKE  OVENS 

By-Prodtjct.  By-Product  Coke  Ovens  Plants  of  Yesterday  and  Today,  J.  M. 
Hastings,  Jr.  Coal  Industr>-,  vol.  4,  no.  1,  Jan.  1921.  pp.  44-47,  6  figs.  Progress 
of  art  in  28  vears  as  illustrated  by  old  and  new  plants  of  Semet-Solvay  Co. 
The  Bv-Product  Coke  Oven  Industry.  1920,  D.  J.  Ramsburg.  Coal 
Industr>',  vol.  4,  no.  1,  Jan.  1921,  p.  52.  First  large  battery  of  triangular  flue 
type  ovens  completed  and  successfully  operated  during  year. 

COLUMNS 

Design.  Maximum  Stresses  in  Short  Circular  Columns  of  Masonry,  Eccentrically 
Loaded.  R.  E.  Stradling.  Concrete  &  Constructional  Eng.,  vol.  15,  no.  12^ 
Dec.  1920,  pp.  793-803,  9  figs.     Formulae  and  graphs. 

COMBUSTION 

C02  Recorders.  The  Unograph — An  Automatic  Continuous  Analyzer  without 
Chemical  Absorption  (L"'Unographe,"  analyseur  continu  et  automatique 
sans  absorption  chimique).  J.  Izart.  Chaleur  et  Industrie,  no.  7,  Oct.  1920, 
pp.  433-435,  3  figs.     Principle  and  operation  of  Dommer  C02  recorder. 
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CONCIIKTK 

8«A  Watkm,  KrrKrr  or,  Mntv  Olwitrvnlinnn  "f  Kffrrt  (»f  Hm  Wntrr  on  C'oiirrwtr. 
Kiiti.  NnWN-Um.,  Vil).  Htl,  un,  :t,  ,|iui.  UO.  III2I,  pi).  I1M-I2.'l.  2  Hkh,  Knport 
on  «Mittililiitii  of  trot  plIi'H  pinrt'tl  Ity  AliiTtlmw  (  niintriictinii  (*<>-  in  Boulon 
Imrlitir  11  ypiirn  nuo,  toaollior  wtlli  nri>niinl  of  olHHTVHlIonii  on  runcrnln  pirr« 
OKtomlinii  Intu  rurillo  tn  Southern  (*iilif<irntit. 

CONCUKTE.    ItKINroitCKI) 

DoNi>  Ubkihtwck.  Ti'iitH  nf  Hond  Uonintiinro  Hctwcon  f'onrrclr  luxl  Slcrl,  W.  A. 
Sinter,  Iv  Iv  Uirhnrt  itiul  (i  (i.  SiM>1ii>ttl.  TiM-hiioInKif  PiipiT».  Uiir  of  Stnml- 
iirtln,  no  17;i,  N'ov-  I.  l\)'2t),  (Kl  pp..  7l>  l'ticn  UrniiItH  nf  thrrtwlitwiniilnr  invontica- 
tionrt  wliii-ti  wrrr  niiiilr  liy  l'ont'n'ti»  «hip  ni-clioTi  nf  l'înicrKrnry  l-'lcrt  C'nrporution. 
Ono  invoHliKiitidii  wiih  nntdt'  tn  Htmly  i<(Ti'<'t  nii  Imntl  rcftiNtiincr  of  iippItcntioiiH 
of  vari()\)n  luiticnrroHivr  rnutiiiiiN  on  rt'lnfnn'onirnt:  Hcroml  invontidiitton  wiui 
mndo  to  »tiuiy  liMiKtli  f>f  tap  rtMpnrt'd  for  rffi-rtivc  npltrinit  of  ri'inforcina  l>çir» 
in  roaionn  of  ))iit)i  Imrtili'  Htrrwt;  their  invc^tiKittinn  wnn  nin<Ic  to  study  ri^ntivit 
nioritd  of  dilTerent  nielhodM  of  iineliorinic  eiidn  of  (ttirrupn  to  meet  certain 
conditiohrt  whieh  urine  in  concrete  nhip  conutruction. 

CONDENSERS.   STEAM 

Naval  ITbrh.  Service  Experience  with  Condensers,  O.  B.  Allen.  Power,  vol.  62, 
no.  2.1.  Dec.  7,  U>20.  pp.  1ill-91i\.  2  Ars.  Experience  of  Hritiah  Admiralty. 
(Abstract.)     Pnper  rend  before  Inst,  of  Mctuls. 

CONTRACTS 

Cobt-Plu».  Co8t-PIu8  Contracta,  J.  C.  Koith.  Jl.  Eng.  Inst.  Canada,  vol.  4,  no.  1, 
Jan.  1021.  pp.  8-n.  Explanation  of  difference  between  cost-plus  and  unit- 
price  form  of  eontriict,  advantages  and  disadvantages,  with  examples,  of 
contracts  on  cost-pluB  basis. 

Factoriks.  Conveynnce  in  Workshop  (WerkstiittentrnnflportoV  Retrieb,  vol.  3, 
no.  5.  Doc.  10,  1020,  pp.  37-38.  Prcliminary  proRrnni  prepared  by  the  Com- 
mittee for  Economic  Production  dealing  with  following  subjects:  Determina- 
tion of  fundamental  principles  for  economical  use;  establishment  of  useful 
sphere  of  hand  and  motor  conveyors;  adaptation  of  conveyor  to  its  particular 
useful  sphere,  etc. 

CONVEYORS 

Bblt.  General  Types  of  Blct  Conveyors,  S.  C.  DeWitt.  Can.  Manufacturer,  vol.  41, 
no.  I,  Jan.  1921,  pp.  62-64,  5  figs.  Suitability  of  various  tj-pes  for  different 
materials. 

Foundry.  Foundry  Conveyor  Equipment  Offers  Ideas  for  Adaptation  Elsewhere. 
Norman  G.  Shidle.  Automotive  Industries,  vol.  43.  no.  26.  Dec.  23,  1920, 
pp.  1274-1277,  9  figs.  Methods  of  handling  castings  and  other  materials  by 
means  of  various  types  of  conveyors  in  foundry  of  Hercules  Gas  Engine  Co. 

Gravity.  The  Gravitv  Conveying  Svstem.  L.  T.  Svlvester.  Can.  Manufacturer, 
vol.  41,  no.  1,  Jan.  1921.  pp.  70-71,  9  figs.     Typical  installation. 

COPPER   METALLURGY 

Shbltbb  Stacks.     See  Chimneys. 

CORES 

British  Foundry  Practice.  Core  Making  Practice  In  Britain.  Foundry,  vol.  49, 
no.  2,  Jan.  15,  1921.  pp.  69-71,  9  figs.  Cores  employed  to  form  exterior  as 
well  as  interior  of  castings  are  recognized  as  economical  factor  in  reducing  cost 
of  molding. 

COST   ACCOUNTING 

Charts.  How  Graphics  Help  in  Estimating  Cost.  J.  B.  Carr.  Indus.  Management, 
vol.  61,  no.  1.  Jan.  1.  1921.  pp.  41-44.  4  figs.  Method  is  illustrated  by  appljHng 
it  to  determine  cost  of  Scotch  boilers  of  various  styles  and  sizes. 

Making  Statistics  Talk — II.  M.  C.  Rorty.  Indus.  Management,  vol.  61. 
no.  1.  Jan.  1.  1921,  pp.  45-50.  13  figs.  Exemplifies  values  and  importance  of 
charts  in  cost  accounting. 

Comparative  Records.  Comparative  Cost  Records  as  an  Aid  to  Manufacturing 
Profits.  Stephen  R.  Gordon.  Indus.  Management,  vol.  61.  no.  1,  Jan.  1,  1921. 
pp.  17-22.  13  figs.  How  attention  to  details,  such  as  decreasing  waste  in 
cutting  cloth  in  textile  mill  and  irregular  stretching  in  dye  house  effected  savings 
of  more  than  $16,000  a  year. 

Overhead  Expen'se.  Machine-Hour  Rate  Method  of  Distributing  Manufacturing 
Expense,  C  Haigh.  Machy.  (N.  Y.),  vol.  27.  no.  4.  Dec.  1920.  pp.  370-372. 
Comparison  of  man-rate  and  machine-hour  rate  method  of  considering  over- 
head expense.     Paper  read  before  Am.  Gear  Manufacturers'  Assn. 

COTTON 

Finishing  Plants.  Power  Applications  to  Cotton-Finishing  Plants,  Leo  Loeb. 
Mech.  Eng.,  vol.  43,  no.  1,  Jan..  1921,  pp.  5-S,  7  figs.  Generation  of  power 
and  of  steam  and  applications  to  dri\ing  of  process  machinery  are  tracecl  from 
boilers  to  motor  applications.  Charts  are  presented  showing  steam  consump- 
tion and  proportion  of  exhaust  steam  converted  into  work  and  available  at 
exhaust  for  different  tj-pes  of  prime  movers.  Illustrations  of  typical  drives 
are  included. 

CRANES 

I-Beam  Girders.  Properties  of  Crane  Girder  Sections,  John  H.  Sawkins.  Eng. 
News-Rec,  vol.  86,  no.  1.  Jan.  6,  1921.  p.  13,  2  figs.  Table  of  mechanical 
properties  of  I-beam  crane  griders  with  lateral  stiffening  channels. 


CIIANI-^* 


LoHo-*^fAS      A  Nrw  Form  of  I^.i 
1920.  pp.  tui-n:i^.  .'i  Uw»     ' 

ffirdiT  Mpitnninu  mtf  nf  itii  <■ 
out  by  rublrwiiy  nttnchiMl  t 


ifir.  Engr  ,  vol  1.10.  no  .Vt9I.  !>«.  24. 
>'«•  !■  thfit  nlthouch  rrnri'*  hiM  ovrrtiaa-u 
>'l  m  not  rarriixl  uir»ctly  by  thia  sird»'. 


CUTTtNO   T00I>» 

Cokbtiiuctiom  Metal  Cutting  To<*U.  A.  L.  I)«-r>e«uw.  Am.  M»rh  .  vol.  M. 
no.  1,  Jun,  (I.  19:^1,  pp,  1-7.  21  flan  AaaXoty  betw««n  actions  of  rksor  hatchet 
and  mrtul  rutting  tooU.  Formation  of  ehipa.  Et«to«otary  eoiMideratiooa 
in  conittrurtion  of  liinplc  tooU. 

OniNPiNn.  (.rinding  Lathe  and  Pinner  Tool».  Marh.  fry)nd.),  vol  17.  no.  432, 
Jan.  6,  1921,  pp.  4!H-ï20.  2  fiipi ,  rorrert  anitli?  to  wu>  when  grind'tng.  Power 
conBumplion  for  different  angti-n  and  ponition  of  lathe  tooU. 

Insbiited  CrrrruH.  The  "Herbert"  Patent  Iligh  Duty  In^rt^yl  Tooth  Face  Cutt*r. 
Practical  EnRT  .  vol,  62,  no.  17«Mi.  Dec.  30,  19»»,  pp.  420-422,  5  fid.  Invention 
is  applicable  to  millina  ruttera.  horintt  bam  and  Kcacrally  wherever  body  of 
tool  may  be  tnmlo  of  softer  nteel  than  that  of  tooth. 

Screw  Tiiheadh.  Spring  Tool  for  Cutting  Threa^h».  Iron  Aiçe,  vol.  107.  do.  3, 
Jan.  20,  1921,  p,  208.  I  fig.  Tool  utiliie»  goocu-nerlc  principle  to  cliniinate 
chatter  and  permit  cutting  of  smooth  thread»  on  lathe  work. 

CYLINDERS 

Castin'oa.  Make  Marine  Cylinders  in  New  Shop,  Herbert  R.  Simonda.  Foundry, 
vol.  49.  no.  1,  Jan.  1.  1921.  pp.  1-4,  7  figs.  Making  of  casting  at  Boeton 
Na\'y  Yard. 


D 


DAMS 

AiTTOMATic.  Types  of  Automatic  Dams  (Description  de  quelques  t>*pe«  de  barrages 
automatiques),  H.  F.  Weber.  Revue  «énf'T&ïe  de  l'Electricité,  vol.  8,  no.  26, 
Dec.  25,  1920,  pp.  897-906,  10  figs.  Salient  features  of  automatic  dam  on  Chip- 
pewa, Wis.  and  of  automatic  dam  at  St-Vcrtraud-«ur-Lavant,  France. 

DssiOK.  Volume  Relation  of  Constant  Angle  Arch  Dams  and  Gra^-ity  Dams, 
B.  J.  Jakobsen.  Eng.  &  Contracting,  vol.  54,  no.  23.  Dec.  8.  1920.  pp.  554-555, 
8  figs.  Theory  of  constant  angle  arch  dam  and  of  gravity  dam.  Formula  are 
developed  which  give  approximately  yardage  required  for  constant  angle 
arch  dam  and  for  gravity  dam,  and  comparisoos  are  given  of  two  types  for 
various  sites. 

DIES 

Compound.  Compound  Blanking,  Forming  and  Piercing  Die.  F.  H.  Lejeune. 
Machy.  (X.  Y.),  vol.  27.no.  5,  Jan.  1921  pp.  441-442,  3  figs.  Die  for  producing 
tractor-wheel  spoke  covering  one  operation. 

Locomotive  Parts.  Special  Railroad  Machine-Forging  Tools,  J.  V  Hunter.  Am. 
Mach..  vol.  54.  no.  2,  Jan.  13.  1921  pp.  67-68.  7  figs.  Description  of  dies 
used  for  forging  locomotive  grease  cups,  universal-joint  jaws,  connecting  rods, 
valve  handles,  boiler-flue  beading  tools,  etc. 

Seamless  Kettles.  Drawing  Operations  on  Seamless  Kettles.  Fred  R.  Daniels. 
Machy.  (X  Y.).  vol.  27,  no.  5.  Jan.  1921,  pp.  433-437,  18  figs.  Design  of  dies 
and  step-by-step  operations  in  making  difficult  drawn  shape. 

DIESEL  ENGINES 

Soud-Injection.  The  Solid  Injection  Engine,  C.  McTaminey.  Trans.  Inst.  Mar. 
Engrs.,  vol.  32.  Nov.  1920.  pp.  161-178  and  (discussion)  pp.  179-194.  4  figs. 
Details  of  construction  of  Diesel  marine  installations  developed  by  British 
Admiralty  during  war. 

DRILLING   ^LXCHIN'ES 

Automatic.     Automatic   Drilling   Machine  with  Gravity  Feed.     (Machy.   Lond.), 
vol.  17.  no.  431,  Dec.  30, 1920,  pp.  396-397,  2  figs.     Each  of  two  spindles  operates  * 
independently,  and  feeding  of  drill  into  work  is  accomplished  by  weight  which 
exerts  constant  feeding  pressure  during  drilling  operation. 

Radial.  Large  Radial  Drilling  Machines,  Eng.  Production,  vol.  2,  no.  14,  Jan.  6, 
1921,  pp.  22-23,  1  fig.     Designed  for  use  on  large  turbine  work. 

DRILLS 

Twist.  Helix  Angle  of  Twist  Drills,  Bruce  W.  Benedict.  Am.  Mach.,  vol.  53, 
no.  26,  Dec.  23,  1920,  pp.  1175-1178.  5  figs.  Concludes  from  experiments 
that  with  present  design  of  flute,  most  efficient  high-speed  milled  twist  drill 
has  hehx  angle  of  35  deg.,  and  that  drill  with  this  angle  has  greater  endurance 
than  drills  of  other  helis  angles. 

DUST 

Actiox,  Theory  of.  Theon-  of  Dust  Action,  O.  W.  Armspach.  Jl.  Am.  Soc.  Heat, 
&  Vent.  Engrs.,  vol.  26,  no.  9,  Dec.  1920.  pp.  819-829,  6  figs.  Report  upon 
investigations  carried  out  jointly  by  Research  Bureau  &  U.  S.  Bureau  of  Mines. 
It  is  shown  that  dust  content  in  room  depends  upon  density  of  material, 
velocity  of  fall  of  particles  and  size  of  room;  dust  will  accumulate  until  definite 
content  is  reached  depending  upon  rate  of  fall  and  number  of  air  changes. 
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ECONOMIZERS  .- 

Installation.  Economizers,  W.  F.  Wurster.  Jl.  Am.  Soc.  Heat  &  Vent.  Engrs., 
vol.  20,  no.  9,  Dec.  1920,  pp.  811-818,  6  figs.  Typical  installations  of  econo- 
mizers steam  power  plants. 

Operation.  Two  Useful  Suggestions  in  Regard  to  Operation  of  Economizers  (Deux 
points  utiles  à  connaître  concernant  les  économiseurs).  Henry  Dieterlen. 
Chaleur  &  Industrie,  no.  8,  Nov.-Dec.  1920,  pp.  487-489,  3  figs.  How  to  prevent 
trouble  in  pumps  arising  from  hot  water  used,  and  how  to  prevent  vapor  con- 
densation on  outside  of  economizer. 

EDUCATION,   INDUSTRIAL 

Co-operative  High-School  Course.     The  Industrial  Co-operative  Course  of  the 
Lansing  High  School,  E.  M.  Hall.     Am.  Mach.,  vol.  54,  no.  3,  Jan.  20.  1921. 
pp. 83-86,  13  figs.  Course,  open  to  youths  of  city  of  Lansing,  intended  to  provide 
thorough  training  and  experience  in  technical  trades. 
See  also  Vocational  Education, 

ELECTRIC   DISTRIBUTION 

Economics.  Economics  of  Electrical  Distribution,  P.  O.  Reyneau  and  H.  P.  Seelye. 
Elec.  World,  vol.  77,  no.  2,  Jan.  8,  1921.  pp.  79-81,  2  figs.  Application  of 
fundamental  underljàng  principles  to  problem  of  transmitting  electrical 
energy  from  central  station  to  consumer.  Indicates  how  most  economical 
installations  consistent  with  good  service  can  be  'determined. 

ELECTRIC   DRIVE 

Rbtbiobratino  Plants.  Electric  Drive  for  Ice  Making  and  Refrigerating  Plants, 
William  J.  Bray.  Ice  &  Refrigeration,  vol.  60,  no.  1,  Jan.  1921,  pp.  23-25, 
3  figs.     Types  of  apparatus. 

See  also  Rolling  Mills,  Electrically  Driven. 

ELECTRIC  FURNACES 

Annealing.  Electric  Anneahng  and  Heat  Treating  Furnaces,  George  P.  Mills.  Jl. 
Engrs.  Club  of  Phila.,  vol.  38-1,  no.  193,  Jan.  1921,  pp.  25-31.  6  figs.  Ni-chrome 
resistor  type  of  electric  furnace.  Operating  data  on  typical  installations  and 
probable  trend  of  new  applications. 

Booth  Rotating.  Booth  Rotating  Electric  Brass  Furnace.  Metal  Indiistry 
(Lond.),  vol.  17.  no.  26.  Dec.  24,  1920.  pp.  507-508.  Features  of  later  designs. 
Automatic  electrode  control. 

Ison-^meltino.  Swedish  Electric  Pig  Iron  Furnaces,  Jonas  Horlenius.  Chem. 
&  Metallurgical  Eng.,  vol-  24,  no.  3,  Jan.  19,  1921.  pp.  108-112.  3  figs.  Descrip- 
tion of  Swedish  electric  furnace  and  summary  of  results  obtained  from  its  use. 

Refractories  for.  Refractories  for  Electric  Furnace.  R.  M.  Howe.  Chem.  & 
Metallurgical  Eng.,  vol.  23,  no.  25,  Dec.  22,  1920,  pp.  1215-1218.  Descrip- 
tion of  properties  of  refractory  brick  and  of  raw  materials  employed  in  their 
manufacture,  with  review  of  many  factors  involved  in  efficient  use  of  refrac- 
tories in  general.     Paper  read  before  Elec.  Furnace  Assn. 

Synthetic  Pig  Iron.     See  Pig  Iron,  Synthetic. 

Uses.  Electric  Furnace  Usage  Fast  Increasing,  Elec.  World,  vol.  77,  no.  2,  Jan.  8. 
1921,  pp.  77-79.  3  figs.  More  than  220  non-ferrous  furnaces  installed 
during  1920.  Total  connected  furnace  load  estimated  at  880,000  kva..  of 
which  410,000  kva.  is  in  commercial  furnaces.  Electric  steel  output  reduced. 

ELECTRIC  GENERATORS.    D.C. 

Voltage  Relations.  Voltage  Relations  in  Direct-Current  Machines,  R.  E.  Ferris. 
Elec.  Jl..  vol.  18,  no.  1,  Jan.  1921,  pp.  32-36,  19  figs.  Formulae  for  computing 
voltage  between  coils  in  same  slots,  voltage  between  turns,  etc. 

ELECTRIC  LOCOMOTIVES 

C.  M.  tfe  St.  P.  New  Electric  Passenger  Locomotives  in  Operation  on  the  C.  M. 
&  St.  P.  Railway,  W.  H.  Munn.  Jl.  Western  Soc.  Engrs.,  vol.  26.  no.  1, 
Jan.  1921,  pp.  26-29,  2  figs.  Characteristics:  Total  weight,  275  tons;  number 
of  driving  axles,  6;  classification,  4-6-2-2-6-4;  tractive  efiFort,  continuous  rating, 
49,000  lb.;  speed  maximum,  65  m.p.h. 

Switzerland.  The  Locomotives  of  the  Swass  Railways  (Les  locomotives  des  chemins 
de  fer  rhetiques),  Lucien  Pahin.  Revue  Générale  de  l'Electricité,  vol.  8, 
no.  25.  Dec.  18,  1920,  pp.  872-878,  8  figs.  Detaib  of  electric  locomotives  of 
Brown  Boveri  &  Co. 

ELECTRIC   MOTORS 

Adjustable  Speed.  Efficiency  of  Adjustable  Speed  Motors,  R.  W.  Owens.  Elec. 
Jl.,  vol.  IS.  no.  1.  Jan.  1921,  pp.  11-14,  5  figs.  Typical  curves  for  motors 
when  speed  is  changed  by  varying  shunt  field  and  speed-torque  curve  of  induc- 
tion motor. 

ELECTRIC  MOTORS.  A.C. 

Induction.  Application  of  Induction  Motors — II,  Frazer  Jeffrey.  Power,  vol.  52, 
no.  19,  Nov.  9,  1920,  pp.  736-739,  6  figs.  Comparative  ciirves  of  high-speed 
and  low-speed  induction  motors. 

ELECTRIC  MOTORS.   D.C. 

Speed  Control.  Speed  Control  of  Direct-Current  Motors  in  Ventilation  Service, 
William  H.  Easton.  Power,  vol.  52,  no.  25,  Dec.  21.  1920,  pp.  970-971,  1  fig. 
Types  of  speed  control  and  method  for  determining  most  economical  type  for 
given  installation. 


ELECTRIC  PLANTS 

Interconnection.  Co-operation  for  the  Central  Station  and  Isolated  Plant,  Elec. 
World,  vol.  77,  no.  1,  Jan.  1,  1921,  p.  11.  Interconnection  is  economically 
sound  and  is  shown  to  hold  mutual  advantages  where  isolated  plants  can 
be  justified. 

ELECTRIC   RAILWAYS 

Buses  vs.  The  Bus  and  the  Trolley,  H.  B.  Titcomb.  Elec.  Ry.  Jl..  vol.  57.  no.  2. 
Jan.  8.  1921.  pp.  81-83.  Records  of  motor  truck  traffic  in  California  held  a» 
evidence  that  motor  trucks  cannot  compete  with  steam  and  electric  railways 
in  transportation  of  freight. 

Current  Losses  in  Track.  Current  Losses  in  Track  of  Electric  Railways  (Sur  les 
pertes  de  courant  qui  se  produisent  le  long  des  voies  de  tramways),  G.  Girousse, 
Revue  générale  de  l'Electricité,  vol.  S,  no.  24,  Dec.  11.  1920.  pp.  S40-S46, 
19  figs.  Formulae  for  computing  intensity  and  direction  of  electrolysis 
currents. 

Operation.  Log  of  a  Continuous  440-Mile  Locomotive  Run,  Alexander  Mclver. 
Ry.  Elec.  Engr..  vol.  12,  no.  1,  Jan.  1921.  pp.  31-37.  6  figs.  Records  of  opera- 
tion of  electrified  section  of  C.  M.  &  St.  P. 

Train  Handling  with  Electric  Locomotives,  W.  S.  H.  Hamilton.  Ry. 
Elec.  Engr.,  vol.  12,  no.  1,  Jan.  1921,  pp.  11-16,  5  figs.  Notes  on  passenger 
car  service  and  passenger  train  handling. 

Snow  Fighting.  Snow  Fighting  Methods,  E.  Sears.  Elec.  Jl.,  vol.  18,  no.  1,  Jan. 
1921,  pp.  39-40.  3  figs.  Practice  and  equipment  used  on  electrified  section  o£ 
Chicago,  Milwaukee  &  St.  Paul  Railroad. 

ELECTRIC   RAILWAYS,   TRACK 

Rebuilding.  New  Method  of  Renewing  and  Concreting  Track  Under  Traffic.  Elec. 
Traction,  vol.  16,  no.  12,  Dec.  1920,  pp.  963-964.  2  figs.  How  Dayton,  Spring- 
field &  Xenia  Southern  is  rebuilding  single  track  under  traffic  with  ties  set  ia 
concrete. 

ELECTRIC   SWITCHES 

Design.  Mathematical  Analysis  of  the  Mechanical  Forces  Acting  on  Switches  and 
Busbars,  L.  B.  W.  JoUey.  Elecn..  vol.  85.  no.  2221,  Dec.  10,  1920,  pp.  676-677^ 
2  figs.     Calculations  and  tests  compared.     (Concluded.) 

ELECTRIC   TRANSMISSION   LINES 

Design.  Design  and  Maintenance  of  Distribution  Systems,  R.  H.  Rice.  Elec.  Rev,, 
(Chicago),  vol.  78,  no.  2,  Jan.  8,  1921.  pp.  57-62,  4  figs.  Standard  construction, 
distribution  centers,  periodic  inspection,  line,  transformer  and  service  main- 
tenance and  records.     Paper  before  Southestern  Geographic  Division,  N.E.L.Â. 

ELECTRIC   WELDING,   ARC 

Boiler  Reparing.  The  Electric  Welding  of  a  Corroded  Boiler-Shell,  A.  Kenneth 
Dawson.  Trans.  Instn.  Min.  Engr.,  vol.  60,  part  1,  Nov.  1920,  pp.  8-12.  3  figs. 
Reparing  of  corroded  Qolliery  Lancashire  boiler  by  use  of  portable  electric- 
arc  welding  apparatus. 

Car-Truck  Frame.  Arc  Welding  on  Railway  Properties,  A.  M.  Candy.  Eleo. 
Ry.,  Jl.  vol.  57,  no.  3,  Jan.  15.  1921.  pp  121-124,  17  figs.  Truck  frames  manu- 
factured by  Government  Electric  Railways  of  Sydney,  Austalia,  and  other 
examples  of  application  of  electric  welding  in  manufacture  of  railway  cars. 

Equipment.  Electric  Welding,  William  T.  Bonner,  A.  A.  Nims,  C.  J.  Holslag  and 
H.  E.  Dralle.  Jl.  Engrs.  Club  of  Phila.,  vol.  38-4.  no.  193.  Jan.  1921.  pp.  7-23. 
8  figs.  Notes  on  selection  of  arc  welding  equipment  and  fundamentals  of  its- 
efficient  operation. 

Practice.  Arc  Welding  Practice.  J.  H.  Anderson.  Jl.  Elec,  vol.  45,  no.  12,  Dec.  15. 
1920,  pp.  572-574.  Greater  flexibility  and  better  control  in  arc  welding  are- 
obtained  by  use  of  metal  instead  of  carbon  electrode.  Records  of  tensile  tests 
of  welds  are  included. 

The  Welding  of  Metals  by  the  Electric  Arc  (La  soudure  des  différents 
métaux  par  l'arc  électrique).  Ch.  Andry-Bourgeois.  Electricien,  vol.  51,  no. 
1266,  Dec.  15.  1920.  pp.  536-539,  1  fig.  Welding  of  bronzes  and  aluminum 
alloys.     (Continuation  of  serial). 

Steel.  Electric-Arc  Welding  of  Steel  :  1.  Properties  of  the  Arc-Fused  Metal, 
Henry  S.  Rawdon,  Edward  C.  Groesbeck  and  Louis  Jordan.  Technologic 
Papers.  Bur.  of  Standards,  no.  179,  Nov.  15,  1920.  63  pp.  2S  figs.  Research 
to  determine  in  empirical  way  by  actual  welding  tests  carried  out  by  skilled 
operators  relative  values  and  merits  of  different  types  of  electrodes  which  are- 
available  commercially. 

ELECTRICAL  INDUSTRY 

Developments  in  1920.  Some  Developments  in  the  Electrical  Industry  During 
1920.  John  Liston.  Gen.  Elec.  Rev.,  vol.  24,  no.  1,  Jan.  1921,  pp.  4-49,  99  figs. 
Developments  in  turbo-generators,  electric  locomotives,  electrical  machinery, 
electric  cranes,  hoists,  transformers,  insulators  and  electric  lighting. 

EMPLOYEES'   REPRESENTATION 

Shop  Committees.  A  shop  Committee  that  Failed,  O.  F.  Carpenter.  Indus.  Manage- 
ment, vol.  61;  no.  1,  Jan.  1,  1921,  pp.  59-62.  Experience  of  one  firm  that 
introduced  industrial  democracy. 

Works  Councils.  Works  Council  after  Two  Years'  Trial.  Can.  Machy.,  vol.  24, 
no.  27,  Dec.  30,  1920,  pp.  597-600.  6  figs.  Experience  of  International 
Harvester  Co. 
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EMPLOYMKNT    MANAGICMENT 

SaLNcnNo  Kui'un'KiM.  Knwrr  MUtitkrii  in  Ht'looting  KinplnyniNi.  William  H. 
Dutton.  KiirUiry.  vol.  lltl.  no,  !.  Jan.  1,  1U21.  pp.  3H-au.  3  llgs.  Exporionoai 
of  I'),  I.  tluiViiil  ilu  NvMiniiDi  Jit  Co, 

KNOINKKaiNO   SOCIIimiCS 

PnoUBBM  iM  U);!0.  ProaroM  of  KnainiTrina  Suciotio*  in  1020,  Cnivîn  W.  Rirn. 
I'owrr,  vol.  .Vl,  no.  1,  Jun.  4,  !t)21.  pp  22-23  OuUtumliiiic  nvnnt  ii  oatnltliiih- 
nttnit  nf  KiHlorultMl  Anioriciin  ICniiiiirrring  SooiPtifa  whirli  typifim  "unsvlfuh 
dt'vntiDi)  on  thr  piirt  u(  thu  mainrcrtnii  profi'fwion  to  thu  good  of  tlio  community 
and  tlir  itutixn.' 

lONGINEEUS 

Rkoibthation.  Cmlo  nf  IVnctiro  nml  Schrtlulo  of  Fnc«  for  Strurturnl  EnKtncorfl. 
Knji.  A  Contmrtinit,  vol.  M,  no.  2.').  l)rr.  22,  IU20.  pp.  il(U-U0.1.  Proposed 
coiio  of  pnictico  for  u«o  of  monituTH  of  Structuriil  l^nninccrB-Aïutociatîon  of 
Ulinoi»  prfpitrod  l)y  l'ontinittro  of  luuiocintion. 

EndtniHTinK  Lt<Kir4tiitinii  ofr  l)vit.  Cuntnict  Wcc,  vol.  35,  no,  2,  Jan.  12, 
1021,  pp  30-4 1.  Driift  hill  for  rrifintration  of  enginoiTfl,  drawn  up  by  Advisory 
Conforcnco  Committeo  rcprctfontins  civil,  moohaoioal,  oluctricol  and  taining 
engineorH. 

EnRinccring  Lcgislntion  in  Canada,  Fmaor  S.  Kfiith.  Eng.  News-Hcc, 
vol.  8ti.  no.  1.  Jan.  (i,  1021.  pp.  21-21.  Outline  of  hifttory  of  movement  for 
statutory  control  of  profedHtunal  practice,  with  Bynopota  of  acta  passed  by 
provinces. 

Saakatchowan's  "Engineering  Profession  .\ct."  Can.  Engr.,  vol.  39,  no.  25, 
Dec.  10,  1020.  pp.  (U5-618.  Text  of  bill  that  has  been  introduced  in  Saskat- 
chewan Legislature. 

Rbmunxration.  Fees  and  ScrWccs  of  Practicing  and  Consulting  Engineers,  W.  L. 
Benham.  Eng.  Ncw»-Ucc..  vol.  85.  no.  27.  Dec.  30,  1920.  pp.  1266-1267. 
Report  of  Conmiittce  on  fees  and  services  of  practicing  engineers  of  American 
Association  of  Engineers. 

The  Engineering  Profession  and  Government  Technology,  R.  S.  McBride. 
Chem.  à  Metallurgical  Eng..  vol,  23.  no.  26,  Dec.  20.  1920.  pp.  1265-1267, 
3  figs.  Need  for  increasing  salaries  of  government  professional  employees  is 
brought  out  by  enumeration  of  series  of  facts  on  conditions  now  existing  in 
difTerent  government  technical  bureaus. 

ScwiAL  Functions.  The  Engineer's  Service  to  Society,  Fred.  J.  Miller.  Mech. 
Eng.,  vol.  43,  no.  1.  Jon.  1921,  pp.  1-4  and  8.  Discusses  influence  of  engineer 
in  constructive  adjustment,  property  rights  and  human  rights  and  relations 
between  employer  and  employee.  Presidential  address  at  Annual  Meeting 
of  Am.  Soc.  Mech.  Engrs. 

ENGIXEHOUSES 

Design.  Modernizing  Locomotive  Terminals,  G-  W.  Rink.  Mech.  Eng.,  vol.  43, 
no.  1,  Jan.  1921,  pp.  13-10.  5  6gs.  Location  size  and  general  layout  of  terminal 
are  dependent  on  various  elements,  two  principal  factors  being  character  of  work 
to  be  performed  and  location  of  general  locomotive  repair  shop.  Necessity  for 
providing  modern  facilities  is  discussed  with  a  \new  of  awakening  an  interest 
in  this  subject,  which  has  important  bearing  on  ability  of  railroads  to  handle 
increased  traffic  demands  of  country. 

EXECUTH^S 

Industrial.  The  Executive — and  Today's  Problem.  Lewis  E.  Pierson.  Indus. 
Management,  vol.  61.  no.  1.  Jan.  1,  1921,  pp.  7-S  and  p.  50  and  57-58.  Sugges- 
tions to  executives  in  regard  to  present  business  conditions. 

EXCAVATORS 

Dbaqline.  Electric  Dragline  Operation  on  Boise  Project.  U.  S.  Reclamation  Service. 
Excavating  Engr..  vol.  15,  no.  1,  Jan.  1921,  pp.  70S,  3  figs.  Records  of  opera- 
tion. 

EXCAVATION.   EARTH 

Elbtatino  Grader  Work.  A  Study  of  the  Costs  of  Grading  with  Elevating  Grader 
and  Wagons.  Eng.  &  Contracting,  vol.  55.  no.  3.  Jan.  19,  1921,  pp.  53-55. 
From  bulletin  of  Associated  General  Contractors  of  America. 

KjxcTOB  AND  Dredge.  Groundwater  Pumping  and  Hydraulic  Excavation  for 
Beach  Hotel  Foundation.  Eng.  Kews-Rec,  vol.  86.  no.  2,  Jan.  13.  1921.  pp. 
62-55,  7  figs.  Column  footings  and  basement  story  below  water  level  con- 
structed in  open  pits  kept  dry  by  wellpoint  cofferdams.  Piling  eliminated. 
Site  pumped  in  sections  by  local  groups  of  wells.  Ejector  and  dredge  excava- 
tion. 


FACTORY  MANAGEMENT 

See  Industrial  Management. 

FARM   MACHINERY 

London  Show.    The  Smithfield  Club  Show.     Engr.,  vol.  130,  no.  3389,  Dec.  10, 
1920,  pp.  582-583,  6  figs.     Details  of  farm  machinery  exhibited  at  London 


Show. 


FATIGUE 


Blast^Fubnace  Men.  Fatigue  of  Blast-Furnace  Men.  Iron  &  Coal  Trades  Rev., 
vol.  101,  no.  2757,  Dec.  31.  1920.  pp.  910-911.  Report  issued  by  Committee 
of  Industrial  Fatigue  Research  Board  England. 


PILTEUfl.  SAND 

DnirriNu.  Toronto  Filtration  Plant.  Jamim  Miln«).  Jl.  Kag,  Imt.  Canada,  vol.  4. 
no.  1.  Jan.  IU21,  pp.  |fV-21.  iJetaiU  of  opnrationa  alow  «and  anfi  driftiDc  iMui 
planta,  with  tnbica  of  operating  coata. 

FIRE   I'HEVENTION 

PuLTwooD  PiLM.  Fifo  Prnvontion  in  Pulp  Wood  PiIm,  F.  J.  IIosi<*.  Pap^r,  vol.  27, 
no.  15,  Ui'O.  16,  1920,  pp.  13-10,  13  figii.  Bpray  noitbia  forming  artificial  (oc 
for  protection  of  plloa  of  pulpwood. 

FLOW   OF  AIR 

CoNDt;iT«.     Moaaurenient  of  Qunntitv  of   Air   Flowins  Through   a  Conduit   (L* 

mcfluro  des  déhitn  do  vent),    M.  I»braM«ur.     Cnaleur    à,   tnduatrie.   no.  8, 

Nov. -Dec.    1020,  pp.   474-177.  5  figs.     Meamirement  by  Mcana  of   Ventun 
is  preferred. 

FLOW   OF  STEAM 

See  Flow  of  Water,  TranemÎMinon  WasUa. 

FLOW   OF  WATER 

CoNcntTE  Pipe  Lines.  Flow  of  Water  in  Concrete  Pipe  Lines.  Can.  Engr,  vol.  40, 
no8.  1  and  2,  Jan.  6-13.  1021.  pp.  101-105,  2  figs,  and  124-121.  3  figa.  Teat 
data  showing  efTect  of  variations  in  character  and  condition  of  pipe  on  co> 
efficients  of  retardation  for  various  formula.  Test  of  big  conduit  at  Niacara 
Falls. 

Dbedgb  Pipes.  Velocity  Teats  in  Hydraulic  Dredge  Pipe.  Ivan  E.  Houk,  Eng. 
News-Rec.,  vol.  86,  no.  I.  Jan.  6,  1921.  pp.  18-19,  1  fig.  Deocription  of  apparatus 
for  measuring  velocity  of  dredge  pipe  discharge,  and  tables  of  results  obtained. 

Transmission  Wastes.  Transmission  Wastes.  Power  Plant  Eng.,  vol.  25,  no.  1. 
Jan.  1,  1921,  pp.  85-93.  11  figs.  Chart  of  flow  of  water  in  pipes  and  loss  of 
bead  by  friction,  also  for  determining  loss  of  steam  pressure  i>er  100  ft.  of  pipe. 

FLL'E-GAS  ANALYSIS 

Graphical  Method.  A  Graphical  Method  for  the  Interpretation  of  Flue  Gas 
Analyses,  Gilbert  D.  Howarth.  Jl.  Soc.  Chem.  Industry,  vol.  39,  no.  24, 
Dec.  31,  1920.  pp.  329T-333T,  3  figs.  Construction  of  tuagram  and  its  use 
for  commercial  purposes. 

FLYWHEELS 

Stresses  in.  Resistance  of  a  Disk  Subjected  to  Rapid  Rotation  (De  la  résistance 
des  disques  à  rotation  rapide).  L.  Anspach.  Bulletin  technique  de  1* Associa- 
tion des  Ingénieurs  sortis  de  l'Ecole  Polytechnique  de  Bruxelles,  vol.  14,  no.  1, 
1920-1921,  pp.  21-54,  1  fig.  Fundamental  formula  developed  in  general  case 
and  applied  to  design  and  study  of  fiywheels. 

FORGING 

Brass.  Making  Brass  Forgings.  Machy.  (Lond.),  vol.  17,  no.  430,  Dec.  23,  1920. 
pp.  341-346,  10  figs.     Methods  developed  by  Mueller  Metals  Co.  in  metal 

working. 

Furnaces.  The  Construction  of  Ducts  for  Forge  Exhaust  and  Blast  Systems. 
Heat,  and  Vent,  Mag.,  vol.  17.  no.  12,  Dec.  1920,  pp.  35-39.  8  figs.  Furnace 
installation  at  plant  of  General  Vehicle  Co.,  Long  Island  City. 

FOUNDATIONS 

FotJNDATiONS.  Their  Selection,  Design  and  Construction — V.  Am.  Architect, 
vol.  118,  no.  2347.  Dec.  15,  1920,  pp.  795-800,  9  figs.  Method  of  sinking 
pneumatic  caisson. 

FOUNDRIES 

Alumintjm.  Analyze  Loss  in  Aluminum  Shops — III,  Robert  J.  Anderson.  Foundry, 
vol-  49,  no.  2,  Jan.  15,  1921.  pp.  54-57,  2  figs.  Conditions  at  several  typical 
foundries  described,  including  melting  equipment  and  operation  molding 
methods  and  inspection  routine.  Pyrometric  control  varies  in  different 
foundries. 

Conveying  Equipment.     See  Conveyors,  Foundry. 

Layout.  Foundry  Planning  by  Example,  Charles  K.  Sumner.  Metal  Trades, 
vol.  12,  no.  1,  Jan.  1921.  pp.  14-15.  Data  on  twelve  existing  gray  iron  foundries 
in  San  Francisco  and  vicinity. 

Scrap  Recovery.  Economy  in  the  Recovery  of  Scrap  in  Iron  and  Steel  Foundries 
(Ueber  die  WirtschaftUchkeit  der  RQckgewinnung  des  Abeisens  in  Eisen-  und 
Stahlgiessereien),  Hubert  Hermanns  Betrieb.  voL  3,  no.  3,  Nov,  10,  1920, 
pp.  66-67,  1  fig.  Includes  tabular  data  compiled  from  four  different  plants 
showing  net  production  costs  of  recovered  scrap,  and  curves  showing  results 
of  calciSation  of  operating  costs. 
See  also  Cores. 

FUELS 

Colloidal.  Colloidal  Fuel  as  Developed  by  the  Submarine  Defence  .Association 
of  New  York.  Power  Plant  Eng.,  vol.  25.  no.  1.  Jan.  1,  1921.  pp.  55-56,  2  figs. 
Chart  giWng  comparative  sa^'ings  effected  with  colloidal  fuel. 

Colloidal  Fuels,  Their  Preparation  and  Properties,  S.  E.  Sheppard.  Jl. 
Indus.  &  Eng.  Chem.  vol.  13.  no.  1.  Jan.  1921,  pp.  37-47,  12  figs.  Sur\-ey 
of  developments. 
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Conservation.  Fuel  and  its  Conservation,  L.  P.  Breckenridge.  O.  P.  Hood,  David 
Moffat  Myers  and  Chester  G.  Gilbert  and  Joseph  E.  Pogue.  Mech.  Eng.. 
vol.  43.  no.  1.  Jan.  1921,  pp.  22-28  and  (discussion)  pp.  28-31  and  38.  Group 
of  papers  dealing  with  fuel  supply  of  world,  fuel  conservation,  distillation  of 
fuels,  and  form  value  of  energy,  with  discussion  thereon,  which  were  presented 
at  1920  Annual  Meeting  of  Am.  Soc.  Mech.  Engrs. 

Economical  use.  Rational  Utilization  of  Fuels  (L'utilisation  rationnelle  des  combus- 
tibles), Georges  Charpy,  Emilio  Damour,  E.  De  Loisy,  M.  Ader,  Ch.  Berthelot. 
Mémoires  et  Compte  rendu  des  Travaux  de  la  Société  des  Ingénieurs  civils  de 
France,  vol.  73,  nos.  4,  5  and  6,  April-June,  1920,  pp.  245-393.  Symposium 
on  fuel  economy.  Principles  of  economic  composition  of  various  fuels,  gas- 
eous, liquid  and  solid.  Suggestions  in  regard  to  their  economic  utilization 
in  industrial  works. 


Oil.     See  Oil  Fuel 


FURNACES.   BOILER 


LiGNiTE>-BnRNiNa.  The  Adaptation  of  Steam-Boiler  Furnaces  to  the  Burning  of 
Lignite  (UmstcHung  von  Dampfkesselfeuerungen  auf  Braunkohle).  H.  Berner. 
Zeit.  fur  Dampfkessel  u.  Maschinenbetrieb.  vol.  43,  no.  42-43.  Oct.  22,  1920, 
pp.  321-322.  Points  out  advantages  and  disadvantages  of  the  forced-draft 
horizontal  grate. 

Low-Gra.de  Fuels.  The  Adaptation  of  Steam-Boiler  Furnaces  to  Low-Grade 
Fuels  (Die  Umstellung  der  DampfkesseUeurungen  auf  minderwertige  Brenn- 
Btoffe).  Zeit.  des  Vereines  deutscher  Ingenieure,  vol.  04,  no.  51.  Dec.  18, 
1920,  pp.  1069-1070.  Full  report  published  by  the  Board  of  Heat  Conserva- 
tion giving  experiences  recorded  at  the  convention  of  Board  in  Berlin,  September, 
1920. 

FURNACES,   OPEN  HEARTH 

Waste  Heat  Boilers.  Application  of  Waste  Heat  Boilers  to  Open  Hearth 
Furnaces.  Thomas  R.  Tate-  Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  2,  no.  12. 
Dec.  1920.  pp.  1-6  and  (discussion)  pp.  6-10.  Method  of  determining  proper 
size  and  type  boiler  for  any  installation. 


GAGES 

Checking.  Keeping  an  Accurate  Check  on  Gages,  J.  Edward  Schipper.  Auto- 
motive Industries,  vol.  43.  no.  25.  Dec.  16,  1920,  pp.  1225-1227,  7  figs.  Method 
of  checking  gages  at  plant  of  Lincoln  Motor  Co. 

GAS  ENGINES 

Blast  Furnace  Gas.  Cockerill  Blast-Furnace  Gas  Engines,  H.  Hubert.  Engr., 
vol.  130,  no.  3386,  Nov.  19,  1920,  pp.  495^98,  11  figs.     Performance  tests. 

Design.  Recent  Improvements  in  Large  Gas  Engines  (Les  derniers  perfectionnements 
aux  moteurs  à  gas  de  grande  puissance),  H.  Feron.  Vie  technique  &  industri- 
elle, vol.  2,  no.  13,  Oct.  1920,  pp.  14-17,  7  figs.  Design  of  special  fixtures  and 
attachments  for  gas  engines  of  more  than  1000  hp. 

Vertical.  120  H.  P.  Vertical  Gas  Engine.  Engr..  vol.  130.  no.  3388,  Dec.  3,  1920. 
p.  567,  2  figs.  Three-crank  vertical  engine  with  one  cylinder,  13-m.  bore 
and  14-in.  stroke  for  each  crank  and  capable  of  giving  constant  output  of 
102  b.hp.  on  producer  gas. 

GASOLINE 

Hecter  Fuel.  Comparison  of  Hecter  Fuel  with  Export  A\'iation  Gasoline,  H.  C. 
Dickinson,  V.  R.  Gage  and  S.  W.  Sparrow.  Nat.  Advisory  Committee  for 
Aeronautics,  report  no.  90.  1920,  10  pp.,  13  figs.  Investigation  conducted 
at  altitude  laboratory  of  Bureau  of  Standards.  Hecter  fuel  is  mixture  of 
approximately  30  per  cent  benzol,  70  per  cent  cyclohezane  by  volume.  For 
flight  at  low  altitudes  Hecter  fuel  showed  slight  advantages  in  comparison  with 
gasoline  by  affording  small  increase  of  power  over  and  above  that  necessary 
to  offset  disadvantage  of  increased  fuel  consumption.  At  14,000  feet  and  25,000 
feet  no  appreciable  difference  in  power  was  obtained,  whereas  fuel  consumption 
of  Hecter  was  greater  to  extent  of  15  per  cent  by  weight. 

Natural  Gas.  Treating  Natural-Gas  Gasoline  to  Meet  the  "Doctor  Test,"  D.  B. 
Dow,  Reports  of  Investigations,  Bur.  of  Mines.  Dept.  of  Interior,  serial  no. 
2191,  Dec.  1920,  4  pp.     Basis  for  installation  of  economical  treating  process. 

GASOLINE  ENGINES 

Exhaust  Gases.  Exhaust  Gases  of  Petrol  Engines,  Times  Eng.  Supp.,  no.  554, 
Dec.  1920,  p.  382.     Methods  of  utilization. 

GEARS 

Bevel.  Chordal  Thickness  of  Tooth  and  Corrected  Pitch  Depth  of  Bevel  Gears. 
Machy.  (Lond.),  vol.  17,  no.  432.  Jan.  6,  1921,  pp.  423-424,  1  fig.  Diagram 
showing  dimensions  and  angles  used  in  determining  chordal  thickness  and 
corrected  pitch  depth  of  bevel  gear  teeth. 

Horsepower  Chart.  Horsepower  Chart  for  Gear  Teeth.  Machy.  (Lond.).  vol.  17, 
no.  430,  Dee.  23,  1920,  pp.  359-360,  1  fig.  Chart  for  deternùning  horsepower 
transmitted  by  gears  when  load  is  known. 

Layout.  Laying  Out  Gearing  and  Making  Gear  Patterns,  H.  J.  M'Caslin.  Can. 
Foundryman.  vol.  12,  no.  1,  Jan.  1921,  pp.  28-29.  3  figs.  Study  of  gearing 
including  spur,  bevel  and  miter  gears,  involute  and  epicycloidal  teeth,  circular 
and  diametral  pitch  and  other  features  in  connection  with  gearing. 

Worm.  The  Efficienc>'  of  Worm-Gearing,  W.  S.  Atkinson.  Machy.  (N.  Y.).  vol.  27, 
no.  4,  Dec.  1920,  pp.  315-316,  2  figs.  Formulae  for  computing  eEficiency  in 
various  cases. 


GRINDING 

CyiJNnRicAL.  Work  Speeds  in  Cylindrical  Grinding,  Robert  J.  Spence.  Machy. 
(N.  Y.),  vol.  27,  no.  5,  Jan.  1921,  pp.  438-440.  Importance  of  instructing 
operators  concerning  proper  work  speeda  to  be  used.  Results  obtained  by 
reducing  work  speed. 

GRINDING   MACHINES 

Surface.  Wilmarth  &  Morman  Company's  No.  78  Surface  Grinding  Machine. 
Am.  Mach.,  vol.  54,  no.  2,  Jan.  13,  1921,  pp.  41-42.  1  fig.  Two  precision 
screws  used  for  adjusting  wheel  to  cut.     Clutch  and  all  gears  run  in  oiL 

GUN   METAL 

Non-Corrodible.  The  Development  of  Non-Corrodible  Gun  Barrels.  F.  A. 
Fahrenwald.  Monthly  Bui.  Can.  Inst.  Min.  &  Metallurgy,  no.  105,  Jan.  1921. 
pp.  27-48,  2  figs.  Objections  to  present-day  gun  steels  are  pointed  out  and 
materials  for  purpose  are  suggested. 


H 


HARDENING 

Fire  Cracls.  Fire  Cracks  and  Some  of  Their  Causes,  J.  V.  Emmons.  Metal 
Trades,  vol.  12,  no.  1.  Jan.  1921,  pp.  22-25,  9  figs.  From  "Metal  Heating" 
published  by  Tate,  Jones  &  Co.,  Inc.,  furnace  engineers,  Pittsburgh. 

HEAT  TREATING 

Industrial  AppUcations.  Industrial  Applications  of  Heat  Treating  (Les  traitements 
thermiques  dans  leur  application  actuelle),  Arnould  De  Grey.  Chaleur  et 
Industrie,  no.  7,  Oct.  1920,  pp.  419-428,  1  fig.  Recent  progress  in  tempering 
and  hardening  processes. 

Thermal  Analysis.  Industrial  Apparatus  for  Thermal  Analysis  in  Heat  Treating 
(Appareil  industriel  d'analyse  thermique),  M.  Pierre  Chevenard.  Revue 
de  Métallurgie,  vol.  17,  no.  10,  Oct.  1920,  pp.  687-695,  8  figs.  Apparatus 
registers,  in  terms  of  time,  temperature  of  sample  submitted  to  regular  heat- 
treating  process  and  then  left  to  itself  to  cool. 

HEATING  AND  VENTILATION 

Museums.  The  Heating  and  Ventilation  of  Museums  (Die  Beheizung,  Luftzu-  und 
abfùhrung  und  Luftbefeuchtung  der  Museen),  H.  Hasak.  Gesundheits- 
Ingenieur.  vol.  43,  no.  43,  Oct.  13,  1920.  pp.  508-510.  Writer  describes  system 
planned  by  him  and  adopted  by  the  Kaiser-Wilhelm  Museum  in  BerUn, 
Germany,  where  it  has  given  great  satisfaction,  with  regard  to  uniform  heating, 
removal  of  dust  from  air,  supplying  moisture  to  air,  etc. 

Paper-Machine  Rooms.  Heating  and  Ventilation  of  Paper  Machine  Rooms,  Edward 
A.  Ryan.  Jl.  Eng.  Inst.  Canada,  vol.  4.  no.  1.  Jan.  1921,  pp.  21-27  and  (discus- 
sion) pp.  28-31,  7  figs.  Analysis  of  heating  and  ventilation  problem  for  paper 
machine  room,  need  for  adequate  ventilation  to  remove  moisture  and  descrip- 
tion of  systems  in  use  and  proposed. 

HELICOPTERS 

Problem  of.  The  Problem  of  the  Helicopter.  Aeronautical  Jl.,  vol.  25,  no.  121, 
Jan.  1921,  pp.  3-19,  10  figs.  Probable  characteristics  of  first  type  of  heUcopter 
which  will  be  constructed. 

LIME 

Hyorated  Lime.  A  Chemical  Engineering  Product,  Lucius  E.  Allen.  Jl.  Eng. 
Inst.  Canada,  vol.  4,  no.  1,  Jan.  1921,  pp.  11-15.  Properties,  manufacture 
and  use. 

HYDRAULIC   TURBINES 


Manufacture.  Machining  Large  Water  Turbines,  Fred  H.  Colvin 
vol.  53,  no.  27,  Dec.  30.  1920,  pp.  1234-1236,  5  figs.  Examples  ( 
at  shop  of  Pelton  Water  Wheel  Co.,  San  Francisco. 


HYDRODYNAMICS 

Vortices  in  LiQUins.  Motion  of  Liquids  (Sur  le  mouvement  permanent  des  liqui- 
des), L.  Lecornu.  Comptes  rendus  des  Séances  de  l'Académie  de-s  Sciences, 
vol.  171,  no.  19.  Nov.  8,  1920,  pp.  881-SS5.     Equations  of  vortex  motion. 

HYDROELECTRIC   PLANTS 

Caufornia.  Forward  Steps  in  California  Hvdro-Electric  Designs.  Eng.  News-Rec, 
vol.  85,  no.  27,  Dec.  30,  1920,  pp.  1260-1262,  3  figs.  Unusual  features  include 
200,00()-volt  transmission  lines  and  larger  units  and  higher  reaction-turbine 
heads  than  have  previously  been  used. 

Chile.  Braden  Copper  Company's  Power  System  in  Chile.  Power,  vol.  52,  no.  19, 
Nov.  9,  1920,  pp.  730-734,  S  figs.  Two  hydroelectric  plants  supply  power 
to  copper  mines.  One  22.500-kw.  plant  operated  under  1550-ft.  head.  Other 
plan*,  15.000  kw..  operates  under  440-fL   head. 

France.  Hydroelectric  Project  for  Complete  Utilization  of  water  Power  in  Allier 
Valley  (Aménagement  hydraulique  intégral  de  la  vallée  de  l'AlUer).  Re\'ue 
génér'ale  de  l'Electricité,  vol.  8,  no.  26,  Dec.  25,  1920,  pp.  907-915,  10  figs. 
Study  for  utilization  of  water  power.  From  report  submitted  by  various 
official  committees. 

The  Hydroelectric  Plants  at  Louron  (Usines  hydroélectriques  du  Louron), 
Marcel  Wa'terneaus.  Re\"ue  générale  de  l'Electricité,  vol.  8,  no.  22.  Nov.  27, 
1920.  pp.  765-778,  20  figs.  Description  of  plants  and  details  of  transmission 
lines.     Energy  is  transmitted  at  125,000  volts. 
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aOOO-I'V.  llicAh.  A  MHMt-Ft  IIpiuI  llytlni-Klrrtrir  Plniit.  Kng..  vul  110,  no.  'JWW. 
Doiv  1>  I,  Mt.'O,  pp.  Nl':i-HJIl.  7  hKH  liiHtitllntinn  lit  FiiMy,  Mwil»t<rlnnil.  (Innrrnt- 
iiiH  ntutioii  rottliitiin  fmir  itotn  ritrh  nf  M(MN)  tip,  whirli  run  nt  AIM)  rn.ni-,  the 
r<*l((m  wIiim'Ih  riii'lt  luivnitf  ntiitflti  )nl  witirh  iilrikca  wlincl  horiiontnlly  at  tin 
lowrnl  piiiut. 

Lock  (>i-ruation,  '\'\\v  Inlhicnro  nf  l-nrk  O^M-mlion  on  thn  lU'drfH^lcrlrin  Plnntn  on 
llm  CitimliKMl  Nrrkur  Uivor  (I>rr  KinlluM  tirr  SrhmnohUMiHungcn  nuf  iliu 
\V'iuMrrkrit((itnlttKt>n  nn  tlmi  lu  kitniiliHirrtMulon  N'crknr)  ZciilriiUilnlt  «Icr 
HiiuvrrwiiHuim.  vol,  M».  no.  77.  Sept  l»;..  nt2(l.  pp  IK/i-llH».  7  riiri,  (JivM 
rtNiiiltn  of  ItH'kinK  l'xjH-riinrntn  in  ttir  i«up))ly  rhittinrl  nf  the  nniniripiil  i  Irrtrio 

Imwcr  MtittiDii  in  rupprnwriliT.  from  uImcIi  it  in  rtim-hulcil  ttiiil  nn  inlcrrun- 
ion  of  oprntlion  nf  powrr  nliilion  tlirouuli  nitviitittioii  of  riiniil  ni'itl  not  tnkn 
pliifr  proviilinu  pmpiT  niriuturrH  iiru  t'lirriril  t>ut  with  r<<i[nril  to  rt><)uiriMiii<ntti 
of  iiiiviiiiitioM. 

Low-llcAi>.  IVvi-lopinn  (lie  I.nw-llnid  Pltvnt.  I^uis  E.  Ayrm.  Kleo.  World,  vol.  7fl, 
no.  2(1.  Diiv  !>:>,  niLH),  pp  I2tu>-ll>t>:},  .\  nxtt.  Urlmhilittilion  of  old  plnntn  hy 
inainllinK  liydrnuconoH  with  hiuh'»pro<I  riiniuT.  (itiin  in  offiriciiry  nliould 
bn  nl  ItMutt  25  per  ront.  Comparison  of  hyilrnucono  with  Htrcuin  lino  draft 
tube. 

NiAOAHA  KAU.A  PowKii  De VELoi'MRNT.  SwUch  find  Contfol  Kquipmont  at  Niagara 
1*«11b,  Stopln'M  Q.  lIuycH.  KU't'.  ll.v.  (Chinmo).  vol.  7S.  no.  2,  Jan.  8,  1921. 
pp.  'W-riil.  10  liKH.  rri'cuutionti  tuki-n  to  guuri)  ««'"fTutiiiK  iippnrtttun.  Indicnt- 
ina  dovicoH  tiiul  iimtrunu'iits  itnporttint  fnctoni  in  titiition  tii>erution.  Switch- 
sunr  for  iniiin  ({■'■'t^rutinK  viiiittt  hoiimil  in  subutiition.     (To  bo  continued.) 

Scotland.  The  InhheH  Hydru-IOlortrio  Inutnllntion.  EIcp.  Ucv.  (Lond.).  vol.  87, 
no.  22-18,  Dee.  21,  11120,  pp.  803-804,  (i  fiits.  Detuil  of  50-kw.  hydroelectric 
aohcmo  in  Scotliind. 


I'lanm.  Uelntionn  liftwrrn  Ktnrilovfrs  nnd  KhjiiIovmI.  Monthly  lAbor  Itttv  ,  vol.  II, 
nn.  tl,  Ditr.  1020.  pp.  lH-103  rortUnd,  Un*Kon.  plan  of  priiVfrnling  labor 
liisputrN.  and  Uorhf<itf*r  plnti  of  indiuitriiil  tiftiutf.rnry . 

inteuciian(;I';aiw.e  manufacture 

Ai.LOWANciM.  Dmiitnaliona  for  AllownnrMi  (roMuntfuxf-irrhcn),  C.  Volk.  Il<rtrieb. 
vol.  3.  no.  3,  Nov.  10,  I02fl.  pp.  4M.'{,  2  fisn  VarioUM  lurh  duiiKnnliona 
nro  Hhown  in  n  tnlile  nnil  chart,  givinic  rea«on»  for  dcai||niition,  advuntagi» 
nnd  diBn«lvnnln|[f«.     Itepurl  of  Onrman  Indtuitry  Committee  on  Ktamiarda. 

Kit  Allow  a  NT  w».     A  Synt<-in  »»f  Fit  AIN  l-   Aujitin      N!  I  ^, 

vol.  17.  no.  4M,  I)<*r    30,  IW20.  i  Curvwi  «f  ,n 

of  nllrtwiincoM  for  fitn  to  varioun  <i  >  triwjn  of  th' '  "■^3• 

with  Brown  et  Sharpo  «yatcm  of  hL  uIIuhuull^  uiid  with  Newall  hugiJiccring 
Co.'h  syMtem  of  fitn. 

INTEUNAUCOMÎïUSTION    ENGIVE8 

FuELâ.  The  Proper  Selection  of  Fuel  for  the  Oil  Engine,  Allen  F.  Brewer.  Power, 
vol.  52,  no.  25,  Dec.  21.  1020,  pp.  072-074.     Comparati^'o  propertica  of  typical 

oils. 

See  aUo   Aeroplane   Enffine»:    Autorm^nU   Enginet:   Dteeei  Ençine»;   Oaa 
Engine»;  GoMoline  Enginei;  Oil  Engineë;  Tractor  Enffineê, 

IRON   CASTINGS 

Fluid  Presspre  in  Moulds.  PresHurc  Due  to  Fluid  Iron  in  MouldH.  C.  Wcbet«r. 
Mech.  World,  vol.  OH,  no.  1772,  Dec.  17,  1920,  pp.  442-443,  16  figs.  Influenoe 
of  pressure  of  fluid  iron  in  straining,  bursting  and  lifting  of  moldB. 


ICE    PLANTS 

Motor-Driven.     Motor-Orivrn     Ice-Plants — Electrical     Consumption     per     Ton 
of  Ice,  John  K.  Starr.     Power,  vol.  52,  no.  19.  Nov.  9,  1920,  pp.  743-743.  1  fig. 
Under   usual    ciinditions   of   pressures,    loads,    temperatures   and   volumetric 
efficiency,  48.5  kw.-hr.  per  ton  of  ice  is  usual  result. 
See  aiso  Electric  Drire,   Refrigerating   Plants. 

INDUSTRIAL  EFFICIENCY 

Hbalth.  The  Cult  of  the  Sound  Body.  T.  V.  Davidson.  Sci.  Am.  Monthly,  vol.  3, 
no.  1,  Jan.  1921.  pp.  33-36,  12  figs.  Apparatus  employed  in  modern  physio- 
logical laboratories  to  test  physical  development. 

INDUSTRIAL   MANAGEMENT 

Drafting  Department.  The  Industrial  Organization  of  the  Drafting  Department 
(L'Organisation  industrielle  du  bureau  de  dessin),  Danty-Lafrance.  Vie 
Technique  &  Industrielle,  vol.  2.  no.  14,  Nov.  1920,  pp.  134-140.  7  figs.  Sugges- 
tions in  regard  to  adopting  symbolic  nomenclature,  standardization  of  records, 
etc. 

Employment  Relations.  Building  Workman  Morale  by  Advertising,  Harry 
Botsford.  Iron  Age.  vol.  107.  No.  2,  Jan.  13.  1921.  pp.  131.  Dodge  Mfg. 
Co.,  manufacturers  of  pulleys  and  power  transmission  equipment,  display 
their  advertising  literature  on  billboard  to  inspire  workmen  to  make  good 
tribute  paid  them  in  it. 

Inspection.  Inspection  as  an  Aid  to  Planning,  George  S.  Radford.  Indus.  Manage- 
ment, vol.  61,  no.  1,  Jan.  1.  1921,  pp.  25-30.  How  central  inspection  regulates 
flow  of  work. 

Production  Systems.  Assuring  Continuous  Production,  Elec.  World,  vol.  77,  no.  3. 
Jan.  15.  1921.  pp.  144-146,  3  figs.  Standards  of  inspection  adopted  in  several 
large  plants  in  connection  with  successful  maintenance  work  based  on  long 
experience  under  indiistrial  conditions. 

Fi.xtures  for  Quantity  Production  of  Truck  Parts — 11.  Metal  Trades,  vol.  12, 
no.  1.  Jan.  1921,  pp.  5-10,  10  figs. 

Increasing  Production  with  Standard  Equipment.  Machy.  (Lond.),  vol.  17, 
nos.  430  and  431.  Dec.  23  and  30.  1920,  pp.  347-353  and  380-382.  8  figs. 
Comparison  of  output  and  manufacturing  costs  for  specific  drilling  operation 
under  varj'ing  conditions. 

Purchasing  ^L4TERIALS.  Purchasing  Records  and  System,  Wilfred  G.  Astle. 
Elec.  Traction,  vol.  16,  no.  12,  Dec.  1920,  pp.  941-945,  8  figs.  Forms  for 
keeping  of  records. 

Routing  W'ork.  Handling  and  Routing  Large  Work.  Mach.  (N.  Y.).  vol.  27,  no.  4. 
Dec.  1920.  pp.  358-364,  17  figs.  Methods  employed  by  Manning,  Maxwell 
&  Moore,  Inc..  in  Putnam  Machine  Works.  Fitchburg,  Mass.,  for  routing 
of  work  through  factory. 

TtMB  Study.     See  Time  Study. 

INDUSTRIAL  RELATIONS 

Open  Shop  Movement  in  U.  S.  Government  Demands  Open  Shop,  T.  C.  Dickson. 
Iron  Trade  Rev.,  vol.  67.  no.  26,  Dec.  23,  1920,  pp.  1734-1735.  Refuses  to 
deal  with  trade  unions  in  operation  of  arsenals,  though  promoting  shop  com- 
mittee system  of  representation.  Commanding  oflScer  describes  War  Depart- 
ment's methods  in  dealing  with  labor  problems.  Paper  read  before  National 
Founders'  .\ssn. 

The  Open  Shop  and  the  Motives  Back  of  It,  Ralph  E.  Fox.  Indus. 
Management,  vol.  61,  no.  1.  Jan.  1,  1921.  pp.  37-39.  Theory  of  open  shop  is 
opportunity  to  produce  in  necessary  quantities  in  order  that  all  may  have 
plenty.  Motive  that  lies  back  of  any  industrial  plan  must  ventually  determine 
Its  right  to  existence. 

Widespread  Support  of  the  Open  Shop — II,  James  A.  Emery.  Iron  Age, 
vol.  106,  no.  26,  Dec.  23,  1920,  pp.  1675  and  pp.  1710-1711.  Review  of  events 
of  recent  years.     Address  delivered  before  National  Founders'  Assn. 


IRON   METALLURGY 

Control  op  Mixtures.  Chemist  Controls  All  Iron  Mixtures.  Foundry,  vol.  49, 
no.  2,  Jan.  15,  1921,  pp.  59-02.  5  figs.  Melting  department  in  foundry  of 
large  plant  with  diversified  output  regulated  by  laboratory.  Inclined  skip 
hoist  charges  cupola. 

Elements  in  IronControlMixtures.FletcherColUns.  Foundry,  vol. 49, no. 2, 
Jan.  15.  1921,  pp.  64-05.  Hardness  of  cast  iron  mainly  determined  by  state 
of  carbon  which  is  controlled  by  other  elements.  Silicon  tends  to  free  carbon 
and  sulphur  to  hold  it  in  combination. 


KEYWAYS 

Depth.     Computing  the  Depth  of  Keyway  in  Gear  and  Pulley  Hubs,  Henry  R.  Bow- 
man.    Am.  Maeh.,  vol.  54,  no.  2,  Jan.  13,  1921,  p.  69.     Formula. 


L.\BOR 

Child.     Child  Labor.     Monthly  Labor  Rev.,  vol.  11,  no.  6,  Dec.  1920,  pp.  126-131. 

Industrial  instability   of  child  workers  in   Connecticut. 

LIGHTING 

Direct  vs.  Diffused  Light.  Pleasing  Proportions  of  Direct  and  Diffused  light 
from  a  Floor  Lamp,  J.  R.  Cravath.  Trans.  Illuminating  Eng.  Soc,  vol.  15, 
no.  9,  Dec.  30,  1920,  pp.  631-644,  6  figs.  Results  of  tests  to  determine  pleasing 
proportions  of  direct  and  diffuse  light  from  floor  lamp  under  certain  specified, 
conditions. 

Industrial.  Significant  Developments  in  Illumination  During  1920,  Preston  S. 
Millar.  Elec.  World,  vol.  77,  no.  2.  Jan.  8.  1921.  pp.  82-85.  6  figs.  Types 
of  industrial  lighting.     Survey  of  progress  in  automobile  headlight  design. 

Reflectors.  The  Standardization  of  Reflectors  for  Industrial  Lighting.  Illuminat- 
ing Engr.,  vol.  13,  no.  9,  Sept.  1920,  pp.  253-254,  2  figs.  Photometric  device 
for  comparing  efficiency  of  reflectors. 

LIGNITE 

Briquets.  Lignite  Bricks  Pave  Canada's  Way  to  Fuel  Independence.  Walter  Noble 
Burns.  Coal  Age.  vol.  19,  no.  2,  Jan.  13,  1921,  pp.  65-66,  1  fig.  Ligidte 
utilization  board  to  place  briquets  on  market.  If  they  prove  commercial 
success  300  new  plants  will  be  erected. 

Canadiax.  Carbonization  of  Canadian  Lignite,  Edgar  Stansfield.  Jl.  Indus. 
&  Eng.  Chem..  vol.  13,  no.  1.  Jan.  1921,  pp.  17-23,  4  figs.  Laboratory  tests 
by  chemical  staff  of  Fuel  Testing  Division  of  Mines  Branch,  Department 
of  Mines,  Ottawa. 

HOUSES 

Concrete-Blocks.  Building  With  Concrete  Blocks.  Building  Age,  vol.  43,  no.  1, 
Jan.  1921,  pp.  30-35,  7  figs.  Tables  showing  relation  between  number  of 
courses  of  concrete  block  and  title  and  height  of  wall  formed  by  units  of 
different  sizes  and.  number  of  block  required  for  wall  section  of  various  lengths. 

Concrete.  Concrete  Cottage  Building.  Concrete  &  Constructional  Eng  ,  vol.  15, 
no.  12,  Dec.  1920,  pp.  809-817,  10  figs.  Typical  examples  of  English  design 
and  construction. 

Ingersoll  System.  Further  Cost  and  Construction  Notes  on  Ingerpoll  System 
Ho\ises.  Concrete,  vol.  18,  no.  1,  Jan.  1921.  pp.  27-30,  6  figs.  Monolythic 
structures  poured  at  one  operation  from  top  of  basement  slab  to  roof  parapet. 
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LOCOMOTIVES 

AuxUARY  Tractor.  Development  of  the  Locomotive  Auxiliary  Tractor,  J.  Snowden 
Bell.  Ry.  &  Locomotive  Eng.,  vol.  34,  no.  1.  Jan.  1921.  pp.  19-21,  5  figs. 
Survey  of  patented  devices. 

BuBHAU  OP  Locomotive  Inspection.  Report  of  the  Bureau  of  Locomotive  Inspec- 
tion. Ry.  Mech.  Engr.,  vol.  95,  no.  1,  Jan.  1921.  pp.  18-20,  4  figs.  Application 
of  water  columns  and  other  devices  advocated;  accidents  increase  in  fiscal 
year  1920. 

Report  of  Chief  Inspector  of  Boilers,  A.  G.  Pack.  Ry.  Jl..  vol.  27,  no.  1, 
Jan.  1921,  pp.  17-25,  7  figs.  Statistics  of  defects  on  parts  and  appurtenances 
of  locomotive  and  tender,  including  boiler,  together  with  casualties  resulting 
from  failures. 

Com  PRESS  ED- Air.  Study  of  the  Triple-Expansion  Compreesed-Air  Locomotive 
and  the  Utilization  of  Exhaust  Steam  in  the  Compression  of  Air  at  High 
Pressure  (Etude  sur  les  locomotives  à  air  comprimé  à  triple  expansion  et 
l'utilisation  de  la  vapeur  d'échappement  à  la  production  de  l'air  à  haute  pres- 
sion), M.  P.-E.  Leroux.  Bulletin  et  Comptes  rendus  mensuels  de  la  Société 
de  l'Industrie  minérale,  vol.  19.  no.  6,  Nov.-Dec.  1920,  pp.  249-305,  60  figs. 
Technical  and  economical  study. 

Ctunders.  Tests  of  Cast  Iron  for  Locomotive-Cylinder  Parts.  Am.  Mach., 
vol.  53.  no.  27,  Dec.  30.  1920,  pp.  1221-1222.  Mechanical  test  at  Bureau 
of  Standards. 

Electric.     See  Electric  Locomotives. 

Ihtirnai^Coubustion.  Internal  Combustion  Locomotives  and  Rail  Cars  of 
McEwan  and  Pratt,  Ltd.,  George  Frederick  Zimmer.  Eng.  &  Indus.  Manage- 
ment, vol.  4,  no.  27,  Dec.  30.  1920,  pp.  849-851,  2  figs.  Locomotives  used  on 
rail  tracks  in  factories,  works,  plantations,  quarries,  mines  and  also  for  light 
transitory  purposes  for  erection  of  contract  work.  Special  attention  is  given 
to  reversing  machanism. 

Lubrication.  Lubrication  of  Locomotives  (Lubricacion  de  locomotoras) ,  J  W.  D. 
Ayre.  Ingenieria  internacional.  vol.  5,  no.  1,  Jan.  1921,  pp.  18-23,  25  figa. 
Details  for  economical  lubrication. 

Manufacture.  Production  Methods  in  Railway  Locomotive  Planta.  Machy. 
(Lond.).  vol.  17.  no.  432,  Jan..  6.  1921.  pp.  405-410.  11  figs.  Practice  of 
Sir  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  Scotswood.  Newcastle-on- 
Tyne. 

Mine.  Changes  in  Electric  Locomotives  to  Meet  Demands  for  Heavier  Duty.  Graham 
Bright.  Coal  Age.  vol.  19.  no.  2,  Jan.  13,  1921,  pp.  51-56,  11  figs.  Frames 
of  bar  steel  resist  damage  and  assist  ventilation  of  motors.  Leaf  spring  has 
advantage  over  helical.  Thrust  resisted  by  removable  lid  of  boxing.  Detach- 
able rims  and  split  gears  are  of  questionable  merit.  Tandem  locomotives 
and  fan  ventilation  meet  demand  for  more  power. 

Oil-Burning.  Oil  Burning  Tests  in  the  Locomotives  of  the  Paris-Lyons-Mediter- 
ranee  (Essais  de  chauff"age  au  mazout  effectués  par  la  compagnie  P.  L.  M.), 
M.  Pouillon.  Re^'ue  générale  des  chemins  de  fer,  vol.  39,  no.  1.  July  1920. 
pp.  3-7.  Burner  used  was  of  nappe  type  with  pulverization  by  means  of 
Bteam.     Tests  proved  satisfactory  in  all  respects. 

Rbconst ruction.  Increasing  the  Capacity  of  Old  Locomotives.  C.  B.  Smith.  Mech. 
Eng.,  vol.  43,  no.  1,  Jan.  1921.  pp.  12  and  16.  Problems  of  adapting  oil-type 
locomotives  to  suburban  and  local  ser\'ice  are  discussed  and  items  which  are 
to  be  considered  in  any  program  for  increasing  locomotive  capacity  are  listed. 
Examples  of  satisfactory  reconstruction  are  cited. 

Sp»bd  Capacity.  The  Speed  Capacity  of  Locomotives,  Cecil  J.  Allen.  Ry.  Engr., 
vol.  41,  no.  491,  Dec.  1920.  pp.  489-491.  Discussed  more  particularly  in 
relation  to  diameter  of  driving  wheels  and  coupling  of  axles. 

LUBRICATING    OILS 

Specifications.  Lubricating  Oils.  Air  Service  Information  Circular,  vol.  2,  no.  118, 
Oct.  20,  1920,  7  pp..  3  figs.     Specifications  and  method  for  testing. 

Tbbting.  Methods  of  Examination  of  Lubricating  Oils.  G.  F.  Robertshaw.  Jl. 
Instn.  Petroleum  Technologists,  vol.  6,  no.  24,  Oct.  1920.  pp.  324-364.  and 
(discussion),  pp.  364-378,  1  fig.  Methods  of  testing.  Bibliography  of  lubricat- 
ing oils. 

LUBRICATION 

Dbtblopments.  Advances  in  the  Practice  of  Lubrication.  Henry  M.  Wells  and 
James  E.  Southcombe.  Can.  Chem.  &  Metallurgj-,  vol.  5.  no.  1,  Jan.  1921, 
pp.  10-13.  Experimental  work  connected  with  introduction  of  fatty  acids 
in  place  of  fatty  oils.     Results  of  trials  on  all  types  of  machinery. 

Oil-Circulation  Systems.  Preventing  Emulsification  in  Oil-Circulating  Systems, 
R.  E.  Langston.  Power,  vol.  52,  no.  19,  Nov.  9,  1920,  pp.  470-471.  2  figs. 
Kind  of  oil  to  use  in  circulation  systems  to  avoid  forming  emulsion. 

Pbobleus  of.  Some  Problems  of  Lubrication.  W.  B.  Hardy.  Nature  (Lond.), 
vol.  106.  no.  2670.  Dec.  30.  1920,  pp.  569-572.  Experiments  to  study  relation 
of  lubricating  power  to  chemical  constitution. 

RaexARCH.  British  Lubrication-Research  Report.  Commerce  Reports,  no.  9, 
Jan.  12.  1921.  pp.  211-213.  Final  report  of  British  Department  of  Scientific 
and  Industrial  Research.     (Abstract.) 

Lubricants  and  Lubrication.     Engr..  vol.  130.  no.  3390.  Dec.  17.   1920. 

E.  605.     Report  of  Lubricant  and  Lubrication  Inquiry  Committee  appointed 
y  Advisory  Council  of  Department  of  Scientific  and  Industrial   Research. 
Lubrication.  TimesEng.Supp., no.554,  Dec.  1920,p.3Sl.    Report  of  Lubri- 
cants and  Lubrication  Inquiry  Committee  set  up  by  Department  of  Scientific 
and  Industrial  Research. 
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MACHINE  SHOPS 

Layout.  AccessibUity,  Convenience  and  Cleanliness  Make  This  Machine  Shop 
Efficient,  Dever  C.  Ashmead.  Coal  Age.  vol.  18,  no.  26,  Dec.  23,  1920,  pp. 
1269-1271,  4  figa.     Layout  of  machine  shop  near  Hazleton,  Pa. 

MACHINE   TOOLS 

Automatic.  The  Galco  Automatic  Machines  (Lea  machines  automatiques  "Galco"), 
M.  Rousquet.  Vie  technique  &  industrielle,  vol.  2,  no.  13,  Oct  1920,  pp.  38-44, 
15  figs.     Swedish  machine  for  cold  drawing  of  rivets,  bolts,  etc. 

Axle  Machining  Equipment.  Axle  Machining  Equipment.  Engr.,  vol.  103, 
no.  3386,  Nov.  19,  1920,  pp.  SOS  and  512.  6  figs.  Axle  facing  and  centering 
machine  and  axle  turning  lathe  exhibited  at  machine  tool  exhibition  at 
Olympia. 

Belt  Drive.  Group  vs.  Individual  Drive  for  Machine  Tools,  R.  F.  Jones.  Belting, 
vol.  18.  no.  1,  Jan.  1921,  pp.  59-62,  2  figs.  Group  offers  practically  all  advant- 
ages of  individual  and  in  addition  first  cost  is  much  lower  maintenance  charges- 
less  and  depreciation  slower. 

Developments.  The  Shipbuilding,  Engineering  and  Electrical  Exhibition,  Kelvin 
Hall.  Glasgow,  Machy.  (Lond.),  vol.  17,  no.  428.  Dec.  9,  1920,  pp.  282-285, 
8  figs.     Developments  in  machine-tool  field. 

Power  Consumed.  Influence  of  Shape  of  Chips  on  the  Power  Consumption  of 
Machine  Tools  (Einfluss  der  Spanform  auf  den  Kraf tverbrauch  von  Werkzeug- 
maschinen),  Th.  Damm.  Werkstattstechnik,  vol.  14,  no.  19,  Oct.  1,  1920, 
pp.  507-508,  1  fig.  Results  of  tests  carried  out  on  a  planing  machine,  shown 
in  table  and  chart. 

MALLEABLE   IRON 

Manufacture.  American  Malleable  Cast  Iron — II.  Iron  Trade  Rev.,  vol.  68, 
no.  3,  Jan.  20,  1921.  pp.  213-218,  2  figs.  Developments  of  malleable  industry 
in  U.  S. 

See  also  Castings,  Malleable. 

MANGANESE  STEEL 

Machining.  Manganese  Steel  and  Methods  of  Machining  It,  S.  A.  Hand.  Am. 
Mach.,  vol.  54,  no.  2,  Jan.  13,  1921,  pp.  43-45,  3  figs.  Grinding  is  only  method 
of  machining. 

MARINE  BOILERS 

Electric  Welding.  A  Revolution  in  Marine  Boiler  Construction,  Francis  Butt- 
Gow.  Boiler  Maker,  vol.  21,  no.  1,  Jan.  1921,  pp.  1-4,  9  figs.  Electric  welding 
of  Scotch  marine  boilers  and  works  of  R.   &  W.  Hawthorn-Leslie   &  Co., 

England. 

Manufacture.  Willamette's  War  Work,  Fred  H.  Colvin.  Am.  Mach.,  vol.  54, 
no.  3,  Jan.  20,  1921,  pp.  105-107,  6  figs.  Production  manufacture  of  marine- 
boilers. 

METALS 

Fatigue.  The  Relation  of  Recoverance  to  the  Fatigue  of  Metals,  Robert  G.  Guthrie. 
Jl.  Soc.  Automotive  Engrs.,  vol.  8,  no-  1.  Jan.  1921,  pp.  65-68.  2  figs.  Descrip- 
tion of  modulimeter.  an  apparatus  for  measuring  recoverance.  Recoverance- 
is  capacity  of  material  to  return  immediately  energy  that  has  been  imparted 
to  it  by  any  external  force. 

Colloidal  State.  Colloidal  State  in  Metals  and  Alloys.  Jerome  -Uexander.  Min. 
&  Metallurgy,  no.  166,  Oct.  1920,  p.  22.     Physical  theory  of  colloidal  state. 

METEOROLOGY 

Atmospheric  Pressure-Temperature  Relations.  The  Relationship  Between. 
Pressure  and  Temperature  at  the  Same  Level  in  the  Free  Atmosphere.  E.  H. 
Chapman.  Proc.  Royal  Soc.  vol.  98.  series  A,  no.  A691,  Dec.  3,  1920,  pp. 
235-248,  1  fig.  Correlation  coefficients  between  pressure  and  temperature  at. 
same  level  in  free  atmosphere. 

METRIC  SYSTEM 

Adoption  in  II.  S.  A  New  Metric  System  Bill.  Iron  Age  vol.  106,  no.  26.  Dec.  23, 
1920,  pp.  1677,  Principal  features  of  bill  introduced  into  Senate  on  Dec.  21, 
1920,  to  establish  Metric  System  in  United  States. 

The  Metric  System  Bill  Introduced  in  the  Senate.  Am.  Mach.,  vol.  53, 
no.  27,  Dec.  30,  1920,  pp.  1248-1249.  Text  of  bill  providing  for  compulsory 
use  of  Metric  System  in  United  States  recently  introduced  in  Senate. 

MILLING 

Continuous.  Continuous  Milling  of  Pump  Bodies.  -Am.  Mach.,  vol.  54,  no.  3, 
Jan.  20.  1921.  pp.  108-109,  5  figs  Table  revolves  to  feed  work,  and  castings^ 
are  replaced  while  machine  is  cutting. 

MILLING   MACHINES 

Cotter  Selections.  Proposals  for  New  Factory  Instruction  Sheets  (EntwOrfe 
neuer  Betriebsblatter),  Betrieb,  vol.  3,  no.  4,  Nov  25,  1920.  pp.  31-32  proposal' 
of  the  Committee  for  Economic  Production  (AWF)  for  a  new  instruction  sheet 
containing  directions  for  the  selection  and  manipulation  of  milling  cutters. 

Horizontal.  Horizontal  Milling  Machine  Eng.,  vol.  110.  no.  2869.  Dec.  24,  1920, 
pp.  834-836  8  figs.  Single  pulley  type  machine  constructed  by  Alfred  Herbert. 
Coventry.  England.  Pulley  is  mounted  on  ball  bearings,  which  are  fitted  to. 
fixed  sleeve  attached  to  body  of  machine. 
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LoooHitTiVB-KiiAun.  Milling  Mnrliinn  (or  Ixiranintlvo  Frnmm,  lUrtwii  Oraiutxin. 
Kng  I'ruicri'aa,  vul  I,  no  IÏ,  Don  1030,  pp.  :|IIA-.'IIMI.  'I'lirnixoolumn  mlllinc 
nnirliii)i<  fur  iiillltuK  (riiiiit*ii  linvlng  11  liiotitri  tn  luligth,  ummI  nt  looontotivo 
wtirkn  il)  Merlin. 

MINK   IIAULAQE 

CoLumir  ri.ANT.     KliM'trio  lli>iiliiu«  nnil  Vxntilnlinit  Tlnnt  nt  llic  Kiminitlnn  Cnllipry. 

l''.nu  ,  vol.  110.  no.  2.S(IN.  Dit  17.  MIL'O.  pp.  KOI-HIKl  rUHl  KIW.  1(1  liuii.  VlirillUll 
i'liTlrir  hiiullltfi'H  oiiinpriiti'  twii  liiru'-  tiiitin-tiii(l-liiil  htiiilitut'n  of  (UN)  lip.  imil 
4A()  hi).,  ri'HpiM^tivrly.  iiiiil  tlirro  iMiitli'Mi  hiiiilniti-n,  two  of  whirl)  nru  of  ItH)  h|). 
>nil  thiril  of  M>  hp. 

MlNKUAIJj 

UiNiTODA.  Noii-Mctnllio  Minprnl  Drpnuilnof  Manitobn,  D.  C.  McArthur.  Monthly 
Hul.  Ciiii.  IiiHt.  Min.  &  MrtnlltirKy.  no.  lOA.  .Inn.  1021,  pp.  4S-fi3.  Comont, 
Kypmim,  builtling  utono  liino  «tono  nnd  brick  plnrinl. 

MOMKNT   OF   INEUTIA 

UNSTMMF.T)ti(-Ai.  SKri'ioNH.  ( 'iilculutiiiK  thp  .StmiKt I)  of  l^niivnimotrical  Soctions, 
(i.  S.  Cliih.H  mill  K.  (!  Kilhy.  Mnohy.  (N.  Y.),  vol.  27.  no.  4.  Deo.  1920, 
pp.  ^M.'i-^M.S.  Mi'thodM  of  ili>tt<rniinii)R  moment  of  inrrtin,  together  with 
forniuluA  for  obtnining  noctiun  niodutua  and  rndius  of  g^-rution. 

MOTOR   BOATS 

EnoiNKa.  Commcrcinl  Motor  Bonts  nnd  the  nipacl  Engine.  O.  D.  Cnviaon.  Jl. 
Soc.  Automotive  Engra.,  vol.  S.  no.  1,  Jan.  1921.  pp.  4II-50.  7  fi^.  Chart 
showing  coinptirntivc  operating  costs  of  DiC3el.  hot-bulb  and  gofl  ongiDea. 

MOTOR  PLOWS 

Wh««i,  Dksiqn.  Plowing  by  Maehinery  (Lo  probli^mo  de  l'adhérence),  F.  Miré». 
Vie  technique  &  industrielle,  vol.  2,  no.  15.  Doc.  1920.  pp.  207-211.  21  6g8. 
Types  of  wheelB  required  to  develop  sufficient  adherence  between  wheels  and 
soil.     (To  bo  continued.) 

MOTOR-TUUCK  TRANSPORT.\TION 

Gbbuant.  Development  of  Public  Motor  Transport  in  Germany,  Benno  R.  Dierfeld. 
Automotive  Indu.strieB.  vol.  43.  no.  26,  Dec.  23,  1920,  pp  1251-1254,  3  figs. 
Vehicles  are  operated  in  larRe  fleets  by  trained  staffs,  service  being  controlled 
by  motor  transportation  companies  owned  by  local  governments.  Post  Office 
Department  operates  passenger  vehicles. 

MOTOR  TRUCKS 

AxLls.  A  New  Dual  Reduction  Truck  .\xle.  P.  M.  Heldt.  Automotive  Industries,  vol.  44, 
no  1,  Jan.  0,  1921.  pp.  10-13,  6  figs.  Dual  reduction  axle  with  drop-forged 
housing  of  double  banjo  tj-pe. 

Bodt-Desion.  Engineering  Features  of  New  British  Trucks  at  Olympia,  M.  W. 
Bourdon.  Automotive  Industries,  vol  43.  no.  25.  Dec.  16.  1920  pp.  1207- 
1212.  20  figs  Careful  attention  to  details  heretofore  neglected  and  many 
refinements  in  design  feature  new  models.  Bristol  3  to  4-ton  has  electric 
lights,  new  transmission  and  16  in.  singl^plate  clutch.  Halley  uses  6-cylinder 
engine,  shaft  brake  at  rear  of  worm  and  novel  steering  connections.  Austin 
has  only  unit  powerplant.  Single  plate  clutch,  propeller  shaft  brakes,  over- 
head worms,  plain  bearing  rear  axles  and  steel  wheels,  generally  used. 

Design.  The  Trend  of  Motor  Truck  Design  for  1921,  Victor  W.  Page.  Sci.  Am., 
vol.  124.  no  2.  Jan.  S.  1921.  pp.  30-31  and  38-40,  12  figs.  Brief  survey  of 
features  displayed  by  682  American  models. 

Gbrman-Boilt.  Motor  Lorries.  Rudolf  Urtel.  Eng.  Progress,  vol.  1,  no.  12,  Dec. 
1920.  pp  360-363.  5  figs.  Survey  of  recent  developments  in  Germany  and 
record  of  standardization  work. 

Quantity  Proddction.  Fixtures  for  Quantity  Production  of  Truck  Parts— I.  Metal 
Trades,  vol.  11.  no.  12.  Dec.  1920,  pp.  489-493.  S  figs.  Fixtures  used  by  Fageol 
Motors  Co.     (To  be  continued.) 

SpBcmcATiONS.  Complete  Mechanical  Specifications  of  all  Makes  of  1921  Gasoline 
Motor  Trucks-Commercial  Vehicle,  vol.  23.  no.  11.  Jan.  1,  1921.  pp.  356-378. 
Details  of  627  gasoline.  22  electric  and  one  steam  motor  truck  chasis  as  produced 
by    227    American   truck    manufacturers. 

Whiils.     Machining  Motor  Truck  Wheels.     Machy.  (N.  Y.),  vol.  27,  no.  4,  Dec. 

1920.  pp    349-355,   15  figs.     Also  Machv.   (Lond).  vol.   17,  no.  432.  Jan.  6, 

1921,  pp.  411-417.   15  figs.     Practice  of  Clark  Equipment  C3o.,  Buchanan, 
Mich.,  in  production  of  steel  truck  wheels. 


V»rcM. 
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NAVIGATION 

Htdbophonk.  v.  S.  Navy  MV  Type  of  Hydrophone  as  an  Aid  and  Safeguard 
to  Navigation.  H.  C.  Hayes.  Proc.  Am.  Philosophical  Soc,  vol.  59,  no.  5, 
1920.  pp  371-401.  12  figs.  Uses  of  apparatus  developed  during  war  for  deter- 
mining direction  of  submerged  submarine. 

NICKEL 

Pbopsbties.  Physical  Properties  of  Nickel,  Paul  D.  Merica.  Chem.  &  Metallurgical 
Eng..  vol.  24.  no.  2.  Jan  12,  1921.  pp  73-76,  5  figs.  Compilation  of  literature 
references  and  original  and  unpublished  work  on  various  physical,  mechanical, 
thermal,  electrical  and  optical  properties  of  pure  nickel. 


NICKKI^'llUOMIL'M   HTKKL 

Applieatloiui  of  Alloy  HtnrU  in  Autoriioiivn  liMluiitrirs 

inotivo  Martufnrturer,  vol.  42,  r»'^    "    ' '■  -     "*' 

rhroiiilijfii  Dti.t'lii  and  thttir  mlvRii' 
and  other  gears  oer'iplanv  and  •.' 
pnrtji. 


II   J.  PreiKh. 
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OIL  ENOI.NES 

Marine.  Modern  Marine  Oil  Knginm.  Hhipbuilding  &  Shipping  Her..  Kp«cial 
Number,  Jan.  5,  1921,  pp.  .'iH-lW)  5  fign.  Hurvey  of  different  type*  of  int^rnal- 
coinbuHtion  engine  uvuilublo  for  propulsion  of  merchant  shipfi. 

SoUD-lNjF.rnoN.  The  Solid-Injection  (>i\  Engine,  Edgar  J.  Kate».  Power,  vol.  62, 
no.  26,  Dec.  28  192U.  pp.  1U08-1010,  3  figa.  Fuel  consumption  text  on  200-bp. 
solid  injection  oil  engine. 

OIL  FUEL 

Coal  and  Gas  vs.  Fuel  Oil  Power  Plant  Eng.,  vol.  25.  no  1,  Jan.  I,  1921,  pp.  81-86, 
0  figs.  Chart  for  determining  relative  costs  of  oil,  gas  and  coal  for  eQual 
economy. 

Specifications.  Specifications  for  Oil  Fuel  (Au  sujet  des  conditions  de  recette  de» 
combustibles  liquides),  Pierre  Appell.  Chaleur  &  Industrie,  oo.  8,  .Nov. -Dec. 
1020.  pp.  490-495.  Spécifications  of  French  and  British  navies  and  of  U.  S. 
Bureau  of  Mines. 

CaiES.  Uses  of  Oil  Fuel  (Les  emplois  de  maiout),  Norbert  Lallie.  Vie  techniqu» 
et  industrielle,  vol.  2,  nos.  13.  14  and  15.  Oct.,  Nov.  and  Dec  1920.  pp.  25-32, 
121-125  and  217-223,  42  figs.  Oct.:  Industrial  uses,  and  methods  of  combu»- 
tion;  Nov.  and  Dec:  Types  of  burners. 

OILS 

Slushing.  Slushing  Oils,  Percy  H.  Walker  and  Lawrence  L.  Steele.  Technologic 
Papers,  Bur  of  Standards,  no.  170,  Oct.  14,  1920,  23  pp.  Desired  properties 
of  slushing  oils.  Laboratory  tests  on  slushing  compounds.  Propoecs  specifica- 
tions for  slushing  greases  suitable  for  protection  of  exposed  bright  metal. 

oxy-acï;tylene  cutting 

Steel  Plate.  Cutting  Steel  Plate  with  a  Torch.  Gas  Age,  vol.  47,  no.  1.  Jan.  10. 
1921,  pp.  9-10.  2  figs.  Machines  for  operating  oxy-acetylene-cutting  torch 
adopted  to  irregular  surfaces  and  with  automatic  feed. 

OXY-ACETYLENE    WELDING 

Efficiency  of.  Efficiency  of  Oiy-.\cetylene  Welding  Benjamin  Heyman.  Welding 
Engr..  vol.  5,  no  12,  Dec.  1920.  pp.  29-32.  2  figs.  ResulU  of  tests.  Welding 
efficiency  was  calculated  as  ratio  of  ultimate  strength  of  welded  material  in 
pounds  per  square  inch  and  ultimate  strength  of  unwelded  material  in  pounds 
per  square  inch.     Efficiencies  thus  compute  varied  from  77.2  to  90.5  per  cent. 


PAVEMENTS,  ASPHALT 

Light-Tra.ffic  Streets.  Experience  with  Surface-Treated  Gravel,  Light-Traffic 
Streets  in  Richmond,  Ind.  Mun.  and  County  Eng.,  vol.  59  no.  6.  Deo  1920, 
pp.  202-203,  1  fig  Preparation  of  gravel  surface.  Paper  read  before  American 
Society  for  Municipal  Improvements. 

RtlBBER.  Rubber  as  Paving  Material,  Francis  Wood.  Rubber  Age,  no.  10,  Dec.  1920, 
pp.  456-457.     Possibilities  of  rubber  as  road  pavement. 

Illinois  Highway.  Asphaltic  Pavement  Construction  on  an  Illinois  Highway 
and  the  Chicago  Boulevard  Link.  John  B.  Hittell.  Mun.  and  Coimty  Eng., 
vol.  59.  no.  6,  Dec.  1920,  pp.  203-208.  1  fig.  Description  of  two  asphaltio 
types  of  construction,  one  with  unusually  rich  mix  in  cement  foundation  and 
other  with  "stiff"  top  mixture. 

Tests.  Beam  and  Slab  Tests  on  Pavements  with  Asphaltic  Base,  Prévost  Hubbard. 
Can.  Engr.,  vol.  40,  no.  1,  Jan.  6,  1921,  pp.  113-115  2  figs.  Results  of  impact 
tests  on  slabs.     Paper  read  before  Engrs.  Club  of  Phila. 

PAVEMENTS,   BITUMINOUS 

Macadam  Base.  Present  Status  of  Macadam  Base  for  Bituminous  Pavements, 
Julius  Adler.  Good  Roads,  vol.  20,  no.  19.  Nov.  10,  1920,  pp.  225-228  and 
232.  Comparative  value  of  macadam  and  bituminous  concrete  as  foundations 
under  asphalt  pavements.  Paper  read  before  American  Society  for  Municipal 
Improvements. 

PAVEMENTS,  CONCRETE 

Steel  Reinforcement.  Use  of  Steel  Reinforcement  for  (Concrete  Pavements,  H. 
Eltinge  Breed.  Eng.  News-Rec,  vol.  85,  no.  26,  Dec.  23,  1920,  pp.  1231-1234. 
Design  of  two-layer  reinforcement  and  specification  of  hea\-y  metaL 

PEAT 

Briquets.  Manufacture  of  Peat  Briquet  in  Sweden  (MojUghet  for  torvbrikettfa^ 
brikation  i  Sverige).  Alf.  Larson.  Teknisk  Tidskrift  (Veckoupplagan) .  vol  50, 
no.  42,  Oct.  16.  1920,  pp.  461^71,  12  figs.  Made  from  deposits  contaimng 
50  per  cent  water. 
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PETROLEUM 

Products  of,  Tranhporting.  Hazards  of  Handling  and  Transporting  Volatile 
Petroleum  Products,  C.  P.  Bowie.  Reports  of  investiRatione,  Bur.  of  Mines, 
Dept.  of  Interior,  serial  no.  2195.  Dec.  1920  2  pp.  Experiments  showed  that 
highly  explosive  mixtures  of  hydrocarbon  vapors  and  air  are  produced  when 
mixture  contains  1.4  to  6  per  cent  hydrocarbon  vapor  and  dangerous  flashes 
may  be  produced  with  mixtures  containing  less  or  more  than  these  proportions. 


H.  H.  Hill.     Ji.  Soc.  Auto- 
Common  types  of  refining 


Repining.  Petroleum  Refining  Process  and  Problems, 
motive  Engrs.,  vol.  8,  no.  1,  Jan.  1921,  pp.  51-53. 
plants. 

SuLPHCR  IN.  Sulphur  in  Petroleum  Oils,  C.  E.  Waters.  Technologic  Papers  Bur. 
of  Standards,  no.  177.  Oct.  20,  1920,  26  pp.,  1  fig.  Theories  concerning 
origin  of  sulphur  and  sulphur  compounds  which  are  found  in  crude  petroleum. 
Tests  for  detection  of  sulphur  are  described  and  copper  test  is  shown  to  be 
of  great  delicacy, 

PIG-IRON 

Synthetic.  Furnace  Earns  Cost  in  Two  Months,  Herschell  L.  Hatt.  Foundry, 
vol.  49,  no.  1,  Jan.  1 ,  1921,  pp.  30-32,  1  fig.  Experience  with  home-made  electric 
furnace  operated  for  producing  synthetic  pig  iron  from  steel  scrap. 

PILES 

Wood  vs.  Concrete.  Wood  and  Concrete  Piling.  An  Informal  Discussion,  Charles 
R.  Gow,  James  W.  Rollins,  Frank  W.  Hodgdon,  Henry  F.  Bryant,  Wright 
Taussig,  John  T.  Scully,  Frederick  A.  Waldron  and  Harry  E.  Sawtell. ,  Jl. 
Boston  Soc.  Civil  Engrs.,  vol.  7,  no.  10.  Dec.  1920.  pp.  273-299,  1  fig.  Records 
of  pile  penetration,  loading  and  best  data. 

PIPE,    CAST   IRON 

Founding.  Cast  Iron  Pipe  Founding  at  Fort  William  Plant,  P.  R.  Hurley.  Can. 
Foundryman,  vol.  12,  no.  1,  Jan.  1921,  pp.  17-19,  4  figs.  Method  and  equip- 
ment of  manufacturing  cast-iron  water  and  gas  pipe. 

How  Soil  Pipe  Castings  Are  Made,  Pat  Dwyer,  Foundry,  vol.  49,  no.  2, 
Jan.  15,  1921,  pp.  43-47,  and  50,  7  figs.  Standardized  manufacturing  practice 
at  plant  of  Somerville  Iron  Works,  Somerville,  N.J. 

PIPE,   CONCRETE 

Design.  A  New  Reinforced  Concrete  Pipe,  George  C.  Barthram.  New  England 
Water  Works  Assn.,  vol.  34,  no.  4,  Dec.  1920.  pp.  312-314,  1  fig.  Suggested 
design. 

PIPE  LINES 

Calculation.  The  Scientific  Calculation  of  Pipe  Lines  (Une  méthode  scientifique 
pour  le  calcul  des  pipe-lines),  Vie  technique  &  industrielle,  vol.  2,  no.  15, 
Dec.  1920,  pp.  229-233,  4  figs.  Equations  reduced  from  theory  of  flow  of  fluids 
on   solids. 

Valves.  Effect  of  Small  Gate  or  Valve  in  Larger  Pipe  Line,  T.  E.  Lally.  New 
England  Water  Works  Assn.,  vol.  34,  no.  4,  Dec.  1920.  pp.  302-311,  4  figs. 
Tests  to  determine  loss  of  pressure. 

PISTONS 

Aluminum- Allots.  Aluminum  Alloy  Pistons,  Ernest  V.  Pannell.  Metal  Industry 
(N.  Y.),  vol.  19,  no.  1,  Jan.  1921.  pp.  15-17,  S  figs.  Advantages  of  aluminum, 
alloys  in  use,  their  treatment  and  design,  and  manufacture  of  pistons  for 
gasoline   motors. 

PLANERS 

Electrically-  Driven.  Electrically-Driven  Planing  Machine.  Engr.,  vol.  130, 
no.  3390,  Dec.  17,  1920,  p.  619.  Machine  has  stroke  of  30  ft.  and  can 
accomodate  work  up  to  12  ft.  in  width  and  S  ft.  in  height.  Including  electrical 
equipment  machine  weight  about  100  tons.     Driving  motor  is  of  70  b.hp. 

Practice  in  Machine-Tool  Plants.  Production  Planing  in  Machine  Tool  Plants, 
Edward  K.  Hammond.  Machy.  (N.  Y.).  vol.  27.  no.  5,  Jan.  1921,  pp.  409-419, 
15  figs.     Planer  practice  in  number  of  plants  building  milling  machines. 

PLATES 

Stresses  in.  The  Bending  Stress  of  Plates  Under  Concentrated  Loads  (Die  Biegungs- 
beanspruchung  von  Platten  durch  Einzelkrafte).  A.  Nadai.  Schweizerische 
Bauzeitung.  vol.  76,  no.  23.  Dec.  4,  1920,  pp.  257-260.  Stress  is  determined 
by  author  in  and  near  the  pressure  surface  of  a  thick  circular  plate  bent  by  a 
single  force. 

POWER   GENERATION 

Development  in  1920.  Review  of  the  Year.  Power,  vol.  53,  no.  1,  Jan.  4,  1921. 
pp.  2-21.  Tendencies  in  design  and  practice  in  power  plant  field,  and  economic 
problems  that  must  be  met.  Adoption  and  promulgation  of  A.S.M.E.  boiler 
code.  Studies  of  steam  engine,  uniflow  engine  and  high-speed  tiu-bo-blowers. 
Progress  in  accident  prevention. 

POWER   PLANTS 

Development.  Engineering  Developments  of  1920-21.  Elec.  World,  vol.  77, 
no.  1,  Jan.  1,  1921,  pp.  17-38.  35  figs.  Important  developments  are  classified 
under  (1)  generation  and  protection:  (2)  transmission  and  distribution;  (3) 
science  and  research,  and  (4)  lighting  and  industrial.  Recent  tendencies  and 
practices  as  revealed  by  prominent  installations  carried  out  in  1920  are  studied 
for  each  one  of  these  divisions. 

POWER  STATIONS 

Design.  Unit  Idea  in  Power  Station  Design,  Louis  R.  Lee.  Elec.  Ry.  Jl.,  vol.  57, 
no.  2.  Jan.  8,  1921,  pp.  73-76,  1  fig.  Application  of  unit  principle  to  generating 
plants  as  a  whole. 


POWER   TEST   CODES 

Reciprocating  Steam  Engines.     See  Steam  Engines,  A.S.M.E.  Test  Code. 

POWER  TRANSMISSION 

Pneumatic.  Essential  Properties  of  Pneumatic  Transmission  in  a  Closed  Cycle 
(Propriétés  essentielles  de  transmission  pneumatiques  en  cycle  fermé),  Jacques 
de  Lassus.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  171, 
no.  21,  Nov.  22,  1920,  pp.  992-995  .  Laws  governing  polytropic  changea  in 
cycle  proposed  in  Comptes  rendus,  Nov.  8,  pp.  899-901. 

Power  Transmission  by  an  Invariable  Mass  of  Gas  in  a  Closed  Space 
(Sur  une  transmission  d'énergie  méchanique  utilisant  une  masse  invariable 
de  gaz  en  circuit  fermé),  Jacques  de  Lassus.  Comptes  rendus  des  Séances  de 
l'Académie  des  Sciences,  vol.  171,  no.  19,  Nov.  8,  1920,  pp.  899-901,  Adiabatic 
compression  in  a  closed  space. 

PRESSES 

20-ToN.  Power  Press  with  Pressure  Range  to  20  Tons.  Iron  Age,  vol.  107,  no.  2, 
Jan.  13,  1921,  p.  140,  1  fig.  Pressure  exerted  upon  work  ranges  from  few 
pounds  to  20  tons  and  is  applied  by  operator  on  foot  pedal. 

PRESSWORK 

Electric  Motor  Plant.  Press  Work  in  an. Electric  Motor  Plant — II.  Machy. 
(N.  Y.).  vol.  27,  no.  4,  Dec.  1920,  pp.  340-344,  11  figs.  Methods  used  m 
Power  Press  Department  of  General  Electric  Co.,  Lynn,  Mass. 

PROFIT   SHARING 

England.  Teaching  Workers  to  Think  "Production,"  Cecil  Chisholm.  Factory, 
vol.  26,  no.  1,  Jan.  1  1921,  pp.  40-42.  Experience  in  English  works  with 
profit-sharing  systems. 

PUBLIC    UTILITIES 

Service  at  Cost.  Service  at  Cost  Agreements.  Aera,  vol.  9,  no.  6,  Jan.  1921, 
pp.  599-607.  Analysis  of  various  ordinances  which  are  now  in  effect  in  American 
cities,  particularly  provisions  by  which  fares  are  made  to  respond  to  expenses. 

PULVERIZED   COAL 

Advantages.     Pulverized  Coal,  Power  Plant  Eng.,  vol.  25,   no.    1.  Jan.   1.  1921, 
pp.  56-60   9  figs.     Graph  showing  comparative  heat  values  for  various  fuels. 
See  also  Steel  Castings,  Annealing. 

PUMPS,   CENTRIFUGAL 

Induction  Motors  for.  Variables  Speed  Induction  Motors  for  Centrifugal  Pumps. 
Eng.  News-Rec.  vol.  85.  no.  24.  Dec.  9,  1920.  pp.  1126-1127,  3  figs.  Com- 
parison of  overall  efficiencies  for  centrifugal  umt,  based  on  tests  on  motor- 
driven  three-stage  pump  run  at  normal  speed  throttled  or  variable  speeds 
unthrottled. 

Turbine.  New  Contributions  to  the  Theory  of  Side  Thrust,  Side-Thrust  Equalizing 
Devices  and  Clearance  Losses  in  Turbine  Pumps  (Neue  Beitrage  zur  Théorie 
des  Achesschubes,  der  Achsschubaus-gleichsvorrichtungen  und  Spaltverluste 
in  Turbinenpumpen) ,  L.  W.  Weil.  Zeit.  fur  das  gesamte  Turbine nwesen, 
vol.  17.  nos.  25,  26,  28.  30and  31  Sept.  10.  20,  Oct.  10.  30  and  Nov.  10.  1920, 
pp.  289-294.  301-307,  331-335,  356-35S  and  369-372,  28  figs.  _  Describes 
theoretically  developed,  practical  and  useful  methods  for  calciuation  of  side- 
thrust  forces  in  turbine  pumps  and  arrangements  for  combating  them. 


R 


RADIO   COMMUNICATION 

Developments.  Wireless  Telegraphy  and  Telephony,  Alan  A.  Campbell  Swinton. 
Engr.,  vol.  130,  no.  3389.  Dec.  10.  1920.  pp.  592-594,  7  figs.  Survey  of  develop- 
ments.    Address  before  Royal  Soc.  of  Arts. 

RAILS 

Failure.  Rail  Failure  Statistics  for  1919,  M.  H.  Wickhorst.  Bui.  Am.  Ry.  Eng. 
Assn.,  vol.  22,  no.  229.  Sept.  1920,  pp.  47-87.  Statistics  of  rail  failure  collected 
for  year  ending  Oct.  21,  1919,  furnished  by  railroads  of  United  States  and 
Canada,  in  response  to  cricular  sent  out  by  American  Railroad  Association. 

Flat-Bottom  vs.  Bull-Head.  The  Case  of  the  Bull-Head  Rail.  Ry.  Gaz.,  vol.  33. 
no.  23,  Dec.  3.  1920,  pp.  736-737.  Comparison  of  relative  advantages  of 
flat-bottom  and  bull-head  rails  for  railway  track  purposes. 

RAILWAY   CONSTRUCTION 

Economics.  Reeders  for  Railroads,  Charles  A.  Morse.  Mech.  Eng.,  vol.  43,  no.  1. 
Jan.  1'921,  pp.  19-20.  Economical  factors  involved  in  construction  of  branch 
lines. 

RAILWAY   ELECTRIFICATION 

Canada.  Electrical  Operation  on  the  Canadian  National.  Ry.  Elec.  Engr..  vol.  12. 
no.  1.  Jan.  1921.  pp.  25-29.  9  figs.  Modification  of  original  plan  as  result 
of  amalgamation  of  Canadian  Northern  with  Government  railways. 

Chicago.  Chicago  Electrification  and  Elevation  C.  M.  &  St.  P.  Ry.  Eng.  News-Rec, 
vol.  85,  no.  26.  Dec.  23.  1920,  pp.  1226-1230,  9  figs.  Third-rail  passenger 
and  trolley  freight  service  on  Evanston  suburban  line.  Concrete  walls  and 
trestle.     Precast  and  poured  bridge  decks. 

European  Developments.  Status  of  Heavy  Traction  Abroad.  Elec.  Ry.  Jl., 
vol.  57,  no.  1.  Jan.  1,  1921.  pp.  31-36.  Survey  of  practice  in  Great  Britain 
colonies  and  Continental  Europe. 
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FnANrn  I'nrtinl  Kli'-rtrilinitioit  of  tlio  Krfiicli  UitilwayH  (Klfrtritinitinii  pnrtielln 
i\r»  ('liriiiiiiH  <l(t  ftT  frnncAiM),  A.  TrrtM.  KliM'Iririitii,  vol  :u\.  no.  l^tt.'V,  l>«^.  1, 
lULKK  pp.  AtkVJM-l.  I'rutfD'iM  in  rnrryliis  uut  prujooU  fur  oliH^tritlciitiuii  of  (  liroo 
of  priiiripiil   Frmirh  riiilwnyn. 

INDIA.  Th»  Klortrirtrattoii  of  Imlintt  nnilwnyn,  Kiixr..  vol.  KM),  noa.  a3fi7-3;iK8.  Nov. 
atWDiM*.  A,  \\yji)  pp  .M(»-&;tl.  ;{ ttun  .  -VH^-'ViI.  -t  Uku.  Comptu-ntivo  |NT(urin«nc4) 
uf  <>li>clrtt<  ni)(l  Mtoniit  liHM>iiio(i\«'n  of  liuliiuiu  N<irthw<*ittiTii  Knilwny. 

Ofkhatino  UrHUi.TH  riinu.     TliP  Kln'trifîmtionof  St4>nm  Unilnmiln    Uy.  Ago.  vol.  70,* 
no.  1.  Jiu).  7.  lUlJl    pp.   lOt-KNl.  N  CiBH      Hrirf  survey  of  oiwrnting  ronulta  on 
Norfolk  A  WiMilcrn  uiid  C.  M.  &  St    V. 

TuNNKUi.  Now  Ctttcnary  C'onntruclion  for  Iho  IIoomic  TunnM.  Uy.  VAcr.  Knçr.. 
vol  12.  MO.  1,  Jrtii.  Ht^l.pp.  17-1*0,  )UiitM  Tuniirl  in -D*  rnilrfl  in  Irncth.  hpin(( 
lonsi^wt  in   I'.  S.     Urnrwiit  of  ovitIkmuI  rquipninnl  uihI«t  Irullir. 

Si.  Clair  Tunni-I  Onrntl  ion  Mot*l  SiM-nfuful,  U  1.  Ilrniiiin.  Uv.  KIcr. 
KuRF  ,  vol.  12.  no.  1,  Jan.  10:^1,  pp.  'JI-1ÎI,  0  IÎoh.  Cntnd  irunk  «Iretriral 
ini«tiillutioii.  Tunnrl  is  singlo-track  tube  0032  ft.  in  lengtli  with  appronchufl 
totiillioK  r><lCM  fl. 

Sweden.  Tlio  Klrctrilirntion  of  tlip  SwcdiMi  Stiito  Rnilrondtt  (Did  KIoktrimorunK 
dcr  nrl)W4Hli8rlion  Stiiutf»l»iiluK'n).  Axel  V.  Knntroni,  Kniil  Aim  ami  C'(»rl  A. 
Uowtuulrr.  KlrktrotiM'hnischc  Zrit.,  vol.  41,  no-*  15  iind  -US.  Nov.  II  and 
18,  1»20,  pp.  Slt:t-S'.M»  and  ltl3-'.Hft.  Kxnrrt  tr»tiniony  of  a  rommijwïon 
apiMiintrtt  by  tlir  Koytd  Swodiah  Stale  Railroad  Adminifànition  wcttinn  forth 
rt'lativo  nirritw  of  illrtTtcurrtMit  and  ninRlo-pImno  idtrrnatiniz  riirrrnl.  For 
tht'  «rctioM  Ciotlit'nhnrK-Stockholm  prfffrcnrr  is  nivrn  to  tho  sinulo-phafto 
altrrnatinft  currrnt.  mid  it  is  roeoniniondcd  l  hat  motive  powfr  ho  Rrnerntcd 
in  part  din^'tly  in  power  station  and  in  part  throuKh  conversion  from  three- 
phase  current  at  one  or  a  few  points- 

SwiTiKHLANo.  Kleetrîfipation  of  tho  Sion-I.nuw»nne  Lines  of  the  Swiss  Federal 
Kailway»  (Kleetritieation  de  la  ligne  Sion-Lansanne  des  C.  F.  F.).  Bulletin 
Technique  de  hi  suisse  romande,  vol.  46.  no.  24.  Nov.  27,  1920,  pp.  277-278. 
Details  of  project. 

The  Flectrification  of  the  Swi:»  Railways  (I/Mectrification  des  chemins 
de  fer  UhMiiiuesl.  11.  LanK-  Bulletin  technitjue  de  la  Suisse  romande,  vol.  46, 
no.  25.  Dec.  II.  1920,  pp.  28SV204.  9  (ips.  Sinsle-phase  system  at  10.000-volts 
and  I0>5  periods  per  second  has  been  decided  upon. 

RAILWAY   SIGNALING 

Block  Ststem  .Xbsolute  Block-System  with  Closed  Sections  Worked  by  Means 
of  the  Telephone  on  the  Belgian  State  Railwavs,  L.  Weissenbrucn  and  J. 
Verdeyen.  lîul.  Int.  Ry.  Assn.,  vol.  2,  no.  12.  Dec.  1920.  pp.  S7S-888.  Records 
of  operation. 

RAPID  TRANSIT 

New  York  City.  Functions  of  Rapid  Transit  Lines  in  Cities.  Ilenrv  M.  Brinckerhoff. 
KnK.  Nett-s-Rec-,  vol.  So,  no.  26.  Dec.  23.  1920,  pp.  1235-1239.  1  fig.  Capabil- 
ities of  subways,  elevated  railwaj-s  and  surface  lines  compared  from  statistical 
records  of  New  Y'ork  City. 

REACTORS 

CuRRENT^LiuiTiNO.  Three-Phasc  Current  Limiting  Reactors.  M.  E.  Skinner. 
Elec.  Jl..  vol.  18,  no.  1.  Jan.  1921,  pp.  23-25.  S  figs.     Sphere  of  application. 

REFRIGERATING   PLANTS 

Gas  Power  for.  Gas  Power  for  Refrigerating  Plants.  Geo.  H.  Trout.  Ice  & 
Refrigeration,  vol.  60.  no.  1,  Jan.  1921.  pp.  9-10-  Cost  of  operation.  Advant- 
ages of  gas  power. 

Packing  Plants.  New  .\rmoiir  Plant  at  Kansas  City.  Power,  vol.  52.  no.  25, 
Dee.  21.  1920.  pp.  966-969.  5  figs.  Horizontal  ammonia  compressor  of  500-ton 
capacity  and  generating  units  with  mixed -pressure  turbines  of  extraction  type. 

Safety  REorLATiONS.  Safety  Regulations  for  Refrigerating  Plants.  G.  H.  Crawford. 
Power,  vol.  53.  no.  1,  Jan.  4,  1921.  pp.  2S-30,  7  figs.  Study  of  regulations  of 
various  cities  and  states. 

REFRIGERATION 

Fish.  Fish  Research  Committee.  Interim  Report  on  Its  Investigations.  Cold 
Storage,  vol.  23.  no.  273.  Dec.  16.  1920.  pp.  310-312.  1  fig.  Suggested  model 
low-temperature  brine-freezing  fish  tank. 

Stand.vrd  Ton.  Standard  Ton  of  Refrigeration.  F.  E  Matthews.  Refrig.  World, 
vol.  56.  no.  1.  Jan.  1921.  pp.  16-17.  It  has  been  defined  by  adoption  of  recom- 
mendations of  special  committee  by  Am.  Soc.  Refrigerating  Engrs.  at  288,000 
B.t.u. 

RESEARCH 

Developments  in.  1920;  A  Retrospect.  Chem.  Age  (Lond.).  vol.  4.  no.  81,  Jan.  1, 
1921.  pp    4-6.     Developments  in  research,  industr>'  and  invention. 

Engineering  Foundation.  Engineering  Foundation:  Its  Work  and  Needs, 
Alfred  D.  Flinn.  Min.  &  Sci.  Press,  vol.  122.  no.  3.  Jan.  15.  1921.  pp.  86-87. 
Advisability  of  establishment  by  Engineering  Foundation  of  Engineering 
Research  Institute  and  Laboratory. 

Industrial  .\8sociations.  Industrial  Research  Associations — IV,  Arnold  Frobisher. 
Nature  (Lond.).  vol.  106,  no.  2666.  Dec.  2.  1920.  pp  443-446.  British  Research 
Association  for  woollen  and  worsted  industries. 

Industrial  Research  Associations — V,  S.  G.  S.  Panisset.  Nature  (Lond.)» 
vol.  106.  no.  2667,  Dec.  9,  1920.  pp.  475-476.  British  Portland  Cement 
Research  Association. 

Industrial  Research  Associations — VU.  H.  S.  Rowell.  Nature  (Lond.), 
vol.  106.  no.  2669.  Dec.  23.  1920,  pp.  538-540.  Research  Association  of 
British  motor  and  allied  manufacturers. 


LUMDCH  iNiirnTiir.  Ur^cnrrh  and  Honrdpi.  Ovid  M  flullrr.  K**i  Am  Monthly, 
vol.  .1.  no.  I.  .Un  Hi2l.  pn  .VMb2.  6  Ug/t.  NmmJ  of  mtat>luihin«  labriratoriflft 
to  «tudy  problema  of  luinlM-r  induiitry. 

Machinbiit.  Completi*  lAl>or»tory  for  Rr*»-arrh  in  Marhinwy.  Iron  Tnwl»*  lOnr., 
vol  (IK.  no.  2,  Jan.  13.  Ui2l.  pp  IA2-I.V*,  4  Rk»  Urwarrh  latHiratury  of 
National  I^nip  WorWa  of  (ienrral  Klrelric  Co,  Cleveland  iniitall#^l  lo  tflit 
ami  lo  aludy  further  dovehjpnu-nt  of  machinrfl  uwd  in  manufacturr  of  lampa. 

Papbh.     Progrpiut  of  r.  ,S    Paper  Liiborntory  in  1020      Pai»er,  ■■  .1, 

1921,  pp.    II-I'V      lni|H>rt»nt  work  hnit  iM-eri  done  on  p^  -n, 

paiier  Bubitilutca.  determiimtiun  of  «iiing,  quality  of  fm;  t-.. 

RESERVOIRS 

EvArOKATioN-  Figuring  Kvrii>oration  from  Température  Ut-^orilfi,  ('.  K.  dninrnky. 
Jl.  Klertriniy.  vol  in.  no.  I.  Jan.  I.  1921.  pp  23-26,  .'»  ftgrn  Thw.ry  ii  ntlund 
that  evaporation,  inken  in  itn  yearly  average.  iJi  dirïTlly  proportional  to 
temi>eratnre.  and  empirical  formula  ia  derived  for  calculatins  aolicipftt«d 
evaporation  for  any  given  reservoir  site. 

RIVETS 

Heating  by  ELErTKiciTV.  Heating  RivcUi  by  Electricity,  J.  R.  Bower.  Jl.  Eocn. 
Club  of  Phila  .  vol.  3H-I,  no.  193,  Jan.  1921,  pp.  1-7.  14  fign.  Principle  of 
operation  and  detail»  of  roimt ruction  of  «■leetri'*  rivet  healer.  Compariaon 
of  heating  rivets  by  electricity  with  other  methods  of  hrmting. 

Standard».  Report  of  the  German  Industry  Committee  on  Standard»  (N.  D.  I.) 
(Milteilungen  des  NormenauiwchuBses  der  DeuUirhen  Industrie).  Bctricb. 
vol.  3,  no.  5.  Dec  10,  1920.  pp.  69-81,  14  figr».  Propriftals  of  the  Board  of 
Directors  for  rounil-head  rivets  for  boiler  and  Hteel  comttruetion,  symbola  for 
rivets  and  screws  in  iron  Btructures:  countcn«unk-head  rivets,  etc.  Proposed 
standards  for  concrete  boundary  and  milestonea;  drain-pipe  laterals;  sheets 
metal  rivets;  rules  of  the  Committee  for  Unit»  and  Formular  Values  (AEF). 

ROAD  CONSTRUCTION 

Saskatchewan.  Present  and  Future  Development  of  Road  Work  in  Saskatchewan- 
Can.  Engr.,  vol.  40.  no.  2.  Jan.  13.  1921,  pp.  131-134.  1  Ûg.  System  is  over 
7.160  miles  long. 

Methods  of  Con*struction*.  Modern  Concrete  Road  Construction;  Machinery 
and  Methods,  George  A.  Sherron.  Proc  Engrs.  Soc.  Western  Penns>-lvania, 
vol.  36,  no.  8.  Nov.  1920,  pp.  519-529  and  (discusaion)  pp.  530-538.  Con- 
siderations of  selection  of  equipment. 

Operation.  Practical  Pointers  on  Rolling  Mill  Operation,  W.  S.  Standiford.  Can. 
Maehy..  vol.  24,  no.  26,  Dec.  23.  1920.  pp.  555-558.  2  figs.  CompahsoD  of 
English  and  American  methods  of  rolling. 


SAFETY 

Compressed-Air  Work.  ReWsed  Rules  on  Com  pressed- Air  Work  in  New  York. 
Eng.  News-Rec,  vol.  85,  no.  26.  Dec.  23.  1920.  p.  1225.  Conference  of 
engineers,  contractors,  workmen  and  state  department  adopts  measures  for 
safety  of  men  and  work. 

Indtjstrial.  Securing  Safety  Through  Competition.  Iron  Age.  vol.  106,  no.  26, 
Dec.  23.  1920.  p.  1679,  I  fig.  Plan  of  Dedge.  Mfg.  Co.  consists  in  distributing 
small  cash  prizes  to  workers  and  arousing  competition  in  departments. 

Standards.  Safety  Standards  of  the  Industrial  Board.  Commonwealth  of  Pennsyl- 
vania, Dept.  of  Labor  &  Industr>'.  vol.  1.  no.  4,  9  pp.  RaiUngs.  toe  boards, 
platforms  and  runwaj"s. 

SAXD   BLAST 

Apparatus.  Sa nd-B lasting.  C.  W.  Starker.  Machy.  (N.  Y),  vol.  27,  no.  5,  Jan. 
1921,  pp.  458-462,  1 1  figs.  Tj-pes  of  apparatus,  abrasives,  nozzles,  air  pressures, 
dust  exhausting,  etc. 

SANITATION 

New  Y'ork  City.  Water  Supply  and  Sanitation  in  the  Metropolitan  District  of 
New  Y"ork  and  New  Jersev.  George  A.  Soper,  George  C.  Whipple,  Allen  Hazen, 
J.  T.  Fetherston.  Eng.  News-Rec,  vol.  86.  no.  3.  Jan.  20.  1921.  pp.  104-107. 
Deals  with  water  supply,  sewerage,  refuse  disposal  and  snow  removal.  Dis- 
cussion before  New  York  Section  of  Am.  Soc.  Civil  Engrs. 

SCIENTIFIC   INSTRUMENTS 

Mani:f\cture.  Operations  in  the  Manufacture  of  Scientific  and  Optical  Instur- 
ments— I.  Machy.  (Lond.).  vol.  17.  no.  431.  Dec.  30,  1920,  pp.  389-395.  13  figs. 
Works  of  T.  Cooke  &  Sons.  York.  England. 

SCIENTIFIC   MANAGEMENT 

See  Industrial  Management. 

SCREW   AL\CHIN'ES 

Circular  Forming  Tools.  Design  of  Circular  Forming  Tools  Earl  H.  Smiley 
and  J.  H.  Davis.  Machy.  (N.  Y.).  vol.  27.  no.  4.  Dec.  1920.  pp.  366-369. 
6  figs.     Calculations  for  designing  circular  forming  tools  ha^-ing  top  rake. 

SCREW    THREADS 

Milling  Side-Cutting  of  Hobs.  Side-Cutting  of  Thread-Mining  Hobs,  Earle 
Buckingham.  Mech.  Eng..  vol.  43.  no.  1.  Jan.  1921,  pp.  9-11  and  62.  5  figs. 
Mathematical  study  of  side-cutting  action  of  hob.  Corrections  in  form  of 
thread-milling  hobs  to  produce  threads  sufficiently  correct  as  to  form  for 
all  practical  purposes  are  pointed  out. 
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SCREWS 

Optical  Work.    Cutting  and  Gaging  Screws.    Machy.  (Lond.),  vol.  17,  no.  428,  Dec.  9, 

1920.  pp.  286-288,  4  figs.  Method  used  by  Taylor,  Taylor  &  Hobson.  Leicester. 
England.  Table  of  tolerances  for  screw  gages  for  optical  work.  Report  of 
Committee  of  Department  of  Scientific  and  Industrial  Research  on  Stand- 
ardization of  Elements  of  Pptical  Instruments. 

Standards.  Report  of  the  German  Industry  Committee  on  Standards  (Mitteilungen 
des  Normenauschusses  der  Deutschen  Industrie).  Betrieb,  vol.  3,  nos.  3 
and  4.  Nov.  10  and  25.  1920.  pp.  29^0  and  49-62.  31  figs.  Nov.  10:  Proposals 
of  Board  of  Directors  for  square  washers  for  channels  and  I-beams.  Proposed 
new  standards  for  Whitworth  fine  thread,  metric  fine  thread,  and  sizes  for 
paper  sheets;  Nov.  25:  Proposals  for  Whitworth  pipe  threads;  lock  washer; 
square  washers  for  wooden  joints;  knob  screws  and  nuts.  Proposed  standards 
for  set  screws  and  of  screws  with  slotted  heads,  set  screws;  metric  estra-fine 
thread. 

SEMI-STEEL  CASTINGS 

ExPERiMEKTS.  Remarks  on  Semi-Steel  Castings  (Remarque  sur  la  fonte  aciérée). 
Fonderie  Aloderne,  no.  11,  Nov.  1920,  p.  262.  Experimental  study  of  casting 
temperature. 

SEWAGE   DISPOSAL 

Activated  Sludge.  Activated  Sludge  Experiments  in  England.  Public  Works, 
vol.  49,  no.  25,  Dec.  18,  1920,  pp.  567-569.  Conducted  at  Stoke-on-Trent 
during  past  two  years,  dealing  with  waste  water  from  potteries. 

Experiments  with  Modified  Activated  Sludge  Process  at  Mount  Vernon. 
N.Y.  Eng.  &  Contracting,  vol.  55.  no.  2,  Jan.  12.  1921,  pp.  31-32,  2  figs. 
Dorr-Peck  activated  sludge  tank.  Paper  presented  before  Sanitary  Section 
Boston  Society  of  Civil  Engineers. 

Test  of  Trent  Activated-Sludge  Devices  at  Pasadena.  R.  V.  Orbiaon.  Eng. 
News-Rec.  vol.  85.  no.  27.  Dec.  30.  1920.  pp.  12S6-12SS.  4  figs.  Tests,  of 
activated-s-'udge  plant  in  which  aeration  and  agitation  are  effected  by  pumping 
sewage  and  air  into  bottom  of  activation  tank,  distribution  being  through 
revolving  perforated  arms  on  Barker  mill  or  revohing  lawn  sprinkler  principle. 

Dorr-Ststem.  Treating  Sewage  by  the  Dorr  System.  Public  Works,  vol.  50. 
no.  3,  Jan.  15,  1921.  pp.  52-56,  6  figs.  Sedimentation  secured  by  radial  surface 
flow,  and  continuous  removal  of  sludge  revohang  plows.  Description  of 
Mt.  Vernon  plant,  containing  special  tj-pe  of  screen  and  of  activated  sludge 
apparatus,  which  gave  unusual  efficiency  of  air  used. 

"Tidal  Water.  Design  of  a  Sewage  Disposal  Scheme  for  a  City  Located  on  Tidal 
Waters.  C.  J.  Yorath.  Jl.  Eng.  Inst.  Canada,  vol.  4,  no.  1,  Jan.  1921.  pp.  1-8, 
1  fig.  Consideration  of  problems  encountered  for  typical  city  on  tidal  waters, 
calculations  of  dry-weather  and  storm  flow;  hydraulic  design  of  necessary 
sewers  and  pumping  station. 

SHAFT   HANGERS 

Reinforced-Concrete  Plants.  Securing  Shaft  Hangers  to  Beams  in  Reinforced 
Concrete  Plants,  S.  R.  Stone.  Belting,  vol.  18,  no.  1,  Jan.  1921.  pp.  32-38, 
15  figs.  Providing  for  expansion  of  departments  or  changes.  Preplanning 
necessary  to  avoid  alterations.     Sleeved  slits  for  belt  drives  between  floors. 

SHAFTS 

'Whirung  Speeds.  The  Transverse  Vibrations  of  Beams  and  the  Whirling  of  Shafts 
Supported  at  Intermediate  Points,  E.  R.  Darnley.  Lond.,  Edinburgh  & 
Dublin  Phil.  Mag.,  vol.  41,  no.  241.  Jan.  1921.  pp.  81-96,  1  fig.  Equations 
giving  periods  of  transverse  "vibrations  of  uniform  beams  and  whirling  speeds 
of  uniform  shafts,  when  beams  or  shafts  are  simply  supported  at  any  number 
of  intermediate  points. 

SHIP   SALVAGE 

Drbdoer.     The  Salvage  of  the  Dredger  "Silurus."     Eng.,  vol.  Ill,  no.  2871.  Jan.  7, 

1921.  pp.  5-8.  11  figs.  Vessel  was  260  ft.  by  46  ft.  by  20  ft.  She  rested  on 
her  port  bulwarks  and  top  of  port  sheerstrake  and  with  part  of  her  funnel 
embedded  in  mud  about  54  ft.  below  water  level.  Detailed  account  of  salvage 
work.     (To  be  continued.) 

SHRINKAGE 

Stresses  in.  Shrinkage  Stresses  in  Hubs.  Rings.  Cranks,  etc.  (Strumpfspannungen 
in  Naben,  Ringen,  Kurbelarmen.  etc.),  Karl  Stosser.  Der  praktische  Maskinen- 
Konstrukteur,  vol.  35,  nos.  41-42.  Oct.  14.  1920,  pp.  353-359,  6  figs.  Describes 
method  for  approximate  determination  of  shrinkage  stresses  resulting  from 
the  hot  and  cold  fitting  of  crank  arms,  hubs,  rings,  etc..  to  shafts;  the  stresses 
fire  shown  graphically  and  an  example  is  given. 

SNOW   REMOVAL 

■Country  Roads.  Snow  Removal  from  Country  Roads.  Public  Works,  vol.  50, 
no.  3,  Jan.  15.  1921.  pp  60-63.  4  figs.  Methods  employed  last  winter  and 
adopted  for  this  one  in  Pennsylvania,  Indiana,  Michigan,  Illinois.  New  Jersey. 
Massachusetts.  Connecticut.  Maryland  and  New  York.  Preventive  methods, 
including  snow  fences.     Methods  of  handling  snow. 

SPRINGS 

Helical.  Chart  and  Simplified  Formula  for  Helical  Springs  of  Tempered  Steel. 
Machy.  (Lond.),  vol.  17,  no.  429,  Dec.  16.  1920,  pp.  318-319,  1  fig.  Chart 
for  determining  carrj'ing  capacity,  deflection  and  dimensions  of  tempered 
steel  heUcal  springs,  tension  or  compression. 

STANDARDIZATION 

Stbtem  op  Fit  Allowances.  A  System  of  Fit  Allowances,  Sydney  B.  Austin. 
Machy.  (N.  Y.).  vol.  27.  no.  5,  Jan.  1921.  pp.  452-454.  3  figs.  Curves  showing 
relation  of  allowances  for  fits  to  various  diameters.  Comparison  of  theoretical 
curves  with  B.  &  S.  system  of  fit  allowances  and  with  Newall  Engineering 
Co.'s  system  of  fits. 


STEAM-ELECTRIC  PLANTS 

Debion.  Tendencies  in  the  Design  of  Power  Stations,  Peter  Junkersfeld.  Elec 
World,  vol.  77.  no.  1,  Jan.  1,  1921,  pp.  5-7,  5  figs.  Economies  resulting  from 
skillful  arrangement  of  station  and  layout  of  equipment  and  operating  tenden- 
cies in  boiler  and  turbine  rooms.     Survey  of  principal  achievements  in  192©. 

STEAM   ENGINES 

,  A.  S.  M.  E.  Test  Codes.  Power  Test  Codes.  Mech.  Eng.,  vol.  43.  no.  1,  Jan.  1921, 
pp.  32-36.  1  fig.  Preliminary  draft  of  test  code  for  reciprocating  ateam  enciaes, 
formulated  by  Am.  Soc.  Mech.  Engr.  Test  Code  Committee. 

STEAM   TURBINES 

Lubrication.  The  Lubrication  of  Steam  Turbines  (La  lubrification  et  le  système 
de  graissage  des  turbines  à  vapeur).  C.  P.  Roux.  Revue  générale  de  l'Elee- 
tricité,  vol.  8.  no.  25,  Dec.  18,  1920,  pp.  870-872.  1  fig.  Suggested  apecificationa 
for  oils  and  greases. 

Small  Machines.  Small  Steam  Turbines,  W.  J.  A.  I^ondon.  Proc.  Engrs.  Soc. 
Western  Pennsylvania,  vol.  36,  no.  8,  Nov.  1920,  pp.  539-564  and  (discuBsion) 
pp.  565-573,  15  figs.  Study  of  reliability,  simplicity,  cost  and  efficiency. 
Turbines  considered  are  those  having  output  of  from  5  to  300  hp. 

STEEL 

Defects.  Defects  Arising  in  Steel  During  Fabrication,  Austin  B.  Wilson.  Chem. 
&  Metallurgical  Eng.,  vol.  23,  no.  25.  Dec.  22.  1920,  pp.  1209-1213,  24  figs. 
Microscopic  appearances  caused  by  surface  defects,  cold-working,  overheating, 
and  burning.  Nuclei  of  fatigue  fractures  are  associated  with  phosphorus 
bands.  Photographs  of  changes  in  structure  during  annealing  of  steel  caatincs 
are  also  given. 

Manganese.     See  Ma-nganese  Steel. 

Nickel.     See  Nickel  Steel. 

Nickel-Chromium.    See  Nickel-Chromium  Steel. 

Research.  Research  on  Steel  Conducted  in  Germany  During  the  War  (Etudes  faîtes 
en  Allemagne  durant  la  guerre,  sur  la  connaissance  des  aciers),  Gaston  Paris. 
Chaleur  et  Industrie,  no.  7,  Oct.  1920,  pp.  408-418.  10  figs.  Influence  of 
chemical  composition  and  mechanical  properties.  Graphs  showing  properties 
of  specimens  subjected  to  different  treatments. 

Shock  Values  After  Heat  Theatxîent.  Comparative  Shock  Values  of  Steel 
After  Varied  Heat  Treatments,  F.  C.  Langenberg  and  J.  F.  Fetterely.  Army 
Ordnance,  vol.  1,  no.  2,  Sept.-Oct.  1920,  pp.  99-100.     Results  of  test. 

Structural.     See  Structural  Steel. 

Welding.  The  Welding  of  Steel  in  Relation  to  the  Occurrence  of  Pipe,  Blowholes 
and  Segregates  in  Ingots.  Harr\'  Brearley.  Iron  &  Coal  Trade  Rev.,  vol.  101, 
no.  2755,  Dec.  17.  1920.  pp.  821-822.  Experimental  studies.  Paper  read 
before  Cleveland  Instn.  Engrs. 

STEEL  CASTINGS 

Anneaung.  Anneal  Steel  with  Pulverized  Coal.  C.  H.  Gale.  Foundry,  vol.  49, 
no.  1,  Jan.  1,  1921,  p.  29,  4  figs.  Results  of  annealing  steel  castings  with 
pulverized  coal.     Paper  read  before  Am.   Foundrymen's  Assn. 

Strength.  Steel  Castings  of  High  Strength  and  Toughness — I,  Frederico  Giolitti. 
Chem.  &  Metallurgical  Eng..  vol.  24.  no.  3.  Jan.  19.  1921.  pp.  113-118.  22  figs. 
Data  on  improvement  to  be  expected  after  property  heat-treating  steel  castings, 
with  illustrative  tests  on  strong,  tough  castings  which  have  replaced  forgings 
on  gun  mounts.  Advance  copy  of  chapter  of  forthcoming  book  entitled- 
"Heat  Treatment  of  Soft  and  Medium  Streets." 

STEEL   MANUFACTURE 

Electric-Furnace.  Heat  Modifies  Acid  Furnace  Reaction,  James  W.  Galvin 
and  Charles  N.  Ring.  Foundry,  vol.  49.  no.  2.  Jan.  15.  1921.  pp.  72-74. 
Electric  furnace  develops  such  high  temperatures  that  chemical  affinities  in 
still  are  reversed.  Steep  sides  with  deep  bath  increase  melting  efficiency  and 
compact  charge  is  advocated. 

STEEL   WORKS 

Coal  Consumption.  Coal  Consumption  in  Steel  Metallurgy  (La  consommation 
de  charbon  dans  la  grosse  métallurgie).  Génie  Civil,  vol.  77,  no.  25,  Dec.  18. 
1920,  pp.  499-503.  Records  of  coal  consumption  of  steel  works  producing 
300.000  tons  per  year. 

Two-Shift  vs.  Three-Shift  System.  The  Three-Shift  System  in  the  Steel  Industry, 
Horace  B,  Drury.  Indus.  Management,  vol.  61.  no.  1,  Jan.  1,  1921.  pp. 
63-68,  5  figs.  Survey  of  adoption  of  three-shift  system  in  European  countries, 
and  account  of  its  operation  in  about  20  American  plans  where  it  has  been 
adopted.     Paper  read  before  Taylor  Society. 

STREET    RAILWAYS 

Brakes,     ^ce  Brakes,  Street-Car. 

STRESSES 

Determining  of  Polarized  Light.  Determining  Stresses  by  Polarized  Light, 
George  Weed  Hall  and  Arthur  L.  Kimball.  Jr.  Sci.  Am.  Montyly,  vol.  3, 
no.  1,  Jan.  1921,  pp.  49-53,  7  figs.  Apparatus  which  permits  visualization  of 
stress  distribution. 

Stress  Determination  by  Means  of  the  Coker  Photo-Elastic  Method,  A.  L. 
Kimball.  Jr.  Gen.  Elec.  Rev.,  vol.  24,  no.  1.  Jan.  1921.  pp.  73-81.  13  figs. 
Optical  system  for  determining  stress  by  polarized  light. 
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Safm  1.<>ai»h  Clmrt  for  UrtiTmlning  Pftfp  I-OBtln.  J.  I*  Conwiiy.  Am  Much  vol.  fi3. 
iin.  27,  1)10,  ao,  IU21,  pp,  ll'll-iail».  Clinrt  tor  <lrtfriiitiunii  n»(r  loiwl  for 
piirln  ill  triinion,  ri>n)prniiitt)it  nnd  «hrnr  wliiTn  purl  dom  imt  rii-iMil  in  IriiKth, 
loll  liiiir«  itn  tliiiiiictiT.  C'luirl  tn  biimnl  upun  furinulu  for  dcturmUiing  aufo 
iomd  in  difTorviit  nmtvrin)». 

8todt  or.  rinno  Slniwi  iind  rintic  Rtriiin  in  Uipoliir  Co-OrdinBl«,  O.  B.  JolTory. 
]'lii1(tm>phii'id  'Iritim.  Itoyid  Sur.  I.uiul.,  vol.  '221,  Hcrica  A.  Aug.  II.  1020. 
pp.  2<1^-:JUJ,  •!  liuH-     Miittinimticnl  «ludy. 

STRUCTURAL  STEEL 

fipBCiriCATiONR.  lU'lKinii  Stiuidiird  SnpcifirMtion  for  BlrurUirnl  Rlrclwork.  Eng. 
Ni>W!i-Urp.,  vol.  RH,  no  2,  .Iiiii.  fa,  U>1M,  pp.  71-72.  Hprriflcutionn  for  donign 
nnd  fuliridition  nf  steelwork  for  luiildtngH  niid  niim'cllum'OUB  utr^d  Btruclurea 
Adopted  by  lU'lgitin  Stimdiirtlti  Atwoeiulion. 


SWITCUB0AUD8 


.    JN8.     Typicftl  Rclny  ConncctionB,   I.owi»  A.  Tcrvcn.     Eloc.  Jl.. 

vol.  IS.  no.  I,  Jan.  Ilt21,  pp.  211-32,  4  fig».     Survey  of  up-to-dntc  ewitchboard 
pructieo. 


Hblat  Connkctions. 


TARGET 

Towed,  for  Battlesuiib.     iS«  Warships,  Touting  Target. 

TERMINALS,   RAILWAYS 

Manaobment.  Utilizing  Motive  Power  on  the  Lines  of  the  Dclawnre  &  Hudson. 
Hy.  Uev..  vol.  07,  no.  20,  Dec.  25,  1920.  pp.  961-967.  Methods  of  terminal 
management. 

Opération.  Railway  Terminals  and  Terminal  Yards,  William  Barclay  Parsons. 
Mech.  Eng.,  vol.  43,  no.  1.  Jan.  1921,  pp.  21  and  62.  Cost  of  terminal  opera- 
tion and  possibilities  of  reducing  it. 

TESTS   AND   TESTING 

Flexure.  An  Apparatus  for  Delicate  Flexure  Tests  and  Some  Results  of  Such 
Tests,  W.  J.  Francke.  Am.  Mach.,  vol.  54.  no.  2,  Jan.  13.  1921,  pp.  48-52, 
5  figs.  Appntarus  designed  to  test  thin,  tempered  strip-steel  shims  used  in 
flexible  couplings.     Paper  read  before  Am.  Soc.  for  Testing  Matls. 

MiLUON-PotJND  Machine.  Million  Pound  Testing  Machine  for  Forest  Products 
Laboratory,  L.  J.  Markwardt.  Eng.  News-Rec..  vol  86.  no.  1.  Jan.  6,  1921, 
pp.  31-32,  2  figs.  Machine  is  of  two-screw  type  and  has  overall  height  of 
45  ft.,  including  superstructure  above  weighing  platform,  which  will  enable 
it  to  accommodate  columns  up  to  30  ft.  or  tension  members  up  to  27  ft.  in 
length. 

Motion  Pictures,  Use  in.  Motion  Pictures  in  Physical  Testing  Laboratory, 
H.  J.  French.  Chem.  &  Metallurgical  Eng..  vol.  24,  no.  3,  Jan.  19,  1921,  p. 
131,  4  figs.     Application  of  mo\'ing-picture  camera  to  testing  of  materials. 

Notched-Bar  Tests.  Experimental  Study  of  Notched-Bar  Impact  Test  (Etude 
expérimentale  sur  les  essais  au  choc  des  barreaux  entaillés),  M.  André  Cornu- 
Thénard.  Revue  de  Métallurgie,  vol.  17,  no.  10,  Oct.  1920,  pp.  648-667.  6  figs. 
Case  of  extra-mild  steel  crystallyzed  in  large  drains  Photomicrographs. 
(Concluded.) 

Photo-Elastic  Testing.  Photo-Elasticity  for  Engineers — III,  E.  G.  Coker.  Gen. 
Elec.  Rev.,  vol.  24.  no.  1,  Jan.  1921.  pp.  82-SS.  10  figs.  Discussion  of  photo- 
elaatic  investigation  of  testing  materials  in  tension.  It  is  shown  that  if  enlarged 
ends  of  test  bar  are  connected  with  parallel  part  by  arcs  of  circle  stress  near 
joint  of  arc  with  parallel  portion  is  somewhat  greater  than  that  in  parallel 
portion. 

Radiology.  Radiology  Applied  to  the  Testing  of  Materials,  A.  P.  M.  Fleming  and 
J.  R.  Clarke.  Èng..  vol.  110.  no.  2869.  Dec.  24.  1920.  pp.  850-852.  9  figs. 
Extent  to  which  radiology  can  be  used  in  testing  materials,  limitations  of 
method  as  far  as  it  has  already  progressed  and  suggestions  in  regard  to  possible 
lines  of  advancement.  (To  be  continued.)  Paper  read  before  Manchester 
Assn.  Engrs. 

Shock.  Shock  Tests  and  Their  Standardization,  Robert  Abbott  Hadfield.  Eng., 
vol.  110.  no.  286S,  Dec.  17,  1920,  p.  806.  Based  on  experimental  data  and 
results  of  research  at  Hadfield  works,  Sheffield.  Effect  of  high  velocities  on 
impact  up  to  2870  ft.  per  sec.  is  included.  (Abstract.)  Paper  read  before 
Instn.  Ci^nl  Engrs. 

Tenacity  and  Elasticity.  A  New  Process  for  the  Determination  of  the  Tenacity 
and  Elasticity  of  Metals  and  Alloys  (Ueber  ein  nenes  Verfahren  zur  Bestimrnung 
der  Schmeidigkeit  von  Metallen  und  Legierungen) .  P.  Ludwik.  Stahl  u.  Eisen. 
vol.  40.  no.  46,  Nov.  18.  1920.  pp.  1547-1551.  4  figs.  Method  is  described 
of  obtaining  approximate  value  of  tenacity  and  elasticity  without  the  necessitj' 
of  preparing  a  trial  bar. 

Tension.  Tension  Tests  of  Materials,  E.  G.  Coker.  Eng.,  vol.  Ill,  no.  2871, 
Jan.  7.  1921.  pp.  1-4,  18  figs.,  partly  on  supp.  plate.  Their  universality  and 
value  and  best  method  of  conducting  them. 


TIDAL   POWER 

Develoi'MRNT.  Tidal  Pownr  Development.  A.  H.  Gib»on,  Enc..  vol  110.  no*. 
2807-2868.  I>rr.  10-17.  1U20.  np  778-780.  A  flga  .  and  793-705.  1 1  Ugt  OutUiu 
of  more  promiaiiig  nrhcinc*  which  havn  born  auggeat*^  and  pat«ndMl. 

UnuiATiON  or.  Blun  Conl  (I-a  houilln  bU-ue).  R.  Gouirdard.  Vie  l«chnir|Ufl  é. 
induHtriclIc,  vol.  2,  no,  13,  Ort  I92(J.  pp.  17-24.  8  fijm.  H^hem«  for  utiliulion 
of  tidnl  power  hy  mnnna  of  liiW-lM*ad  turhinca.     (ConrludiMl.) 

Renorl  on  Tidnl  Power,  Kngr..  vol  130.  no,  .X'iOO.  Drc  17,  1920.  pp.  014- 
615.  'Ihird  inlerini  report  of  Wnter  Power  Uewjurcea  Ojmmittw  npf^f/inted 
by  Hritinh  Hoard  of  Triido  Dinruwiion  of  uu(«tion  of  tidal  power,  with  refernaoc 
to  project  for  utilifinji  MHi.iHH)  hp,  of  tidal  energy  in  f»tuury  of  H<Tvern  River. 

Studies  in  'Jidiil  I'ower,  Nttrmun  Drivey,  Engr.,  vol  130,  non.  3.'i>tH-'i.'*92, 
Dec.  3.  10,  17.  24  und  31.  1920  pp,  5WW558,  57H-5HO.  fKj;i-(l04.  tVM-iy.Vi.  and 
062-054,  25  ligH  Dec,  3:  Cliiiwifieatioii  and  «tudy  of  «ynteni»  for  roruwirvatloD 
and  UBO  of  tidal  power:  Dec.  10:  (^uaiititiilive  entiniate  of  tide  power  cyr.Ie»; 
Dec  17:  AnulyMi»  mode  of  grom  power  aviiilablc  from  tidi«  tinder  various 
syBtenis  of  working,  and  change  in  thiH  power  factor  exaniine<l  iindcr  vari»- 
tions  in  tidal  range;  Dec.  24:  Survey  of  tidal  power  available  in  England,  and 
Dec.  31:  Mininuini  constant  hp,  available  from  tidr»  in  England  and  Srotlaml 
is  computed  at  489,000  hp.;  ihiB  value  rising  during  apring»  to  1.555,000  hp. 
Groes  totals  of  intermittent  power  arc.  minimum  during  ncapa,  3,550,000  bp. 
and  during  «pring».  15.3CK),000  bp. 

Tidal  Hydro-Electric  Scheme  for  the  Severn  Engr..  vol.  130.  no.  3388. 
Dec.  3,  1920,  pp.  562-663.  1  fig  DiBcuseion  of  Bcheme  formulated  by  Civil 
Engineering  Department  of  Minifltry  of  Transport. 

Utilization  of  Tidal  Power  and  Energy  of  Wave  Impact  (Utilisation  de  U 
force  des  mar^-es  et  du  choc  de»  vagues  de  la  mer),  H  Parenty  and  G.  Vao- 
damnie.  Comptes  rendue  dee  Séance»  de  l'Académie  de«  Science»,  vol.  171, 
no  19,  Nov.  8,  1920.  pp.  896-898,  2  figs.  Cement  structure  containing  parallel 
celle  along  coastal  region  subjected  to  ebb  and  flow.  Impact  of  water  id  ceUa 
compresses  air  in  tauke  behind  cement  structure. 

Utilization  of  Tidal  Power  on  the  Coast  of  France  (De  l'utilisation  des 
courants  de  marée  sur  les  côtes  de  France),  M.  La  Porte.  Compte»  rendu» 
des  Séances  de  l'Académie  des  Sciences,  vol.  171.  no.  24,  Dec  13.  1920.  pp. 
1205-1207.     Study  of  points  where  utilization  is  moat  practicable. 

TIME  STUDY 

Machining  Operations.  Determination  of  the  Time  Required  for  Machining 
Operations  (Bcstimmung  der  Arbeitszeiten  fOr  die  Vorkalkulation  im  Mas- 
chinenbau).  11.  Eipel.  Motorwagcn.  vol.  23.  nos.  22  and  23.  Aug.  10  and  20, 
1920.  pp.  409-413,  23  figs,.  4  on  2  supp.  plates.  Calculating  charts  for  determin- 
ing time  employed  in  turning  and  grinding  drilling  and  cutting  thread,  planing 
and  slotting  and  milling  and  sawing. 

TINNING   MACHINEES 

Thomas  Automatic.  Tinning  Methods  and  Tin  House  Equipment.  Clement  F. 
Poppleton.  Iron  Age,  vol.  107.  no.  3,  Jan.  20,  1921.  pp.  187-191.  11  figB. 
Machine  automatically  feeds,  pickles  and  polishes  fexir  plates  at  once.  Plate» 
travel  straight  forward  throughout  process. 

TOOLS 

Electhic  Hammer.  A  New  Electric  Combination  Tool.  Pacific  Mar.  Rev.,  vol.  18, 
no.  1.  Jan.  1921,  p.  69.  2  figs.  Electric  steel  hammer  manufactured  by  Electric 
Steel  Hammer  Co.,  Seattle,  Wash.  Tool  can  be  arranged  also  as  drill,  grinder 
or  chisel. 

TRACTOR  ENGINES 

Manutacture.  Methods  in  a  Tractor  Engine  Plant.  Machy.  (N.  Y.),  vol.  27,  no.  5, 
Jan.  1921,  pp.  424-427.  9  figs.  Special  machinery  and  unusual  equipments 
for  standard  machine  tools. 

TRACTORS 

Tests.  More  Results  of  Tractor  Tests  at  Nebraska.  Automotive  Industries,  vol.  43, 
no.  27.  Dec.  30,  1920.  pp.  1306-1308.  Of  Sixty-six  tractors  tested,  eight  have 
increased  their  rated  engine  speed,  six  lowered  their  horsepower  rating,  fourteen 
changed  some  item  of  equipment  and  three  have  withdrawn. 

TRANSFORIVL^TION 

AtTTOTRANSPORMERS.  Phase  Transformation  with  Autotransformers,  E.  P.  Wimmcr. 
Elec.  Jl..  vol.  18.  no.  1,  Jan.  1921.  pp.  15-16.  7  figs.  Transforming  from  three- 
phase  to  two-phase  with  Scott-connected  autotransformers.  Electric  scheme», 
formulœ  and  graphs. 

TRANSPORTATION 

Coal  Industry.  The  Transportation  Problem  in  the  Coal  Industry,  A.  G.  Gutheim. 
Ry.  Age.  vol.  69,  no.  27,  Dec.  31.  1920.  pp.  1149-1152.  Remarks  of  experience 
during  war  period. 

Conditions  in  U.  S.  The  New  Era  of  Railroad  Transportation  in  America,  Lewis 
J.  Spence.  Ry.  Age.  vol.  69,  no.  27,  Dec.  31.  1920.  pp  1153-1154.  Impor- 
tance, both  to  carriers  and  shippers,  of  maintaining  spirit  of  friendly  co-opera- 
tion.    Paper  read  before  National  Industrial  Traffic  League. 

Inland  Waterways.  Some  Inland  Waterway  Transportation  Problems,  V.  E. 
Lacy.  Jl.  Soc.  Automotive  Engrs.,  vol.  8.  no.  1,  Jan.  1921,  pp.  59-62,  5  figs. 
Motive  power  for  canal  traction. 

Railways.  Railroad  Transportation,  Daniel  E.  Willard.  Mech.  Eng..  vol.  43, 
no.  1.  Jan.  1921.  pp.  17-18.  Fundamentals  for  developing  a  complete  and 
well-articulated  national  transportation  system. 
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VALVES 

Globe.  Use  and  Abuse  of  Globe  Valves.  Ry.  Rev.,  vol.  25,  no.  67,  Dec.  18,  1920, 
pp.  946-948,  2  figs.  Recommends  that  railroads  select  one  make  of  valve  as 
standard  for  all  their  uses  and  maintain  special  globe  valve  repair  and  testing 
service. 

Power  Plants.  Valves  for  Inconvenient  Locations,  Charles  L.  Hubbard.  Power 
Plant  Eng..  vol.  25,  no.  2.  Jan  15.  1921,  pp.  111-115,  19  figs.  Methods  of 
reaching  and  operating  in  power  plants. 

VENTILATION 

Ventilators.  Recent  Tests  on  Automatic  Ventilators,  A.  J.  Mack.  Jl.  Am.  Soc.  Heat. 
&  Vent.,  Engrs.,  vol.  26.  no.  9.  Dec.  1920.  pp.  849-853,  3  figa.  Tests  conducted 
by  Engineering  Experiment  Station  of  Kansas  State  Agricultural  College  upon 
different  types  of  ventilators.  Effectiveness  of  different  types  when  operated 
under  varying  conditions  was  studied,  and  comparative  tests  were  made  on 
syphon  ventilator  and  those  types  not  intended  to  produce  any  syphoning  action, 

VIBRATIONS 

Study.  The  Photo-Radiograph,  A.  C  Banfield.  Sci.  Am.  Monthly,  vol.  3,  no.  1, 
Jan.  1921,  pp.  44-45,  6  figs.     Insturment  for  study  of  vibrations. 

VOCATIONAL   EDUCATION 

Pbtchological  Tests.  A  report  on  the  Administration  of  the  Thurstone  Engineering 
Aptitude  Test  to  800  Students  in  the  College  of  Engineering  of  the  University 
of  lUinois.  Eng.  Education,  vol.  11,  no.  4,  Dec.  1920,  pp.  182-200,  5  figs. 
Comparison  of  aptitude  test  with  army  intelhgence  test  showed  that  the  former 
is  better  measure  of  probable  success  of  students  in  engineering  courseB  and 
is  also  very  discriminating  in  upper  and  lower  regions  of  ability. 

w 

WAGES 

High.  The  Cost  of  Labor  and  the  Labor-Cost.  Elmer  "W.  Leach.  Am.  Mach., 
vol.  53,  no.  26,  Dec.  2e,  1920.  pp.  llSS-1189.  Suggests  that  wages  be  kept 
up  by  reducing  labor  cost,  that  is  increasing  production  per  man. 

WATER   HAMMER 

Penstock.  Water  Hammer  in  Penstocks  of  High-Reaction  Turbines  (Sur  le  coup 
de  bélier  dans  les  conduites  forcées  alimentant  des  turbines  à  forte  réaction), 
M.  de  Sparre.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  171,  no.  18.  Nov.  2,  1920,  pp.  833-835.  Modifications  to  be  made  in 
general  formula  for  maximum  water  hammer  in  a  conduit  to  make  it  applicable 
to  case  of  penstocks. 

Pipe  Lines.  Water  Hammer  in  Pipe  Lines,  W.  F.  Durand.  Eng.  News-Rec,  vol.  85, 
no.  26.  Dec.  23,  1920.  pp.  1212-1216,  6  figs.  Studies  extended  to  include 
effects  of  imperfect  reflect  ion  at  discharge  end,  friction,  non-uniform  change 
of  valve  opening  and  imperfect  action  of  discharge  opening  as  nozzle. 

WATER   MAINS 

Construction.  WaterandGas  Mains  (Les  conduites  d'eau  et  de  gaz).  Nature  (Paris), 
no.  2434.  Nov.  27,  1920,  pp.  338-343,  18  figs.  Construction,  maintenance 
and  inspection. 

WATER   POWER 

Developments  in  Canada.  Power  Development  in  Canada  in  1920,  Leo  Denis. 
Can.  Engr.,  vol.  39,  no.  27,  Dec.  30.  1920,  pp.  649-650.  Both  public  and 
private  enterprise  is  active.  Ontario  hydro-electric  power  commission's  Queens- 
ton  work  most  important.  Quebec  strems  commission  assists  development 
in  Quebec.     Keen  interest  in  power  from  Atlantic  to  Pacific. 


South  Africa.  Water-Power  Schemes  for  the  Union,  F.  E.  Kanthack.  So.  African 
Jl.  of  Industries,  vol.  3,  no.  11,  Nov.  1920,  pp.  1043-1051.  Discusses  possibil- 
ities of  50  rivers. 

Utilization  of.  The  Technique  of  the  Utilization  of  Water  Power  (Généralités  sur 
la  Houille  blanche),  G.  Archer.  Vie  Technique  &  Industrielle,  vol.  2,  no.  14. 
Nov.  1920,  pp.  113-117,  4  figs.  Comparative  economical  study  of  coal  and 
water  power  as  sources  of  industrial  energy.     (To  be  continued  ) 

WATER  PURIFICATION 

Methods.  A  Comparison  of  Various  Methods  of  Water  Purification,  William 
Macklin  Taylor.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  3,  Jan.  19.  1921, 
pp.  123-129.  Merits  and  disadvantages  of  methods  of  water-softening  by  filtra- 
tion through  zeolites,  by  chemical  precipitation  and  by  rectification  with 
boiler  compounds. 

WATER   SUPPLY 

Metering.  What  is  the  Proper  Size  of  Meter  for  Multiple-Family  Houses,  Jl. 
Am.  Water  Works  Assn.,  vol.  8.  no.  1,  Jan.  1921,  pp.  4-11,  1  fig.  General 
discussion  at  Montreal  convention. 

WELDING 

Autogenous.     See  Autogenous  Welding. 

Electric,  Arc     See  Electric  Welding,  Arc. 
Oxy-Acetylene.     See     Oxy-Acetylene     Welding. 

WELDS 

Testing.  The  Testing  of  Welds  in  Steel  Plates.  S.  W.  Miller.  Ry.  Elec.  Engr., 
vol.  12.  no.  1,  Jan.  1921,  pp.  49-52,  9  figs.  Conditions  which  affect  quality 
of  welds;  simple  bend  test  and  etching  of  sections  recommended.  Paper  read 
before  Chicago  Section,  Am.  Welding  Soc. 

*  WIND   TUNNELS 

Gottingen.  German  Wind  Tunnels  and  Apparatus,  Edward  P.  Warner.  Aero- 
nautics, vol.  19,  no.  376,  Dec  30,  1920,  pp.  468-469,  2  figs.  Description  of 
Gottingen  wind  tunnels.     (To  be  continued.) 

Dust  Collection.  Efficient  Dust-Collecting  Systems.  Wood-Worker,  vol.  39, 
no.  10,  Dec.  1920,  pp.  30-32,  2  figs.  Layout  of  dust  collecting-systems  in 
table  factory. 

WOMEN   WORKERS 

Adaptability.  The  New  Place  of  Women  in  Industry — IV,  Ida  M.  Tarbell.  Indus. 
Management,  vol.  61,  no.  1,  Jan.  1.  1921,  pp.  51-58.  Records  of  employment 
of  women  at  International  Harvester  Co. 

Telophone  Industry.  Women  in  Industry.  Monthly  Labor  Rev.,  vol.  11,  no.  6, 
Dec.  1920,  pp.  117-125.  Statistics  of  labor  turpover  and  length  of  service 
in  telephone  industry  in  New  York  State. 

WORKMEN'S  COMPENSATION 

Pennsylvania  Law.  Industrial  Accidents  and  Their  Cost,  Walter  F.  Mulhall. 
Iron  Age,  vol.  106.  no.  27.  Dec.  30,  1920,  pp.  1766-1767.  Operation  of  Pennsyl- 
vania Compensatio'n  law. 

Rates.  A  Plea  for  More  Adequate  Accident  Compensation  Rates,  Ethelbert 
Stewart.  Monthly  Labor  Rev.,  vol.  11,  no.  6,  Dec.  1920,  pp.  1-10.  Revision 
of  State  Compensation  Laws. 

Social  Insurance  and.  Workmen's  Compensation  and  Social  Insurance,  Carl 
Hookstadt.  Monthly  Labor  Rev.,  vol.  11.  no.  6,  Dec.  1920,  pp.  135-163, 
1  fig.  Comparison  of  compensation  insurance  systems  as  to  cost,  service, 
and  security. 
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This  Indei  li  prepared  by  the  American  Society  of  Mechanical  Eni^lneert. 

In  this  department  will  be  published  Jrom  month  to  month  the  titles  of  current  engineering  papers  with  the  author$ 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

PholoilHtlc  coptcn  of  the  articles  llniotl  In  thli  aectlon.  or  others  on 
«ngln«>«rlnU  aubjecca.  tnny  be  obialntHl  frotn  th«  RnftlneerlnA  SocleClM 
Llbrury. 

Price  of  each  print  (up  Co  II  by  14  In.  size)  25  centi.  pluM  postaite.  Where 
POMlblo,  two  patli'M.  up  to  7  by  9  In.  size,  will  ho  photoftraphed  on  one  print. 
Larftor  niuUuzlnes  require  a  print  per  patle.  Dills  will  be  mulled  wicn  the 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  Hats  of 
référencée  on  cnftlnecrlnft  subjects  and  render  assistance  In  similar  way». 
(^harAes  are  made,  sufllclent  to  cover  the  cost  of  this  work.  Oirrespondence 
la  Invited,  information  concernlntt  the  charfte  for  any  specific  service  will 
be  Alven  those  Interested.  In  anklntt  for  Information  please  be  definite,  so 
that  the  Investiiiator  may  understand  clearly  what  Is  desired. 

The  Eniîlneerlnil  .Societies  Library  Is  under  the  management  of  the 
Ignited  EnftlneerlnU  .Society,  which  ;ut ministers  It  as  a  public  reference 
library  of  ©mllneerlntl-  It  Is  maintained  Jointly  by  the  American  Society 
of  (]lvl|  Engineers;  the  American  Institute  of  Mlnlnt^  and  Metallur£lcal 
Engineers:  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  150,000  volumes  on  enfttn- 
eerlnft  and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  In  Its  field. 

Ordera  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library, 

New  York.  N.Y. 


W  West  Thirty-ninth  Street. 
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ABR.\SIVE  WHEELS 

M  A  NTT  FACTURE.  Manufacturing  Abrasive  Wheels,  Eng.  Production,  vol.  2,  no.  16, 
Jan.  20.  1921.  pp.  82-88,  14  figs.  Methods  of  Universal  Grinding  Wheel  Co., 
England 

ACCIDENTS 

DrsT  Explosions.  Some  Electrical  Causes  of  Dust  Explosions.  DaWd  J.  Price. 
Elec.  Rev.  (Chicago),  vol.  78.  no.  5.  Jan.  29.  1921,  pp.  179-181.  5  figs.  Results  of 
investigations  of  explosions  and  fires  attributed  to  electricity  at  Bur.  of 
Chemistry,  U.  S.  Dept.  of  Agriculture.  Menace  of  static  electricity  to  grain- 
threshing  and  cotton-mill  operations. 

AERONAUTICAL   INSTRUMENTS 

Uees.  Aeronautic  Instruments.  Charles  E.  Mendenhall.  Aerial  Age.  vol.  12,  no.  20, 
Jan.  24,  1921,  pp.  512-515.  5  figs.  Classification  of  instruments  and  methods 
of  using. 

AEROPL.\NE  ENGINES 

Sc PERCH ARGERS.  Turbine-Driven  Aeroplane  Engine  Superchargers  for  Flight  at 
High  .A.ltitudes  (Lea  surpresseurs  pour  moteurs  d'aéroplanes  à  commande 
par  turbine,  pour  le  vol  aux  hautes  altitudes).  Génie  Ci\il,  vol.  78.  no.  3. 
Jan.  15,  1921,  pp,  55-56.  2  figs.  Economical  advantages  of  supercharging 
engine  at  high  altitudes.     Supercharger  constructed  by  Gen.  Elec.  Co. 

AEROPLANES 

Aerofoils.     Set  Wings. 

Design.  Aeronautics  in  1920 — L.  Engr  .  vol.  131.  no.  3393.  Jan.  7.  1921.  pp.  5-7, 
9  figs.,  partly  on  2  supp.  plates  Survey  of  developments  in  aeroplane  design. 
Aeroplane  Design.  F,  S.  Barnwell.  Aeronautics,  vol.  20.  no.  379.  Jan.  20, 
1921,  pp.  49-50.  Table  of  airscrews  of  not  more  than  S  ft.  diameter  to  absorb 
1  hp.  (Concluded.)  Paper  read  before  Cambridge  University  Aeronautical 
Soc. 

FrsELAGE  CoNSTRtrcTiON.  The  Monocoque  Fuselage.  Lester  D.  Sevmour.  Aviation, 
vol.  10.  no  7.  Feb.  14,  1921.  pp.  203  and  206.  6  figs.  Structural  details  of 
one-piece  monocoque  fuselage  invented  in  France.  Advantages  of  this  t>T3e 
of  construction. 

Stabilizers.  The  Automatic  Control  of  Aeroplanes.  Engineering,  vol.  Ill,  no. 
2876.  Feb.  II.  1921,  pp.  178-179.  3  figs.  Aveline  automatic  control  apparatus 
for  aeroplanes. 


WiNOf».  A  German  Rival  of  the  Hamlley-Paff«>  Wjnir  * 
Feb.  7.  1921.  p.  179.  1  fig.  Wing  with  peculiarly  (.1. 
said  to  increaM)  both  prefwuro  on  under  mdc  ariM 
Trannlated    from    Flugnport. 

The  Action  of  Aeroplane  Wing»  (Die  Wirkungaweifie  der  Traicflicben), 
H.  Lorons.  Zeit.  den  Vereinca  deutucher  Ingenieure,  vol.  A5.  no.  I,  Jan.  L 
1921.  pp.  8-11.  9  fiKft.  Dealfl  with  pressure  of  wingn.  and  the  influence  of 
inclination  and  camber  surface. 

The  Glenn  Martin  High-Lift  Wing.  Aerial  Age.  vol.  12,  no.  23.  Feb.  14. 
1921,  p.  585.  1  fig  It  inKaid  that  Glenn  Martin  Co.  of  Cleveland  have  deaimed 
aeroplane  wing  which  can  lift  greater  weight  per  nq.  ft.  than  any  other  Icnown 
type.      So  description  of  wing  in  given. 

The  Internally  Tnuwed  Wing.  William  B.  Stout.  Aviation,  vol.  10.  no.  7, 
Feb.  14.  1921,  p.  2(X>.     Comparative  study  of  American  and  German  designs. 

The  Lachmann  Aerofoil,  Aerial  Age,  vol.  12.  no.  22.  Feb.  7.  1921.  p.  560. 
2  figs.  German  design  con-iisting  of  several  separate  staggered  elementi 
arranged  in  form  of  Wnetian  blinc.     Translated  from  FluKsport. 

Tornion  of  Wing  Trusses  it  Di\'ing  Speeda.  Roy  G.  Miller  Nat.  Advisory 
Committee  for  Aeronautics,  report  no.  104,  1920,  8  pp.,  4  figs.  Suggestions 
in  regard  to  methods  for  analyzing  atresees  in  n-ing  truss  in  vertical  dive  at 
limiting  velocity. 

<Se«  aiao  Seaplane*:  Wind  TunneU. 

AIRCRAFT   CONSTRUCTION   MATERIALS 

Fly  woo  n.     Sett  Plywood. 

Steels.  British  SUndard  Schedule  of  Cold  Worked  Steels  for  Aircraft.  British 
Eng.  Standards  Assn..  no.  112.  Nov.  1920,  15  pp.,  2  figs.  Schedule  of  seven 
cold-worked  steels  in  form  of  black  bars  Chemical  composition,  heat  treat- 
ment and  mechanical  properties  are  specified. 

British  Standard  Schedule  of  Sheet  Steels  for  Aircraft.  British  Eng. 
Standards  Assn.,  no.  113.  Nov.  1920.  12  pD..  3  figs.  Schedule  of  three  sheet 
steels.  Chemical  composition,  heat  treatment  and  mechanical  properties  are 
specified. 

British  Standard  Schedule  of  Valve  and  Valve  Spring  Steels  for  Aircraft. 
British  Eng.  Standards  Assn  .  no.  114.  Nov.  1920.  17  pp..  7  figs.  Schedule 
of  three  valve  steels  and  two  valve-spring  steels  for  aircraft  engines.  Chemical 
composition,  heat  treatment  and  mechanical  properties  are  specified  for  steel 
in  form  of  bars,  forgings  and  drop  forging:*. 

British  Standard  Schedule  of  Wrought  Steels  for  Aircraft.  British  Eng. 
Standards  Assn.,  no.  111.  Nov.  1920,  27  pp.,  9  figs.  Schedule  of  fourteen 
wTought  steels  in  form  of  bars,  billets,  forgings  and  drop  forgings.  Chemical 
composition,  heat  treatment  and  mechanical  properties  are  specified. 

AIRSHIPS 

Rigid.  Speed  Endurance  of  the  Rigid  Airship,  E.  H.  Lewitt.  Aeronautics,  vol.  20. 
no.  379.  Jan.  20,  1921.  pp.  43^4,  2  figs.  Graphs  showing  variation  between 
speed,  horsepower  and  capacity.     (To  be  continued.) 

Zeppeun.  The  Zeppelin  Airships.  L.  64  and  L.  71,  George  Whale.  .\eronautic9. 
vol.  20,  no.  377,  Jan.  6,  1921.  p.  9.     Classification  and  description  of  tjrpes. 

ALCOHOL 

Peat  as  Source  of.     See  Peat,  Gasoline  from. 
See  aho  Automobile  Fuels.  Alcohol. 

ALLOY   STEELS 

Electrometric  Analyses.  The  Electrometric  Analyses  of  Special  Steels  (Analyses 
électrométriques  des  aciers  spéoiausV  Industrie  Electrique,  vol.  30.  no.  686. 
Jan.  25.  1921.  pp.  33-36.  5  figs.  Industrial  apparatus  for  determining  chromium, 
vanadium,  and  manganese. 

ALUMINUM 

Castings.  Analyze  Loss  in  Aluminum  Shops — IV,  Robert  J.  Anderson.  Foundry, 
vol-  49.  no.  3.  Feb.  1.  1921.  pp.  104-111.  Tables  showing  casting  losses  in 
various  foundries  on  different  castings.  Percentages  of  losses  from  enumerated 
causes  are  indicated  in  case  and  comparisons  are  made. 

CoNDrcTORS.  Standardization  of  Aluminxma  and  Copper  Bars  for  Switchboard 
Use  (Unification  des  sections  des  barres  de  cuivre  et  d'aluminium  pour  tableaux 
de  distribution).  Re^-ue  générale  de  l'Electricité,  vol.  9.  no.  3.  Jan.  15,  1921. 
p.  77.  Established  by  Committee  on  Union  of  Electric  Syndicates  on  Nov.  10, 
1920. 

Castings.  Castings  of  Light  Aluminum  .Mloys.  Robert  J.  Anderson.  Iron  Age, 
vol.  107,  no.  7,  Feb.  1921.  pp  433-436.  15  figs.  Value  of  microscopic  examina- 
tion in  foundry  practice.  Its  correlation  with  microstructure.  Methods 
used  and  typical  structiu-es. 
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AMMONIA 

MANTJFACTtTRE.  Artificial  Ammonia.  Jacques  Bojjpr.  Soi.  Am.,  vol-  124,  no.  0, 
Feb.  5,  1921,  pp.  110.  4  (îes.  Claude  process  in  successfvil  operation  in  France. 
British  Neutral  Sulphate  Process,  E.  V.  Evans.  Gas  Age,  vol.  47,  no.  2, 
Jan.  25,  1921,  pp.  44-4f),  Methods  of  neutralizing  free  acid  by  ammonia  gas 
at  South  Metropolitan  Gas  Co.,  London.  Paper  read  before  Southern  District 
Assn.  of  Gas  Engrs.  &  Managers. 

Saturated,  Tables  for.  Temperature  and  ressure  Tables  for  Saturated  Ammonia. 
Power,  vol.  53,  no.  3.  Jan.  1».  1921,  pp.  96-99.  Tentative  tables  prepared  by 
U.  S.  Bur.  of  Standards. 

Synthetic.  Manufacture  of  Synthetic  Ammonia  at  Oppau,  Germany — I.  Chem, 
&  Metallurgical  Eng..  vol.  24,  no.  7.  Feb.  16.  1921.  pp.  30.5-308.  7  figs.  Prin- 
ciple of  process.  Manufacture  of  producer  gas  and  water  gas  used  in  process. 
Purification  of  gas  mixture.  Catalytic  oxidation  of  carbon  monoxide.  Elimina- 
tion of  carbon  dioxide  and  carbon  monoxide.  Translated  from  Technique 
Moderne. 

AMMONIA  ABSORPTION  REFRIGERATING   SYSTEM 

NoN-CoNDENSiBLE  Ga8E8  IN.  Caases  and  Prevention  of  the  Formation  of  Non- 
condensible  Gases  in  Ammonia  Absorption  Refrigeration  Machines,  E.  C. 
McKeK'j'  and  Aaron  Isaacs  Technologic  Papers,  Bur.  of  Standards,  Dept. 
of  Commerce,  no.  180.  Oct.  25,  1920.  10  pp.,  1  fig.  Method  for  quantitative 
estimation  of  carbon  dioxide  in  ammonia  is  also  given. 

APPRENTICES.   TRAINING    OF 

Draftsmen.  How  to  Train  Drafting  Apprentices.  S.  E.  Ferry.  Indus.  Manage- 
ment, vol.  61,  no.  3.  Feb.  1,  1921,  pp.  95-97.  Outline  of  two-year  training 
course. 

Methods.  Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations,  J.  V.  L  Morris,  Am.  Mach.,  vol.  .54.  no.  6.  Feb.  10,  1921, 
pp.  230-232,  4  figs.  Practice  of  Brown  &  Sharpe  Mfg.  Co.,  Providence.  R.  I. 
Apprentice  training  has  gone  on  for  70  years.  Present  school  holds  classes 
during  working  hours.     Co-<)perative  students  also  are  employed. 

Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations,  J.  V.  I,.  Morris.  Am.  Mach..  vol.  54.  no.  8,  Feb.  24,  1921, 
pp.  310-312.  3  figs.  Practice  of  Bethlehem  Shipbuilding  Corp..  Quincy,  Mass. 
Sub-foremen  are  trained  to  act  as  instructors  for  new  men. 

School  Education.  Engineering  Education,  Charles  C.  Garrard.  Eng.  Rev., 
vol.  34,  no.  7.  Jan.  1921,  pp.  175-178  and  180.  Report  of  City  of  Birmingham 
Education  Committee  on  school  education  of  apprentices. 

Textile  Mills.  Standardized  Training  of  Textile  Apprentices.  Eugene  Scepesi. 
Textile  World,  vol.  59.  no.  6,  Feb.  5.  1921,  pp.  193  and  295,  298,  305  and  309, 
10  figs.  Uniform  methods  of  industrial  education,  a  means  for  reducing  waste 
and  loss  accruing  under  present  system. 

AUTOMOBILE  ENGINES 

Air-Temper ATTJEH  Regulation.  Air-Temperature  Regulation  Effects  on  Fuel 
Economy,  Reuben  E.  Fielder.  Jl.  Soc.  Automotive  Engrs.,  vol.  8.  no.  2, 
Feb.  1921.  pp.  119-122.  7  figs.  Tests  conducted  by  Fifth  Avenue  Coach  Co. 
of  New  York  City  to  study  temperature  of  air  entering  into  cylinder. 

Carbdretoks.      See  Carburetors. 

Design.  Fuel  Problem  in  Relation  to  Engineering  Viewpoint,  A.  L.  Nelson.  Jl. 
Soc.  Automotive  Engrs..  vol.  8.  no.  2.  Feb.  1921.  pp.  101-115,  33  figs.  Account 
of  extensive  tests  conducted  with  ^^ew  of  studying  effect  of  engine  design  and 
correlation  of  result-s  obtained  for  undertaking  research  of  fuel  problem. 

Relation  Between  Principle  Characteristics  of  an  Automobile  Engine 
(Relations  entre  les  principales  données  constructives  d'un  moteur>,  Raymond 
Biscout.  Technique  automobile  et  aérienne,  vol.  Il,  no.  111,  1920.  p.  127. 
1  fig.  Graphs  showing  relation  between  cylinder  diameter,  piston  stroke  r.p.m. 
etc. 

Eight^Cylinder.  Balancing.  Balancing  of  Eight-Cylinder  Automobile  Engine, 
and  Order  of  Firing  of  Cylinders  (Etude  du  moteur  à  huit  cylindres  en  ligne 
au  point  de  vue  équilibrage  et  ordre  du  travail  des  cylindres).  Technique  auto- 
mobile et  aérienne,  vol.  11,  no.  111.  1920.  pp.  97-125.  31  figs.  Diagrams 
indicating  stresses  in  crankshaft  at  various  stages  of  rotation,  computation  of 
maxima  stresses  formulas  for  inertia  forces,  etc. 

Engine  Speed  and  Air  Speed.  Diagram  Giving  the  Velocity  of  an  Automobile 
in  Terms  of  the  R.P.M.  of  a  Motor  (Abaque  donnant  la  \-itesse  d'une  voiture  en 
fonction  de  la  vitesse  de  rotation  du  moteur).  R.  Bricout.  Technique  auto- 
mobile et  aérienne,  vol.  11,  no.  111,  1920.  p.  120.  1  fig. 

Hot-Spot  Manifold.  The  Volatility  of  Internal-Combustion  Engine  Gasoline 
Frank  A.  Howard.  Jl.  Soc.  Automotive  Engrs-,  vol.  8.  no.  2,  Feb.  1921. 
pp.  145-148.  1  fig.  Argument  for  further  development,  improvement  and  wider 
use  of  hot-spot  manifold  of  automotive  engines. 

AUTOMOBILE  FUELS 

Alcohol.  Researches  on  Alcohol  as  a  Fuel  for  Internal  Combustion  Engines.  Harold 
B.  Dixon.  Automotive  Industries,  vol.  44.  no.  5,  Feb.  3.  1921,  pp.  211-215. 
Basic  data  on  vapor  pressure,  ignition  temperature,  movement  of  flame  through 
explosive  mixtures  and  detonation  of  vapor  of  alcohol,  gasoline,  henzo!  and 
various  mixtures  of  two  of  these  fuels.  Authorization  of  standard  alcohol 
mixtures  to  be  used  with  present  engines  is  urged. 

Naphthalene.  The  Combustion  of  Naphthalene  Solutions  in  Interna!  Combustion 
Engines.  L.  S.  Palmer.  Automobile  Engr.,  vol.  11,  no.  146,  Jan.  1921,  pp. 
31-34.  6  figs.  Naphthalene  dissolved  in  benzole  to  strength  of  15  per  cent 
by  weight  said  to  form  efficient  fuel  for  ordinary  gasoline  engines. 


Research.  Notes  on  Current  Fuel  Re«e.nrch.  Jl.  Soc.  Automotive  Engrs-,  vol.  8. 
no.  2,  Feb.  1921.  pp.  31-134.  .\nswerc3  to  circular  letters  sent  to  members  of 
Soc.  of  Automotive  Engrs.,  asking  them  method  in  which  they  were  studying 
fuel  problem  and  reasons  for  policy  followed  in  their  studies. 

AUTOMOBILES 

Amebican-Made.  1921  Passenger  Automobiles  Listed  with  Their  Technical  Specifi- 
cations. Motor  Age,  vol.  39.  no.  4,  Jan.  27,  1921,  pp.  78-81.  Tabulated  data 
of  American-made  automobiles  with  makes  of  principal  parts,  including  engine. 
lubrication  and  ignition  systems,  etc. 

Battert  Charging.  Electric  Vehicle  Charging  Equipments.  E.  Austin.  Auto- 
mobile Engr,  vol.  11,  no.  146,  Jan.  1921,  pp.  22-24.  6  figs.  Machine  built 
by  Lancashire  Dynamo  &  Motor  Co.  for  working  on  polyphase  circuit. 

BoDY-CoNSTHUCTiON.  Some  Sheet  Metal  Body  Work.  Am.  Mach.,  vol.  54.  no.  8, 
Feb.  24,  1921,  pp.  31S-320.  6  figs.  Operations  involved  in  making  metal  bodies 
for  Ford  cars.     Blanking,  forming  and  finishing  sheets. 

Body  Design.  Style  in  Automobile  Bodies,  George  J.  Mercier.  ,T1.  Soc.  Automotive 
Engrs..  vol.  8.  no.  2.  Feb.  1921,  pp.  123-126.  1  fig.  Prevailing  body  types  and 
possible  developments. 

Brakes.  Friction  Metal  for  Brake  Lim'ngs.  Automotive  Indixstries,  vol.  44,  no.  4, 
Jan.  27,  1921.  p.  153,  1  fig.  Adaptation  of  European  practice  facilitated  by 
manufacture  in  this  country  of  copper-lead  alloy  said  to  possess  exceptional 
friction  qualities.  Tests  with  V-shape  brake  on  truck  promise  well.  Elimin- 
ation of  brake  squeaking  said  to  be  efl'ected.     High  friction  coefficient  claimed. 

Brussels  Show.  The  Brussels  Stalon  (Le  salon  de  Bruxelles),  H.  Petit.  Vie  Auto- 
mobile, vol.  16,  no.  720,  Dec.  25,  1920.  pp.  476-481.  13  figs.  Survey  of  exhibits. 
(To  be  continued.) 

Chassis  Design.  Chassis  Design  for  Fuel  Economy.  A.  L.  Putnam.  Jl.  Soc. 
Automotive  Engr?.,  vol.  8,  no.  2.  Feb.  1921.  pp.  167-168.     Basis  for  research. 

French.  Automobile  Production  for  1921  (La  production  automobile  pour  1921), 
Charle  Faroux,  Henri  Petit  and  André  Contet.  Vie  Automobile,  vol.  16, 
no.  720,  Dec.  25.  1920,  pp.  I-LXXIII,  120  figs.  Particulars  of  types  to  be 
constructed  during  1921  by  leading  French  automobile  works,  including 
also  projected  designs  of  motorcycles  and  automobile  accessories. 

Transmission  Gears.  Impact  Stresses  in  the  Transmission  Gears  of  AutomoUilea 
(Sur  les  chocs  dans  les  engrenages  de  changement  d(»  vitesse  des  automobiles). 
À.  Petot.  Comptes  rendus  des  Séances  dp  l'Académie  des  Sciences,  vol.  172, 
no.  1.  Jan.  3,  1921,  pp.  42-14.     Formulas  for  computing  stresses. 

AUTOMOBILE  INDUSTRY 

Germany.  The  German  Automobile  and  Aircraft  Industries.  Automobile  Engr.. 
vol.  11,  no.  146,  Jan.  1921,  pp.  2.5-27.  There  have  been  no  changes  in  principal 
designs.  In  contrast  with  England,  France  and  Italy  there  is  absence  of 
Americanization  in  chassis  design  and  construction. 

AVIATION 

Civil.  Progress  of  British  Civil  Aviation.  Aviation,  vol.  10.  no.  7.  Feb.  14.  1921. 
pp.  207-208.  Report  of  British  Controller-General  of  Civil  Aviation  on  progress 
of  civil  aviation  covering  six  months  period  from  April  1  to  Sept.  30,  1920. 

Commercial.  The  Design  Requirements  of  Commercial  Aviation.  Grover  C. 
Loening.  Jl.  Soc.  Automotive  Engrs..  vol.  S.  no.  2,  Feb.  1921.  pp.  135-144, 
13  figs.  Single-engined  versus  multi-engined  planes.  Desirable  future 
developments. 

Developments.     Review  of  Aviation  in  1920.     Aviation,  vol.   10,  no.  3,  Jan.  17, 

1921,  pp.  83-84.     Prepared  by  Manufacturers'  Aircraft-.Vssociation. 

Forest  Fire  Patrol.  A  Year  of  the  Aerial  Forest  Fire  Patrol.  Flying,  vol.  10. 
no.  1.  Feb.  1921.  pp  13-16.  Report  submitted  by  air  officer  of  headquarters 
ninth  corps  area  at  San  Francisco. 


B 


B.^LANCING   MACHINES 

TrnBlNE-RoTOR.  Martin's  Rotor  Balancing  Machine.  Elec.  Rev.  (Lond.),  vol.  83, 
no.  2253,  Jan.  28,  1921,  pp.  101-102.  4  figs.  Patented  machine  for  balancing 
rotors  without  rotation. 

BATTERIES 

Stand.^rd  Cell.  A  New  Form  of  Standard  Cell,  C.  J.  Rodman  and  T.  Spooner. 
Elec.  Jl.,  vol.  18,  no.  2,  Feb,  1921,  pp.  65-69,  5  figs.     Cadmium  cell. 

BEARING  METALS 

.\xti-Friction.  Anti-Friction  Bearing  Metals,  P.  W.  Priestley.  Metal  Industry 
(N.Y.),  vol.  19,  no.  2,  Feb.  1921,  pp.  6B-67.  Chemical,  physical,  and  thermal 
review. 

White-Met.vl.  High-Temperature  Properties  of  White-Metal  Bearing  Alloys, 
John  R.  Freeman,  Jr..  and  R.  W.  Woodward.  Jl.  Soc.  Automotive  Engrs.. 
vol.  8,  no.  2,  Feb.  1921,  pp.  U9-154  and  162,  S  figs.  Preparation  of  alloys, 
and  table  of  properties. 
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I.aATiirn.  Krrxrr  or  lltfuihirv  ns.  KlTrrt  of  Urlntivr  lluinlility  on  I.ruthrr  Datta. 
y.  W.  Iloyii.  ('nil.  Mnrlty  .  vol,  2.'i,  im  A.  Krii.  :i.  IW2I.  pp.  7<l-7H  nnd  08. 
1)  Hitn  Mvptiiiintdin  uf  liuiiiitllty.  r«'lutiM>  huiiiitlilv,  tratUiii  iippiirntu»,  almo- 
(•nhiTJi'  rniiirol,  H(iiiicliir<l  I'tititliiiniin  nu*i  «rrirs  of  1<mU.  I'upvr  read  boforo 
Nul.  Annii.  Lrttthrr  Mt'ltiiiu  Muiiuturliirrni. 

llriHiKH.  Unbttrr  in  Minn  niitl  Mill,  A.  M.  Oliver,  Kng.  &  Min  .11..  \'ol.  Ill,  no.  0, 
Krl).  A,  I1>21,  pp.  'iM-'2iS'J,  H  t\tn.  KorniiiliM  for  ronipiitiiig  ■lies  and  plie* 
of  belli  nil. 

BKAST   KLUNACE8 

CnuntiHTiON  Ukoiilation.  Uosulntinn  of  tlir  Comhtuition  in  Ciipoln  FurnnoM  and 
of  Workina  Proniia  tliroufth  Moiuiurofnunt  uf  the  Hlriat  Cnpacition  (Dio  Kon- 
trollo  (l<*r  \'rrl>rt>niiiinff  ini  Kuppi'lofon  mid  tU*»  Arl>(«itjtvorftiiniic«  durrli  Winit- 
iiH<nK<'ii»ii'H.siitiii).  II.  IttinHi'ii.  Stidil  u.  Kinon.  vol.  tl,  iu>  •!,  Jiin.  :^7.  1021, 
pp.  Il-t-ll^.  2  liKN  (ïivoji  rhiirt  piliowinii  contpnrison  of  the  analysi»  of  flue 
KIM  tiikrti  from  nipolii  furntiro  with  the  rombtution  lur^'o  of  coke,  and  define» 
iiioiuiurcinout  of  noxith*  rcMJiftJincr. 

Dkvelopmentw  in  I'.t20  HlftNt  Kurniiro  Dovolopmonta  Durin»  1020.  Han'oy  W. 
Linhnnlt.  Ulawt  Furniico  A  Steel  I'liint.  vol.  0.  no.  I.  Jiin.  M2I,  pp.  20-22. 
linprovoiniMitM  in  di'siK».  hot  )>lHHt  stoveii,  boiler  pluntM.  blowing  engines, 
furnnce  ftpplinnre»  iind  Rtw  clettner». 

Operation.  Study  of  Coke  Hurdncf»;».  Owen  H.  Uire.  Iron  Trade  Rev.,  vol.  68, 
no.  t>.  Feb.  10,  1021.  pp.  42.t-l2tl.  I  fiRs.  Testa  mfidn  in  three  etaoka  of  Beth- 
U'liem  Steel  Vo.  tn  détermine  relation  of  furnace  rondition  to  roke  hardness. 
(.Abstract.)     Paper  read  before  .*\m.  Inst.  Min.  &  MctallurKical  Engrs. 

BLOWERS 

Power  Chart.  Notes  on  the  Calculation  of  Blower  Systems,  John  L.  Alden.  Power, 
vol.  53,  no.  5.  Feb.  1,  1021.  pp.  180-183,  2  figs.  Power  chart  for  air  blowers, 
and  friction  chart  for  air  piping. 

BOILER  FEEDWATER 

Tre\tmext.  Saving  Money  by  Water  Treatment,  Paul  M.  LaBach.  Ry.  Main- 
tenance Engr..  vol.  17.  no.  I.  .Ian.  1921,  pp.  17-20.  3  figs.  Water  treating 
planta  installed  by  Rock  Isltiiid  system,  and  results  obtained. 

BOILER  OPERATION 

Coal  Saving.  Coal-Saving  in  the  Chemical  Industry,  David  Brownlie.  Pamphlet 
published  by  Brownlie  *fe  Cîreen.  England,  15  pp.  Rules  for  scientific  control 
of  steam  boiler  plant  based  on  records  of  performance  of  60  typical  steam 
boiler  plants  of  chemical  industry  of  Great  Britain.  Reprinted  from  Chem. 
Trade  .11.   &  Chem.  Engr..  Aug-Sept.  1920. 

Feedwater  Regulation.  Scientific  Boiler  Feed  Water  Regulation,  Roland  Moeller. 
Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs.,  vol.  27,  no.  1,  Jan.  1921.  pp.  19-24.  6  figs. 
Automatic  mechanical  device. 

Firing.  Influence  Upon  Boiler  Economy  of  Continuous  Firing  of  Highly  Volatile 
Fuel  Without  Intervening  Cleaning,  A.  B.  Reck.  Jt.  Am.  So".  Heat.  &  Vent. 
Engrs..  vol.  27.  no.  1,  .Tan.  1921,  pp.  1-5,  3  figs.  Results  of  two  tests  with 
bituminous  coal  one  made  before  and  another  after  fourteen  days  of  contin- 
uous firing  with  same  fuel  without  intervening  cleaning. 

BOILERS 

Inspection.  A  National  System  for  the  Inspection  and  Registration  of  Steam 
Boilers^  Power,  vol.  53.  no.  2,  Jan.  11,  1921,  pp.  .58-61.  Plea  for  adoption 
by  all  State?  of  Boiler  Code  of  Am.  Soc.  Mech.  Engrs.,  which  was  formulated 
by  committee  composed  of  representatives  of  users,  designers  and  manu- 
facturers of  boilers  and  boiler  materials  after  numerous  and  exhaustive  hear- 
ings in  which  representatives  of  every  interest  affe^-ted  took  part.  This  Boiler 
Code  has  been  adopted  as  standard  by  Boiler  Inspection  Departments  of 
17  states. 

BOILERS.  WATER-TUBE 


Tkanaiit.  Trrnnry  BriuMt.  Chem.  et  Mvullurclml  Eng.,  vol.  24.  no.  4.  Jan.  7fi. 
1021.  pp.  177-17N.  4  n«ii  .Mmth*fmiitica]  study  of  ««luUibrium  dUcram.  and 
rt^ullfl  i>f  fiiiidie*  nnftdn  by  vnriou*  invmtlgmtor*,  notably  L.  OuiJIet  m  Hrvtj* 
di-   M/tiilliirititT. 
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BRIDGE   FOUNDATIONS 


DniinN  AND  Construction.  Dmign  and  CoiMtnjrtion  of  Bridge  Foundatinna, 
Llewellyn  N.  Kdwartljt.  Can.  Kngr  .  vol.  40.  no.  7  F-b  17  102!  pp  -'27- 
232,   fi   fies.     Coodilinnii   alTf^ting  Htrfam   nrour.      '  '  '  ir- 

vey»  important.     Charnrtrrictifn  of  foundation  nÉ.i- 

gruvela,  aanda,   clays,   Hoft  nuiU  nnd   earth      Artili'  ■■ic 

compacted  aoils,  grillage,  piles  and  crilM. 

BRIDGE.S.  CONCRETE 

I.k}ng-.Span.  Long-Span  Reinforced  Concrete  Bridges  (Lea  ponts  en  arc  à  grande 
portée  en  béton  arm^-)-  Génie  Civil,  vol.  77,  no.  26,  Dec.  Z5.  1920.  pp  63r>- 
533,  10  fign.  Ri'inforced-concrft<>  Htructurca  of  more  than  300  ft-  m  span, 
built  in  Germany,  Sweden  and  Italy. 

Reconstruction.  The  Reconstruction  of  Warrington  Bridge.  Engineering, 
vol.  lU.no.  2870.  Feb.  11.  1921.  pp.  158-100,  and  172.  10  figs.  Bridge  ba*  clear 
span  of  134  ft.  and  is  80  ft.  wide. 

BRIDGES,   RAILWAY 

Reconstruction.  Allegheny  River  Bridge  Reconstructed  at  New  Grade.  Eng. 
Xews-Rec.,  vol.  86,  no.  7.  Feb.  17.  1921.  pp.  284-287,  5  figs.  Baltimore  & 
Ohio  R.R.  crossing  at  Pittsburgh  replaced  by  new  structure  of  longer  spans 
at  higher  elevation.  New  side  span  raised  15  ft.  when  channel  span,  built 
at  new  grade,  is  rolled  in. 

BROACHES 

Manufacture.  The  Design  and  Manufacture  of  Broaches.  Eng.  Production, 
vol.  2,  no.  17,  Jan.  27,  1921,  pp.  122-126,  3  figs.  With  special  reference  to 
parts  having  internal  splines. 

BUILDING   CONSTRUCTION 

Rammed  Earth.  Use  of  Rammed  Earth  as  "Masonry"  in  Building  Construction, 
Thomas  Crane  Young.  Eng.  News-Rec.,  vol.  86,  no  6,  Feb.  10,  1921,  pp. 
267-268,  3  figs.     Test  for  compression  showed  strength  of  125  lbs.  per  sq.  in. 

Standard  Practices.  Report  of  Standard  Practices  Committee.  Can.  Engr.. 
vol.  40,  no.  4.  Jan.  27,  1921,  p.  165.  Suggestions  and  broad  general  lines 
for  adoption  and  amplification  by  various  associations  that  are  collective 
members  of  Assn.  Can.  Building  ,&  Construction  Industries. 

BUILDINGS 

Air  Infiltration.  A  Study  of  the  Infiltration  of  Air  in  Buildings,  O.  W.  Armspach. 
Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs..  vol.  27.  no.  1,  Jan.  1921,  pp.  4»-53.  3  figs. 
Progress  report  upon  tests  that  are  being  carried  out  jointly  by  Research 
Bureau  and  U.  S.  Bureau  of  Mines. 

Steel-Fhame.     See  Electric  Welding.  Steel-Frame  Buildings. 

BUSES 

Trolley-Operated.  The  Trackless  Trolley  Abroad.  James  W.  Welsh.  Aera. 
vol.  0.  no.  7,  Feb.  1921.  pp.  720-729.  13  figs.  Data  on  operation  in  England. 
Germany.  Austria  and  China.  Advantages  claimed  for  trolley  operated 
bus  are  low  initial  investment  and  cheap  operating  and  maintenance  costs. 


Mercantile  Marine.  Advantages  of  the  Use  of  the  Water-Tube  Boiler  in  the 
Mercantile  Marine.  James  Kemnal.  North-East  Coast  Instn.  of  Engrs.  & 
Shipbuilders,  Advance  paper,  9  pp..  8  figs.  Advantages  of  water-tube  boiler 
over  cylindrical  type. 

BORING   MACHINES 

Horizontal.  Recent  Machine  Tool  Development'*.  Engineering,  vol.  Ill,  no. 
2873.  Jan.  21,  1921,  pp.  66-69,  25  figs,  partly  on  supp.  plate.  Horizontal 
boring  machines. 

BRAKES 

Shoe  Design.  Designing  Brake  Heads  for  Uniform  Shoe  Wear.  H.  M.  P.  Murphv. 
Ry.  Mech.  Engr..  vol.  95,  no.  2.  Feb.  1921.  pp.  107-108.  5  figs.  Principle 
applicable  to  heads  used  on  wheels  revoUnng  in  one  or  both  directions. 

BRASS 

Nickel.  Nickel  Brasses.  Chem.  &  Metallurgical  Eng.,  vol.  24.  no.  6,  Feb.  9. 
1921,  pp.  261-265,  6  figs.  Summary  of  work  of  Leon  Guillet  published  in 
"Revue  de  Métallurgie"  of  1913  and  1920  on  important  role  played  by  nickel 
in  manufacture  of  low-copper  ternary'  brasses. 


CABLES,  ELECTRIC 

Insulation.  Higher  Temperatures  in  Cable  Insulation.  Elec.  World,  vol.  77, 
no.  8,  Feb.  19,  1921,  pp.  413-415.  2  figs.  Low-tension  cables  were  subjected 
to  intermittent  tests  at  excessive  loads  with  little  damage  to  insulation.  Higher 
temperature  limits  are  recommended  based  upon  load  factor. 

Paper-Insulated.  Notes  on  the  Effect  of  Heat  on  Impregnated  Paper  from  Cable 
Insulation,  Wallace  S.  Clark.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40.  no.  2.  Feb. 
1921,  pp.  113-114.  Tests  made  to  determine  temperature  at  which  marked 
deterioration  in  impregnated  paper  took  place. 

Permissible  Operating  Temperatures  of  Impregnated  Paper  Insulation 
in  which  the  Dielectric  Stress  is  Low.  L.  L.  Elden.  Jl.  Am.  Inst.  Elec.  Engrs.. 
vol.  40,  no.  2.  Feb.  1921,  pp.  145-14S.  Edison  Elec.  Illuminating  Co.  of 
Boston  records  of  loads  of  230-volt  d.-c.  feeders  from  1910  to  1920.  In  18 
years  of  use  of  single-conductor  and  concentric  low-tension  feeder  cables 
there  is  no  record  of  failure  of  these  cables  due  to  loading  conditions. 

The  Maîdmum  Safe  Operating  Temperature  of  Low-Voltage  Paper- 
Insulated  Cables,  W.  A.  Del  Mar.  Jl.  Am.  last.  Elec.  Engrs..  vol.  40.  no.  2, 
Feb.  1921,  pp.  131-134,  7  figs.  Experiments  showed  that  continuous  operation 
at  100  deg.  cent,  for  less  than  a  month  seriously  impairs  mechanical  condition 
of  impregnated  paper. 
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Stranded.  Measurement  of  Relative  Eddy  Current  Losses  in  Stranded  Cables. 
James  A.  Cook.  JI-  Am.  Inst.  Elec.  Engrs.,  vol.  40.  no.  2,  Feb.  1921.  pp. 
93-95.  5  figs.  Experimental  measurements  of  eddy-current  losses  in  cables 
of  various  strands. 

CAR  AXLES 

Design.  Notes  on  Axle  Design.  Machy  (Lend),  vol.  17,  no.  434,  Jan.  20,  1921, 
pp.  494-495,  3  figs.  Chart  for  determining  centrifugal  force  exerted  on  car 
axles  when  turning  a  curve. 

CAR  WHEELS 

Chilled-Iron.  Chilled-Iron  Car-Wheels  —  Their  Manufacture,  Properties  and 
Uses  (Les  roues  en  fonte  trempée,  leur  fabrication,  propriétés  et  usages). 
M.  E.  Polushkin.  Revue  de  Métallurgie,  vol.  17.  no.  11.  Nov.  1920.  pp. 
713-735,  20  figs.  European  and  American  practices  contrasted-  (To  be 
continued.) 

CASE  HARDENING 

Bibliography.  Review  of  Case  Carbonizing,  1920,  O.  A.  Knight.  Forging  & 
Heat  Treating,  vol.  7,  no.  1,  Jan.  1921,  pp.  51-54  and  65.  Review  and  synopsis 
of  important  articles  relative  to  case  carbonizing  which  have  appeared  in 
current  technical  journals  past  during  year. 

Nitrogen  and.  Nitrogen  and  Case-Hardening,  Henry  Fay.  Chem.  &  Metallurgical 
Eng.,  vol.  24,  no.  7.  Feb.  16.  1921.  pp.  289-290.  Nitrogenizing  process  which 
takes  place  when  steel  is  heated  in  cyanide. 

Steel.  A  New  Method  of  Case  Hardening  Steel.  William  J.  Merten.  Trans.  Am, 
Soc.  for  Steel  Treating,  vol.  1.  no.  4.  Jan.  1921,  pp.  270-273.  1  fig.  Heated 
Steel  is  brought  into  contact  with  pure  nascent  gas  continuoiisly  generated  in 
separate  unit,  preferably  under  pressure. 

CAST  IRON 

Briquetting  Refuse.  The  "Boreas"  Ca<it-Iron  Refuse  Briquetting  Machine. 
Foundry  Trade  Jl..  vol.  23.  no.  229.  Jan.  6,  1921,  p.  20,  1  fig.  Manufactured 
by  Colley  Engineering  ■&  Machinery  Co.,  London,  England. 

CEMENT 

Bauxite.  Cast  Cements  and  the  Electric  Furnace,  M.  J.  Bied.  Practical  Engr.. 
vol.  63.  no.  1767,  Jan.  6.  1921,  pp.  6-7,  2  figs.  Strength  of  bauxite  cement. 
Translated  from  Revue  de  l'Ingénieur  et  Index  Technique. 


Oil.  High-Current  Tests  on  High-Tension  Switchgear,  Philip  Torchio.  Jl.  Am. 
Inst.  Elec.  Engrs-,  vol.  40.  no.  2.  Feb.  1921.  pp.  120-131.  24  fiçs.  Testa  on 
oil  circuit  breakers  and  disconnecting  switches  to  determine  their  strength  at 
brush  contacts  and  supports  in  withstanding  mechanical  Htre«ses  engendered 
by  magnetic  flux  due  to  flow  of  large  currents  of  order  of  100,000  amperes, 
as  may  exist  at  times  of  short-circuits  on  large  systems. 

Selecting  Oil  Circuit  Breakers.  H.  L.  Wallau.  Elec.  World,  vol.  77. 
no.  5,  Jan.  29.  1921.  pp.  252-253.  2  figs.  Graph  showing  rupturing  strength 
of  circuit  breakers  under  various  voltages. 

CITY  PLANNING 

Saskatchewan.  Town  Planning  and  Development  in  Saskatchewan,  W.  A.  Begg. 
Can.  Engr..  vol.  40,  no.  7.  Feb.  17.  1921,  pp.  219-222,  4  figs.  Resume  of 
developments  since  passing  of  town  planning  and  rural  development  act, 
and  of  methods  of  regulating  land  subdi\'ision  employed  since  1909. 

Zoning.  Zoning  and  City  Planning,  Thomas  Adams.  Can.  Engr..  vol.  40.  no.  4. 
Jan  27,  1921,  pp.  167-168.  Comparison  of  progress  in  United  States  and 
Canada.     (Concluded.) 

CLUTCHES 

Ring.  The  Design  of  Expanding  Ring  Clutches,  W.  A.  Milnes.  Mech.  World, 
vol.  69,  no.  1776,  Jan.  14,  1921,  pp.  25-26,  4  figs.     CompuUtion  of  dimenaions. 

COAL 

Briquetting.  Anthracite  Conservation  by  Briquetting.  A.  L.  Stillman.  Coal 
Industry,  vol.  4,  no.  2,  Feb.  1921,  pp.  100-103,  4  figs.     Description  of  briquetr 

ting  plant. 

Distillation.  By-Products  of  Coal  Distillation  (L'extraction  de?  diff^érenta  produits 
de  la  distillation  de  la  houille).  A.  Grebel.  Génie  Civil,  vol.  78,  no.  2.  Jan.  8, 
1921,  pp.  35-37,  2  figs.  Processes  and  installation  of  Comme ntry-Fourcham- 
bault  et  Decazeville  Society. 

Recovery  from  Ashes.  Fuel  Recovery  from  Ashes.  Eng.  Production,  vol.  2, 
no.  16,  Jan.  20,  1921,  p.  99,  1  fig.  Typical  plant  in  operation  in  French  works 
for  recovery  from  Eishes  unburnt  coal  in  form  of  coke  breeze. 

COAL  HANDLING 

Scraper  Loading.  Costs  of  Scraper  Loading  and  Conditions  Under  Which  It 
Works  Best.  A.  B.  Benedict.  Coal  Age.  vol.  19.  no.  5.  Feb.  3,  1921.  pp.  222-226. 
4  figs.  Where  coal  is  clean,  faces  fairly  long,  top  good  and  above  all  where 
cars  can  be  supplied  regiilarly  and  in  adequate  number,  scraper  loader  has 
successfully  met  widely  varying  conditions. 


CEMENT.  PORTLAND 

"Marque  Spéciale."  "Marque  Spéciale"  Swiss  Cement.  Cement  &  Eng.  News, 
vol.  33,  no.  2,  Feb.  1921,  pp.  30-32.  Portland  cement  with  properties  for 
developing  early  strength. 

CENTRAL  STATIONS 

Operation.  Operation  of  Electric  Central  Stations  (Étude  des  conditions  de  fonc- 
tionnement des  centrales  61ectriques)G.  Jochmans.  Société  Belge  des  élec- 
triciens, vol.  34,  Nov.-Dec.  1920.  pp.  261-273.  6  figs.  Construction  of  load 
diagram.     (To  be  continued.) 

CHAINS 

Testing.  Chains  and  Lifting  Gear.  Mech.  World,  vol.  69,  no.  1776,  Jan.  14,  1921, 
pp.  36-37.  Proving  and  testing.  (Abstract.)  Home  Office  pamphlet, 
of  H.  M.  Stationery  Office,  Imperial  House.  London. 

CHIMNEYS 

Construction.  Ordinance  for  Construction  of  Chimneys  Proposed  by  the  Nation- 
Board  of  Fire  Underwriters.  Jl.  Am.  Soc.  Heat.  &  Vent.  Engrs.,  vol.  27, 
no.  1.  Jan.  1921.  pp.  25-28. 

Design.  Chimneys  —  Practical  Features  of  Design,  Terrell  Croft.  Power,  vol.  53, 
no.  7,  Feb.  15.  1921,  pp.  257-260,  15  figs.  Causes  tending  to  destroy  chim- 
neys. Effects  of  wind  pressure.  Location  of  center  of  wind  pressure.  Sustain- 
ing ability  of  soil.     Graphic  method  of  determining  tasbility  of  chimneys. 

CHUCKS 

M.4GNETIC.  Magnetic  Chucks.  Ellsworth  Sheldon.  Am.  Mach..  vol.  54,  nos.  4 
and  5.  Jan.  27  and  Feb.  3.  1921.  pp.  121-124  and  7  figs.,  177-180.  8  figs.  Prin- 
ciple of  operation  and  structural  details  of  various  types;  classification  of 
magnetic  chucks. 

Magnetic  Chucks — II.  Am.  Mach.,  vol.  54,  nos.  6,  7  and  8,  Feb.  10.  17 
and  24.  1921.  pp.  213-217.  8  figs..  265-269,  14  figs.,  and  324-329.  12  figs.  Feb. 
10:  History  of  developments.  First  magnetic  chuck  patent  issued  48  years 
ago.  Early  chucks  and  their  construction.  Progress  from  1873  to  1914. 
Feb.  17:  Characteristics  of  various  types.  Feb.  24:  Downes,  Patton  and 
Walker  types. 

CIRCUIT  BREAKERS 

Blow-Out  Force.*».  The  Measurement  of  the  Magnetic  Blow-Out  Forces  in  Circuit 
Breakers,  A.  C.  Bartlett.  Elecn.,  vol.  86,  no.  2225.  Jan.  7,  1921.  p.  48.  4  figs. 
Measurements  at  Research  Laboratories  of  General  Electric  Co.,   London. 


COAL  MINES 

BiTtruiNors.  Fire  Prevention  in.  Causes  and  Prevention  of  Fires  and  Explosions 
in  Bituminous  Coal  Mines,  Edward  Steidle.  Dept.  of  Interior,  Bur.  of  Mines, 
Miners*  Circular  27,  1920,  75  pp..  117  figs.  List  of  common  causes  of  fires 
and  explosions,  prepared  from  examination  of  report  of  State  Mine  Dept, 
and  of  Bur.  of  Mines. 

Electricitt  in.  State  Mining  Laws  on  the  Use  of  Electricity  in  and  about  Coal 
Mines,  L.  C.  Ilsley.  Dept.  of  Interior,  Bur.  of  Mines,  technical  paper  271. 
1920,  53  pp.,  1  fig.  28  states  have  regulations  prepared  by  commissions  or 
enacted  laws  governing  operation  of  coal  mines. 

COAL  TAR 

Research.  Coal-Tar  Research  at  Shadyside.  John  Morris  Weiss  and  Charles 
Raymond  Downs.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  4,  Jan.  26,  1921. 
pp.  150-155,  6  figs.  Account  of  expansion  of  scope  and  facilities  of  research 
department  of  Barrett  Co.  Study  of  physical  properties,  methods  of  testing 
and  development  of  synthetic  products. 

COAL  WASHING 

Experimental  Station.  Coal  Washing  at  the  Northwest  Experimental  Station, 
Earl  R.  McMillan.  Elec.  Rev.  (Chicago),  vol.  78,  no.  4,  Jan.  22.  1921.  pp. 
142-145,  2  figs.  Bur.  of  Mines  plant  prepared  to  recover  150.000  tons  of 
culm  in  one  dump. 

COKE 

Hardness  Testing.  Importance  of  Hardness  of  Blast  Furnace  Coke,  Owen  R. 
Rice.  Iron  Age.  vol.  107,  no.  6.  Feb.  10.  1921.  pp.  380-381.  1  fig.  Apparatus 
used  at  Bethlehem  Steel  Co.  to  determine  hardness  of  coke.  (Abstract.) 
Paper  read  before  Am.  Inst.  Min.  &  Metallurgical  Engrs. 

COAt   MANUFACTURE 

Demster-Toogood  Retorts.  Demster-Toogood  Continuous  Verticals  at  Hawick. 
Gas  World,  vol.  74.  no.  1905.  Jan.  22.  1921.  pp.  64-66,  2  figs.  Demster-Too- 
good patented  coking  retort. 

COKE-OVEN  GAS 

Composition.  Composition  of  Coke-Oven  Gases  (Sur  la  composition  de  quelques 
gaz  de  fotirs  à  coke),  P.  Lebeau  and  A.  Damienn.  Comptes  rendus  des  séances 
de  l'académie  des  Sciences,  vol.  171.  no.  26,  Dec.  27.  1920.  pp.  1385-1386. 
Records  of  examinations. 
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COKK  OVEN8 

llr-Piii>i>ii<T  Hv-I'nxlupl  Coko  Ovon  I'lnnOi  of  YMtrrday  ami  T<><Uy,  J  M.  Iliut' 
iri(a.  Jr.  niiut  luirnni'ii  .t  HIrrI  I'InnI,  viil  tl,  no  I.Jnii  1021.  ii|>.  lO-l.'l.  II  llip. 
ProunvK  of  iirl  in  '2H  yoitrii  lui  iltiiNtrnttMl  ti>'  old  itiul  nt*w  |»lr%nrA  of  .Sninet* 
Sulvity  l-'o       Drnjiiti*  tniiiroviMiHOilA  onulltul  cliHrnrtiTifltica  i*flll  rrninlii. 

Tln>  llyl'rixliirt  (  <iki-  Ovi-n  ln.lii»tr.v.  IICO,  (,'  J.  Uimnljiirg  Hliut 
Kiirnnin  .*  SiitI  I'liini.  vol  1).  no  1.  Jnn.  Illltl,  p  IH.  Kir»t  Inrgr  balUiry 
of  Iririniiuhir-ltui'-lypK  ovrnn  i-ii(n|i)ol(«(l  itnd  mn^cfwafully  opcrmtffl  ilurtng  year. 
Spociiil  (■onnlriiotloli  fo»tur<«  iiiiitnllutioni  uf  year. 

COMPUKSSED   AIK 

Mktkrinq.  The  MrtcrinK  of  ConiprmjitHl  Air,  John  I,.  IlodgBon.  Colliery  Guardian, 
vol.  121,  no  :iia5,  Jan.  28,  1II2I,  pp.  271-272,  10  flga.  Type*  of  metera  in  um. 
Paper  rond  Iwfore  Midland  Iiut.  Min.,  Civil  &  Moch.  Engra. 

CONCRETE 

SrïcrriCATioN».  Some  Conlroversal  Pointa  in  Concrete  8p«ci6cationa,  Frank 
Barber.  Jl.  Eng  Inil.  of  Ciiniidii.  vol.  4,  no.  2.  V<ib.  11121,  pp.  117-122.  Din- 
rusaioii  on  <liniouItieéi  in  preptirioK  roncrete  Bperi(îriitionii.  with  particular 
reference  to  provision  of  jtrt^ater  detail  in  clauses  denling  with  workmanship. 

Stbenoth.  How  Quantity  of  Miiinn  Water  Affects  Strength  of  Concrete.  En». 
World,  vol.  18,  no.  2.  Feb.  1921.  p.  95,  1  fig.  Dingram  constructed  from 
teats  nuule  at  Structural  Material  Uesearch  Laborator>'.  I^wis  Inst..  Chicago. 
Ilule  derived  is  to  u!«c  smallest  quantity  of  mixing  water  that  will  produce 
workable  mix. 

Tanotc  Acid,  Effect  on.  Effect  of  Tannic  Acid  on  the  Strength  of  Concrete, 
DulT  A.  Abranis.  Structural  Matls.  Research  Loboratory,  I^wis  Inst.,  bul.  7, 
Nov.  192t).  .11  pp..  16  figs.  Testa  conducted  under  auspices  of  Am.  Soc.  for 
Testing  Matls. _  Strength  of  concrete  was  reduced  for  all  percentages  of  tannic 
acid,  for  all  mixes,  and  ages  used.  Lcaa  than  0.1  per  cent  of  tannic  acid  in 
terms  of  weight  of  aggregate  ma.v  reduce  strength  of  concrete  to  one-half  ita 
normal  value.     Reprinted  from  Proo.  Am.  Soc.  for  Testing  Matls. 


COST  ACCOU.NTING 

I'owEii  Plant*.  Armour  .System  of  Power  Plant  Aeeounlinc — II,  O.  A.  AodafMO. 
Power,  vol.  63,  no.  t>,  Feb.  1,  1021.  pp.  170-174,  II  6c>.  Report  avatcm 
iupplemente<l  by  charu  and  tabl«  to  éliminai*  ealcuUtiona 


CRANKflJIAn-S 

CnANKPiN    Tounino    MACiiivr      U..lii'iiiK  T.,-.!    f 
Engr  ,  vol.   1.11,  t>.. 
longs  to  closM  in  \^  ' 
pins  and  inside  sun 
by  George  Richards  ai  Lu-,  Lugluiid. 
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DIE  CASTINGS 

Ubb8.  Appliciition  of  InsnrtA  to  Die  Caiitinjtii,  M  Stern.  Am.  Mach  .  rol.  M 
no.  7.  Feb.  17,  1021,  pp.  284-286.  0  ftftn  Divuion  of  opplicatu^Q  of  iaatrii 
into  four  general  groupe.  Various  methods  of  providing  inserts  with  SDchon. 
Locating  points. 

DIES 

Mantjpactdre.     a  School  for  Die  Sinkeni.  J.  H.  G. 

Treating,  vol.  7.  no.   1,  Jan.  1921,  pp.  30-38. 
school  is  conducted  by  Billinfpi  A  Spencer  Co.. 

Composition  and  Hardening  of  Die  Blocks, 
Wurster-      Forging   A   Heat  Treating,   vol.   7. 
Physical  properties  conferred  by  composition. 
are  fumisned. 

The    Design    and    Construction    of    Press 
vol   2.  no.  18.  Feb  3.  1921.  pp.  148-14y.  4  figs, 
and  die  for  different  thickneases  and  materiaJa. 


Williams.  Forging  ft  Heat 
Manner  in  which  (ue-^nkers' 
Hartford.  Conn 
,  James  H.  Herron  and  A.  L. 
no.  1.  Jan  1921.  pp.  34-36. 
Tempers  at  which  die  blocks 

Tools — I.     Eng-    Production, 
Table  of  allowances  for  p\iach 


CONCRETE  CONSTRUCTION 

CoaTfl.  On  the  Economics  of  Building  Design,  J.  Morrow  Oxlev.  Jl.  Eng.  Inat. 
of  Canada,  vol.  4.  no.  2.  Feb.  1921.  pp.  123-130.  8  figs.  Graphs  and  table» 
shonnng  relative  effect  on  cost  of  variations  in  proportions,  cumensions  and 
floor  loading  for  standard  types  of  buildings 

Hessian  System.  The  Hessian  Fabric  System  of  Concrete  Construction.  Concrete 
&  Constructional  Eng.,  vol.  16,  no.  1,  Jan.  1921,  pp.  62-64.  3  figs.  Walls 
are  erected  in  situ  by  means  of  wooden  nolds  which  are  raised  course  by  course 
until  wall  is  completed. 

Stresses.  Latest  Developments  in  Concrete,  H.  C.  Boyden.  Nebraska  Blue- 
Print,  vol.  19,  no.  4,  May  1920,  pp.  72-85.  Survey  of  researches  on  stresses 
of  concrete  structures,  and  of  laws  which  have  been  formulated  for  designing 
them. 

CONCRETE  REINFORCED 

Bond  in.  Bond  in  Reinforced  Concrete.  Engr.,  vol.  131.  no.  3395.  Jan.  21.  1921. 
pp.  65-66.  Results  of  tests  in  which  bars  were  pushed  through  in  prisms 
of  concrete.     Comparison  with  tests  in  which  bars  were  pulled  out. 

Slabs.  The  Strength  of  Rein  forced-Con  ere  te  Slabs  with  Cross-Reinforcement 
(Krydsarmerede  Jœrnbetonpladers  St>Tke),  N.  J.  Nielsen.  Ingenioren, 
vol.  29,  no.  94.  Nov.  24,  1920.  pp.  723-728.  8  figs.  It  is  shown  that  the  ultimate 
stresses  in  reinforced  concrete  can  be  calculated  by  means  of  differential 
equations.     Numerical  examples  for  square  and  rectangular  plates. 

Stress  Formula.  Formula  for  Computing  Compressive  Stress  that  can  be  Borne 
by  Reinforced  Concrete  (Formule  rationnelle  du  taux  de  compression  du 
béton).  M.  Mougnié.  Annales  des  Ponts  et  Chaussées,  vol.  5.  no.  10.  Sept.- 
Oct.  1920,  pp.  142-154.  Formula  involving  coefficient  which  is  ratio  of  theoret- 
ical moduli  of  elasticity  of  steel  and  concrete. 

Testing  Reinforcing  Steel.  Tests  on  High  Tension  Steels  in  Reinforced  Concrete 
Design,  H.  Kempton  Dyson.  Sur\'eyor,  vol.  59,  no.  1514.  Jan.  21.  1921. 
pp.  39-40.     Experiments  by  sub-committee  of  Concrete  Inst. 

CONTRACTORS 

Code  op  Ethics.  Proposed  Code  of  Ethics  for  Contractors.  Eng.  News-Rec., 
vol.  86,  no.  6,  Feb.  10.  1921,  pp.  257-258.  Submitted  at  New  Orleans  conven- 
tion for  consideration  of  the  members  of  Associated  General  Contractors. 

CONTRACTS 

Cost-Plus  and  Litmp-Sum.  General  Conditions  of  Contract.  Contract  Rec., 
vol.  35,  no.  4.  Jan.  26.  1921.  pp.  93-97.  Clauses  for  incorporation  in  both 
cost-plus  and  lump-sum  contracts  to  define  clearly  obligations  of  all  parties 
to  agreement.  Discussed  at  Construction  Conference  of  Association  of 
Canadian  Building  &  Construction  Industries. 

Standard  Forms.  Standard  Contract  Forma.  Contract  Rec.,  vol.  35.  no.  5.  Feb. 
2.  1921,  pp.  114-115.  Final  forms  of  agreement  as  adopted  at  Winnipeg 
Conference  of  Assn.  of  Can.  Building  &  Construction  Industries. 

CORE  OVENS 

Electric.  Electric  Heating  in  the  Iron  Industry,  Wirt  S.  Scott.  Iron  Age.  vol. 
107.  no.  6.  Feb.  10.  1921.  pp.  384-385-  Development  of  electric  core  ovens 
for  foundry  and  experiences  with  heat  treating  furnaces. 


DIESEL  ENGINES 

Armbtrono-Sdlzer.  The  Armstrong-Sulzer  Marine  Diesel  Engine.  Steamship 
vol.  32,  no.  379.  Jan.  1921.  pp.  179-182,  5  figs.  Manufactured  by  Sir  W.  G. 
Armstrong,  Whitwortb  &  Co.,  England. 

Marine.  Marine  Diesel  Engine  of  5.400  Shaft  Horse-Power.  Motorship.  vol.  6, 
no.  2,  Feb.  1921.  p.  121,  2  figs.  Sulzer  two-cycle  motor  for  pnqnilsioa  of 
ocean  liners. 

NoRDBERG.  Nordberg  2000  B.  H.  P.  Two-Cycle  Diesel  Engine.  Motorship.  vol  6, 
no.  2.  Feb.  1921.  pp.  114-llS.  5  figs.  Carels  type  four-c>linder  engine  with 
500  b.hp.  cylinder  output. 

DRAINAGE 

Perforated-Pipe  Filter.  An  Investigation  of  Perforated-Pipe  Filter  Under- 
drains,  Harry  N.  Jenks.  Eng.  News-Rec.,  vol.  86,  no.  4.  Jan.  27.  1921.  pp. 
162-166.  5  figs.  Limits  determined  of  head  required  to  obtain  uniformity 
of  discharge  along  laterals,  of  aixe  and  spacing  of  laterals  and  perforations. 

DREDGES 

PcMP  Efficiency.  Effect  of  Worn  Runners  on  Dredge  Pump  Efficiency.  Iran  E. 
Houk.  Eng.  News-Rec,  vol.  86,  no.  4,  Jan.  27.  1921,  pp.  169-170.  1  fig. 
Comparative  tests  of  new  and  worn  runners  show  economic  necessity  of 
providing  for  prompt  replacement. 

DRILLING 

Square  Holes.  Square  Hole  Drilling  Attachment.  Engineering,  vol.  111.  no 
2872.  Jan.  14,  1921,  pp.  43-44  and  46.  9  figs.  Radbore  head  for  drilling  square 
holes  from  solid  exactly  as  ordinary'  drilling  machine  drills  round  holes  only 
difference  in  operation  being  that  feed  is  put  on  traversing  work  instead  of 
traversing  drill. 

DRILUNG  MACHINES 

Pneumatic  Clamps.  Pneumatically  Operated  Clamps  for  Drilling  Machines, 
J.  V.  Hunter.  Am.  Mach..  vol.  54,  no.  5.  Feb.  3,  1921.  pp.  180-181.  4  figs. 
Devices  developed  in  locomotive  shops  of  Wabash  Railroad  Co.,  Decatur,  lU. 

Vertical.  A  new  Vertical  Drilling  Machine.  Eng.  Production,  vol.  2,  no.  16, 
Jan.  20,  1921,  p.  103.  2  figs.  Machine  is  designed  for  high-spe^  twist  drills 
and  is  capable  of  drilling  holes  up  to  2H  in-  diameter  in  steel.  It  is  manu- 
factured by  Fairbairns  &  Co..  Leeds,  England. 

DROP  FORGING 

Industry.  The  Drop  Forging  Industry  in  1920-1921,  L.  W.  Alwyn  Schmidt.  Forg- 
ing &  Heat  Treating,  vol.  7,  no.  1,  Jan.  1921,  pp.  4-7.  Past  year  was  one 
of  general  readjustment.  Change  in  business  psychology  recommended. 
Effect  of  readjustment  of  prices  on  level  of  production  still  in  excess  of  prewar 
volume. 

DYNAMOMETERS 

Heenan-Froude.  The  Heenan-Froude  Dynamometer.  Flight,  vol.  13,  no.  4, 
Jan.  27,  1921,  p.  65,  2  figs.  Dynamometer  for  testing  internal-combustion 
engines. 
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EFFICIENCY,  INDUSTRL^L 

Olympia  Exhibition.  The  "Efficiency*'  Exhibition  at  Olympia.  Engineering, 
vol.  Ill,  no.  2876,  Feb.  11,  1921.  pp.  176.  Machine  and  methods  designed 
to  bring  about  personal  and  civic  efficiency  and  efficiency  of  transport  of 
production  and  of  use  of  fuel.     (To  be  continued.) 

ELECTRIC  CIRCUITS,  A.  C. 

SHORT-CiBCUiTfl.  Short-Circuits  in  Alternating  Current  Networks  and  Means  of 
Protecting  Against  Them  (Sur  les  ac<^idents  de  mise  à  la  masse  dans  les  réseaux 
à  courant  alternatif  et  les  moyens  de  protection),  J.  Perret.  Revue  générale 
de  rÉlectricité.  vol.  9.  no.  4,  Jan.  22.  1921.  pp.  107-109,  4  figs.  Method  of 
protection  by  employing  single-phase  self  reactance  at  origin  of  feeder. 

ELECTRIC  DRIVE 

Industrial  Applications.  The  Electric  Drive  in  Industry.  Beama,  vol.  8,  no.  1. 
Jan.  1921,  pp.  45-54,  15  figs.  Applications  of  electric  drive  to  printing  presses, 
and  machine  tools. 

ELECTRIC  FURNACES 

Fdel-Fired  Furnaces  vs.  Relative  Thermal  Economy  of  Electric  and  Fuel-Fired 
Furnaces,  E.  F.  Collins.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  4, 
Jan.  1921.  pp.  217-227  and  (discussion)  pp.  227-229,  5  figs.  Graphs  showing 
relative  efficiency  at  various  temperatures,  also  relative  cost  of  fuel  and  fuel 
heat  losses. 

Induction.  High-Frequency  Induction  Steel-Furnace.  E.  F.  Northrup.  Chem. 
&  Metallurgical  Eng.,  vol.  24,  no.  7,  Feb.  16.  1921.  pp.  309-311,  3  figs.  Com- 
bination of  cru  cible- melting  flexibility  with  advanced  practice  of  electric 
melting,  manufactured  by  Ajax  Electrotbermic  Corp. 

Iron  FonNORiEa.  Electric  Furnaces  in  the  Iron  Foundry,  Richard  Moldenke. 
Iron  Age,  vol.  107.  no.  7.  Feb.  17,  1921,  pp.  437-439.  Cost  and  advantages 
of  duplexing  or  electric  melting  of  cold  scrap.  Control  of  sulphur,  manganese 
and  phosphorus.     Paper  read  before  Am.  Inst.  Min.  &  Metallurgical  Engrs. 

Non-Ferrocs  Metals.  Electric  Furnaces  for  Non-Ferrous  Metals,  John  B.  C. 
Kershaw.  Engr..  vol.  131.  no.  3394.  Jan.  14,  1921,  pp.  44  and  48-50.  7  figs. 
Results  of  tests  made  under  three  different  systems  of  operation  with  two 
furnaces,  one  of  ordinary  brass-melting  type,  provided  with  lift-out  crucible. 
and  other  of  tilting  type.  Systems  of  operation  were  (1)  continuous  operation 
for  24  hours  a  day.  (2)  10-hr.  operation,  and  (3)  special  10-hr.  operation,  in 
which  sufficient  power  was  maintained  during  night  to  keep  furnace  hot. 

Oil,  Gas  and  Coal  Furnaces  vs.  Relative  Economy  of  Oil.  Gas,  Coal  and  Electric 
Heated  Furnace:^,  Seth  A.  Moulton  and  W.  H.  Lyman.  Trans.  Am.  Son.  for 
Steel  Treating,  vol.  1.  no.  4,  Jan.  1921,  pp.  249-270.  Comparative  operating 
costs,  comparative  annual  production,  and  comparative  advantages  and 
disadvantages. 

Operation.  Operating  Details  of  Electric  Furnaces,  Edward  T.  Moore.  Chem. 
&  Metallurgical  Eng.,  vol.  24,  no.  4,  Jan.  26,  1921,  pp.  171-176.  7  figs.  Excerpt 
from  report  of  electric  furnace  committee  of  Association  of  Iron  &  Steel  Elec- 
trical Engineers  based  on  questionnaire  submitted  to  steel  manufacturers 
operating  electric  furnaces. 

Smelting.  Electric  Smelting  Furnaces — I,  F.  Rowlinson.  Beama,  vol.  8,  no.  1. 
Jan.  1921.  pp.  14-22.  8  figs.  Survey  f  developments  in  utilization  of  electric 
furnace  for  steel  making. 

Steel  Manufacture.  English  and  American  Types  of  Electric  Iron  and  Steel 
Furnaces  Compared,  John  B.  C.  Kershaw.  Foundry  Trade  Jl..  vol.  23, 
nos.  229,  230  and  231.  Jan.  6.  13  and  21,  1921,  pp.  5-7,  2  figs..  29-30,  2  figs., 
and  53-55.  3  figs.     Heroult,  Ludlum  and  Rennerfelt  types. 

The  Electric  Furnace.  E.  T.  Moore.  Assn.  Iron  &  Steel  Elec.  Engrs.. 
vol.  3.  no.  1,  Jan.  1921,  pp.  5-8.  Recent  applications,  specially  in  steel  manu- 
facture. 

See  also  Steel  Castings.  Electric  Melling. 

ELECTRIC  GENERATORS.  A.  C. 

Waterwheel-Driven.  Measurement  of  Load  on  Large  Water-Wheel  Driven 
Alternators.  C.  W.  Leonard.  Power,  vol.  53.  no.  4»  Jan.  23,  1921,  pp.  136- 
138,  2  figs.     Results  of  tests  on  5000  kw.  unit. 

ELECTRIC  LOCOMOTIVES 

Comparison  of  Types.  Economic  and  Constructive  Aspects  in  the  Construction 
of  Modern  Large  Electric  Locomotives  (Wirtschaftliche  u.  konstruktive 
Gesichtspunkte  im  Bau  neuerer  Gross-Elektrolokomotiven),  Alb.  Laternser. 
Schweiierisehe  Bauzeitung,  vol.  77,  no.  5,  Jan.  29.  1921,  pp.  49-51,  6  figs. 
Description  of  the  IC+Cl  type  of  the  Swiss  Federal  Railwav  for  high-voltage 
single-phase  current.  15,000  volt.  16'^  periods,  and  the  2  C  2  type  Gr.  E  332 
of  the  Italian  State  Railroad  for  3-phase  current  3000  volt,  16K  periods, 
both  constructed  by  the  Oerlikon  Machine  Factory;  and  a  comparison  of  them 
with  recent  American  types  of  the  Gen.  Elec.  and  Westinghouse  Cos. 

Design.  The  Application  of  the  Electric  Locomotive  to  Main-Line  Traction  on 
Railways,  H.  E.  O'Brien.  Jl.  Instn.  Elec.  Engrs.,  vol.  28,  no.  295.  Sept.  1920. 
pp.  S58-S69,  9  figs.  Elements  of  design  are  developed  from  examination  of 
performance  data  of  C.  M.  &  St.  P.  Railway  and  on  Italian  and  Swiss  railways. 


Freight.  Freight  Electric  Locomotives  of  the  Swiss  Federal  Railways,  Constructed 
by  Oerlikon  Works  (Locomotives  électriques  à  marchandises  des  chemina  de 
fer  fédéraux  suisses  construites  par  les  ateUers  d'Oerlikon).  Génie  Civil, 
vol.  78,  no.  2003,  Jan.  1.  1921.  pp.  1-3,  2  figa.  Type.  2-6-6-2;  tension,  15.000 
volts;  maximum  grade,  2.6  per  cent;  horsepower,  1700. 

Operation.  Train  Handling  with  Electric  Locomotives.  W.  S.  H.  Hamilton.  Ry.  Age. 
vol.  70,  no.  3.  Jan.  21.  1921.  pp.  227-231.  5  figs.  Recorde  of  operation  in 
electrified  section  of  C  M.  &.  St.  P.  Railway. 

ELECTRIC  MOTORS 

Installation.  Electrical  Features  of  Motor  Installations,  Gordon  Fox.  Power 
Plant  Eng.,  vol.  25.  no.  3.  Feb.  1.  1921.  pp.  168-172.  7  figs.  Tables  giving 
d.c.  motor  currents  and  volts  for  cables  necessary  for  continuous  rated  motors, 
wire  capacity  of  conduits,  wire  sizes  for  a.c.  motors,  etc. 

Temperature  Rise.  Allowable  Temperature  Rbie  for  Motors,  H.  M.  Phillips. 
Power,  vol.  53,  no.  2.  Jan.  11.  1921,  pp.  62-65.  2  figs.  Comparisons  between 
fifty-degree  and  forty-degree  rise  motors.  Standardization  rules  of  A.I.E.E. 
and  Electric  Power  Club  on  temperature  rise.  Two  armatures  having  same 
temperature  at  full  load  may  have  different  temperatures  at  increased  load. 
Tables  making  comparisons  of  insulations  when  subjected  to  various  tem- 
peratures. 

ELECTRIC  RAILWAYS 

Fre:igot-Train  Service.  Electric  Motive  Power  in  Freight  Train  Service,  W.  S.  H. 
Hamilton.  Ry.  Age,  vol.  70.  no.  5,  Feb.  4.  1921,  pp.  323-326.  3  figs.  One 
C.  M.  &  St-  P.  Locomotive  handles  2800-ton  trains  on  07  to  1  per  cent  as- 
cending grades.  Speed-tractive  effort  curves  on  resistance  for  Chicago, 
Alilwaukee  &  St.  Paul  freight  locomotives. 

Maintenance.  Maintenance  on  the  B..  A.  &  P..  F.  W.  Bellinger.  Elec.  Ry.  Jl-, 
vol.  57,  no.  5.  Jan.  29,  1921.  pp.  217-219.  10  figs.  Seven  years  of  operation 
of  Butte,  Anaconda  &  Pacific  under  strenuous  conditions  have  demonstrated 
staj-ing  qualities  of  electric  locomotive.  Maintenance  costs  with  this  type 
of  motive  have  been  substantially  less  than  with  steam  engine.  Shop  force 
of  about  thirty  men  suffices  for  inspection  and  repair  work. 

Track  Construction.  Track  Construction  in  Poughkeepsie,  A.  J.  Str&tton.  Elec. 
Ry.  Jl..  vol.  57,  no.  S,  Feb.  19.  1921.  pp.  344-347.  14  figs.  Built  with  103-lb. 
grooved  girder  rail  with  bolted  and  seam  welded  joints,  steel  ties  and  founda- 
tion and  paving  of  concrete. 

ELECTRIC  SWITCHES 

Oil.  Effective  Oil-Switch  Overhauling.  F.  I.  Morgan.  Elec.  World,  vol.  77.  no.  4, 
Jan.  22.  1921.  pp.  193-196.  4  figs.  Methods  used  in  caring  for  tji^ical  switch 
in  large  Pennsylvania  power  plant  to  insure  maximum  operating  efficiency. 

ELECTRIC  TRANSMISSION  LINES 

Economical  Construction.  Building  Transmission  Lines  Vs.  Paying  Freight  on 
Coal  H.  L.  Wallau.  Elec.  World,  vol.  77.  no.  8.  Feb.  19,  1921.  pp.  422-423. 
1  fig.  Determining  factors  are  fixed  charges  of  line,  freight  charges  on  fuel 
and  relative  thermal  efficiencies  and  construction  costs  of  two  plants. 

High-Tension.  a  New  Record  in  High  Tension  Transmission.  John  A.  Koontr. 
Jl.  Electricity,  vol.  46,  no.  2,  Jan.  15.  1921.  pp.  58-59.  4  figs.  Line  carrying 
electricity  at  165,000  volts  is  made  of  steel-core  aluminum  conductors  having 
37-strand  cable  consisting  of  7  strands  of  steel  and  30  of  aluminum. 

Locating  Resistance  Faults.  A  Loop  Test  for  High  Resistance  Faults,  H.  V. 
Higgitt.  Elecn..  vol.  86.  no.  2227.  Jan.  21,  1921.  pp.  96-97,  1  fig.  Modified 
method  of  taking  Jamieson  loop  test. 

ELECTRIC  WELDING 

Seam-Welding,  Machines.  Electric  Seam-Welding  Machines.  Alfred  Gradenwitz. 
Am.  Mach..  vol.  54.  no.  4.  Jan.  27,  1921.  pp.  128-129,  5  figs.  Intermittent 
process  designed  by  German  firm. 

Steel-Frame  Buildings.  Electrically  Welded  Steel  Frame  Building.  Engineerings 
vol.  111.  no.  2872.  Jan.  14,  1921.  pp.  55-56,  8  figs.  Details  of  buildings  con- 
structed by  welding  methods  in  England. 

EMPLOYMENT  MANAGEMENT 

Des  Moines  Employment  Association.  Consolidate  Employment  Study,  H.  C. 
Pfund.  Iron  Trade  Rev.,  vol.  68,  no.  4,  Jan.  27.  1921,  pp.  286-289  and  293, 
6  figs.  Association  formed  by  employers  in  Des  Moines,  Iowa,  "to  promote 
harmony  and  co-operation  between  employer  and  employee,"  and  to  "encourage 
continuous  employment." 

Duties  of  M. -onager.  The  Employment  Manager  in  an  Engineering  Works. 
Engineering,  vol.  Ill,  no.  2873.  Jan.  1921.  pp.  65-66.  Duties  of  manager. 
Technique  of  hiring  men. 

R.*JLWAYS.  The  Functions  of  a  Railway  Employment  Service,  J.  C.  Clark.  Ry.  Age, 
vol.  70.  no.  5.  Feb.  4.  1921.  pp.  329-331.  Methods  of  selecting  best  men  and 
following  up  new  employees. 

Selecting  Employees.  Simple  Tests  for  Selecting  Office  Workers,  Eugene  J.  Benge. 
Indus.  Management,  vol.  61,  no.  3.  Feb.  I.  1921,  pp.  91-93,  3  figs.  Suggests 
method  of  de\-ising  and  standardizing  clerical  tests. 

Sizing  Up  the  Qualities  of  a  Man,  Walter  D.  Scott.  Can.  Manufacturer, 
vol.  41,  no.  2,  Feb.  1921.  pp.  39-41.  1  fig.  Suggested  classification  of  personnel 
qualifications.     Position  for  which  man  of  known  character  is  best  suited. 
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Jiiy  Wi-Mt,      .11.   Am,  (Vruiiiin  Sur,,  viil.  4 
gmpliy  fur  y  Pun  IUU7  to  lu:20. 


\  UriulinK  I  iKt  oil  Vltrooiia  ICnnmrUni  on  Iron  ntxl  StriO,  (.'Inrcnro 
I.  J»n.  1U2I.  pp.  47.<H.    Uiblio- 


ENGINEER8 

Tnai.nino  or.  Some  SiigAnitioiui  for  tlio  TrAtnins  of  Kngini^m,  Anniion  H.  J.  Hnll. 
'l>aiu.  Innl.  Mnr.  Kiign..  vol.  32.  Dpc.  11)20,  pp.  251-207  nnd  (duouuion) 
pp.  307-377.     Coinbiniition  of  teohnicnl  tr«ininc  and  indiulrial  «pprantioMhip. 

EXCAVATION.   EARTH 

liDii.niNQ  Kou.NDATioNB.  A  Concrrtp  Job  Mpchnnicnl.  Publio  Workii.  vol.  50. 
no.  2,  Jtin.  S.  t1>21.  pp.  20-21),  -I  (iiiii.  Excuvntion  work  for  foundntions  of 
new  muniripul  building  in  New  York  City.     (Concluded.) 

EXECUTIVES 

DuTli»  or.  How  to  Develop  Executive  Ability  Through  Pemonality.  O.  Sumner 
Smsll.  Indus.  Management,  vol.  01.  no.  a.  Feb.  1,  1921.  pp.  115-118.^  Study 
of  prinriplo  \mderlying  kckhI  nrgHnitiitton.  Meuns  whereby  executive  can 
definitely,  •tyatemnticntly  and  surely  build  mornlc  in  his  subordinutca. 


CuNrRKTK.      Mpthoilfi   nnd    I'lnnl   for  f 'onatrurting   f'onrrelf 
York   County  <.*<)urt   lloiute.     Kng.    A   Contritrtirig,   ••  • 
IV2I.  pp.  75-7H,  5  lign.     Conatnietion  of  founrUtion  rn 
nnd  exterior  wall*  extending  up  to  utrert  grade. 
Set  also  lirUio*  Foundation»,  iJtngn. 


FUELS 


-    ut    .New 

Jan.   2f), 

lient  floor 


Oil.     Sm  Oil  Futl. 

Tvnr.  A  New  Proc<4w  of  f>r>ing  Turf  for  Fuel  in  Finland.  Chem.  A  .Metallurgical 
Eng..  vol.  24.  no.  5,  Feb.  2,  1II2I,  p.  215.  Haw  turf  in  «wnmp  tN  fre«d  from 
tdl  olfl  rootA  and  rhanged  to  thin  mud,  by  (Kiwerful  jet  of  water  under  proMiure 
of  20  ntmuiiphf'refi.  Âlud  in  pumne*!  out  on  drying  field  and  t<]tT*-wl  in  layer* 
from  20  to  30  em.  in  depth  which  arc  aubacfiuently  cut  into  brirki. 

Utilizatio.n.  The  Work  of  the  Committee  for  the  Utilisation  of  FueU  travaux 
de  la  eornmiMion  d'utiliitation  de*i  rombuntiblea),  Cornu*Th/-nnrd  Krvue  de 
Mf'-tnllurgie,  vol.  17,  no.  11.  Nov.  1020,  pp.  757-7(14.  Committee  wn^  app^iint- 
ed  by  l-Vench  Mitiintry  of  Public  Workii.  First  report  of  <^"ornriiitt«-e  dcAU 
with  results  obtained  in  steel  works  with  mixture  of  coal  and  wood  in  Martin 
furnace. 

Set  aUo  Coat;  Ligniit,  Oil  Fuel;  Pulvtrited  Coal. 

FURNACES.  ANNEALING 


FACTORY   iMAXAGKMENT 

See  Induitrial  Manaoement. 


Coxnxuoufl.  Tunnel  Furnace  for  Continuous  .\nnealing.  Iron  A  Coal  Trade* 
Rev.,  vol.  102.  no.  27.59.  Jan.  14.  1921.  p.  49,  2  figs.  Advantages  claimed 
for  tunnel  type  of  furnace  is  that  by  gradual  advance  of  cold  material  into 
annealing  zone  all  calorific  value  of  waste  gase«  can  be  usefully  atMorbed, 
leaving  obly  sufficient  temperature  in  outlet  to  create  neccssao'  draft  ia 
chimney  stack. 

FURNACES.   BOILER 


FATIGUE 

Industrial.  Fatigue  in  Steel  Works.  Iron  &  Coal  Trades  Rev.,  vol.  102.  no.  275S, 
Jan.  7,  1921.  pp.  6-9.     Report  of  Indastrial  Fatigue  Research  Board,  England. 

Industrial  Fatigue.  Charles  S.  Myers.  JI.  Royal  Soc.  of  Arts,  vol.  (>9. 
no.  3558.  Jan.  2S,  1921.  pp.  150-156  and  (discussion)  pp.  156-159.  Method 
of  measuring  fatigue. 

Output  in  Boot  and  Shoe  Factories.  Eng.  A  Indus.  Management,  vol.  5. 
no.  3,  Jan.  20.  1921,  pp.  70-72.  9  figs.  Investigations  carried  out  by  Industrial 
Fatigue  Research  Board. 

FERROMANOANESE 

Electric-Fcrnace  Production.  The  Electric  Furnace  for  Production  of  Ferro- 
manganese,  E.  S.  Bardwell.  Jl.  Electricity  &  Western  Industry,  vol.  46. 
no.  3,  Feb.  1,  1921.  pp.  120-122.     Method  of  Anaconda  Copper  Mining  Co. 

FILTERS.  SAND 

Operation.  Results  of  15  Years*  Operation  of  the  Indianapolis  Filters.  Eng. 
News-Rec.  vol.  S6.  no.  5,  Feb.  3,  1921,  pp.  218-219.  Operation  of  slow-saud 
filters  has  proven  successful. 

Slow  vs.  Drtptinq  Inst  all. *.tio>î.  Toronto  Filtration  Plant,  James  Milne.  Con- 
tract Rec..  vol.  35,  no.  6.  Feb.  9,  1921.  pp.  139-143.  Slow-  and  driftiag- 
sand  installations  compared. 

FIREBRICK 

Spaluko.  A  Study  of  Spalling,  Raymond  M.  Howe  and  Robert  F.  Ferguson. 
Jl.  Am.  Ceramic  Soc.  vol.  4,  no.  1,  Jan.  1921,  pp.  32-46,  11  figs.  Comparison 
of  laboratory  spalling  tests  of  firebricks  and  behavior  in  service. 


LiONTTE-BoRNiNO.  The  Adaptation  of  Steam-Boiler  Furnaces  to  Lignite  Coals 
(Die  Umstellung  der  Dampfkcssclfeuerungen  auf  Rohbraunkohle),  H.  PradeL 
Braunkohle.  vol.  19,  nos.  38,  39  and  40.  Jan.  1.  8  and  15.  1921.  pp.  4G9-172. 
477-482  and  489-492,  7  figs.  Impressions  from  the  Furnace  Engrs.'  Conven- 
tion in  Berlin.  Germany.  Concludes  with  summary  of  author's  recormnenda- 
tions. 

Tdrbisb.  The  Turbine  Patent  Furnace.  Elec.  Times,  vol.  59.  no.  1525.  Jan.  6, 
1921.  p.  11,  2  figs.  Designed  on  principle  of  impulse  turbine.  Air  through 
corresponds  to  nozzle  and  fire-bars  to  blades  of  turbine. 


FURNACES,  ELECTRIC 


See  Electric  Furnaces. 


FURNACES.  HEAT-TREATING 

Electric.  Recent  Developments  in  Electric  Heat-Treating  Furnace*,  H.  O.  ?wo- 
boda.  Forging  &  Heat  Treating,  vol.  7.  no.  1,  Jan.  1921.  pp.  83-85.  Applica- 
tions to  date.  Classification  of  electric  heating  furnaces  as  to  resistor  con- 
struction, resistor  material,  charging  and  operating  and  control.  Discusfdoo 
of  cost  of  operation . 

FURNACES.   REA^RBERATORY 

Charging  Method.  New  Method  of  Charging  Reverberatory  Furnaces,  J.  O. 
.\mbler.  Eng.  &  Min.  Jl,  vol.  Ill,  no.  5,  Jan.  29,  1921,  p.  22R  1  fig.  Ex- 
perimental machine  designed  for  charging  material  at  nractically  continuous 
rate  into  furnace  by  mechanical  means,  without  production  of  dust. 


FLOOD  CONTROL 

California.  Control  of  Flood  and  Tidal  Flow  in  the  Sacramento  and  San  Joaquin 
Rivers.  California.  C.  S.  Jar^is.  I*roc.  Am.  Soc.  Ci\il  Engrs..  vol.  47,  no.  1, 
Jan.  1921.  p.  3-  Re'view  of  progress  made  toward  flood  control  on  Sacramento 
and  San  Joaquin  Rivers,  and  description  of  new  conditions  obtaining  along 
lower  courses  of  these  rivers  which  seem  to  demand  exclusion  of  tidal  effects 
from  these  channels.     (Abstract.) 


GAGES 

Developments.  Recent  Developments  in  Gauging  Apparatus.  Eng.  Production, 
vol.  2,  no.  15,  Jan.  13,  1921,  pp.  40-44,  12  figs.  Machines  recently  intro- 
duced by  Alfred  Herbert.  Coventrj'.  England,  notably  gear  pitch  and  concen- 
tricity measuring  machine  and  imiversal  gage  measuring  machine. 

Dial.  Gauging  with  Dial  Instrimicnts.  Engr.,  vol.  131.  no.  3395.  Jan.  21.  1921, 
pp.  76-77,  4  figs.     Dial  gages  for  gaging  thickness,  length,  diameters,  depth,  etc. 


FORGING 

Drop  Haumers.  .application  of  Compressed  Air  to  Drop  Hammers  and  Forging 
Presses.  Forging  &  Heat  Treating,  vol.  7,  no.  1,  Jan.  1921,  p.  27.  Details 
of  work  done  at  U.  S.  Na^*y  Yard,  Norfolk,  Va. 

Forge  Shops.  Forge  Plant  for  75  MM  Projectiles,  T.  W.  Towler.  Blast  Furnace 
&  Steel  Plant,  vol.  9.  no.  2.  Feb.  1921.  pp.  168-171.  5  figs.  Shop  designed 
to  turn  out  from  50,0(X)  to  55.000  shell  forgings  daily. 


GAGING 

Limit.  Limit  Gauging.  Jl.  Instn.  Mech.  Engrs.,  no.  9.  .Tan.  192i.  pp.  10S9-1124, 
25  figs,  partly  on  5  supp.  plates.  Technical  considerations  on  formation  of 
system  of  limits.  Description  of  gage  testing  apparatus  designed  and  used 
at  National  Physical  Laboratory,  England. 

GAS  ENGINES 


FORGINGS 

Sand-Blastino.     Sand-Blasting     Forgings     and 
H.  D.  Gates.     Forging  &  Heat  Treating.  ^ 
4  figs.     Comparison  of  costs. 


Sand-Blasting     Versus     Pickling, 
ol.  7,  no.  1.  Jan.  1921.  pp.  72-74, 


Steel  Works.  The  Gas  Engine  in  Iron  and  Steel  Works,  T.  B.  Morley.  Elecn., 
vol.  86.  no.  2227,  Jan.  21.  1921.  pp.  99-102,  9  figs.  Galloway  tandem-cylinder 
engines. 

Testing.  The  Working  and  Testing  of  a  Gas  Engine,  Arthur  G.  Robson.  Practica 
Engr..  vol.  63,  no.  1768.  Jan.  13,  1921.  pp.  20-23,  18  figs.     Methods  of  testing. 
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GAS  MANUFACTURE 

Standards.  Standards  for  Gas  Sen-ice.  Dept.  of  Commerce.  Circular  of  Bur.  of 
Standards,  no.  32,  140  pp  ,  Dec.  7,  1920.  Recommended  standards  in  regard 
to  manufacture  of  coal  gaa.  carbonated  water  gas,  by-product  oven  gas,  oil 
gas  and  mixture  of  these. 

GAS  TURBINES 

Elements.  The  Gas  Turbine.  B.  Pochobradaky.  Beama,  vol.  8,  no.  1.  Jan.  1921. 
pp.  ft-13.  Gas  turbines  are  classified  into  explosion  and  constant-pressure 
turbines.     Technical  elements  of  each  of  these  types  are  studied. 


INter-Floor  Transportation.  Inter-Floor  Transportation  by  the  d'Kumy 
Motoramp  System,  Harold  F.  Blanchard.  Eng.  World,  vol.  18,  no.  2.  Feb. 
1921,  pp.  16&-IO6,  2  figs.    Staggered  floor  construction. 

HEAT  TRANSMISSION 

Pipe  Coverings.  Emissivity  of  Heat  from  Various  Surfaces,  V.  S.  Day.  Power 
House,  vol.  14.  no.  2.  Jan.  20.  1921.  pp.  17-23.  11  figs.  Testa  carried  out 
at  experiment  station  of  University  of  Illinois.  Heat  loss  was  greater  through 
asbestos  paper-covered  pipes  than  through  same  pipes  uncovered. 


GAS  WORKS 

Developments.^  Gas  works  Engineering  in  1920.  Engr.,  vol.  131.  no.  3393,  Jan. 
7,  1921,  p.  12.     Survey  of  developments. 

GASOLINE 

Natural  Gas.  Gasohne  by  the  Charcoal  Abswplion  Process,  G.  A.  Burrell.  G-  G. 
Oberfell  and  C  L.  Voress.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  4,  Jan. 
26,  1921,  pp.  156-160.  7  figa.  Description  of  activated  charcoal  process  for 
absorbing  vapors  from  natural  gas.  Comparison  with  commercial  processes; 
activated  coconut  shell  charcoal;  absorption  and  selection;  steam  distillation 
of  saturated  carbon;  yields  and  quality  of  products. 

Gasoline  from  Natural  Gas.  V — Hydrometer  for  Small  Amounts  of 
Gasoline.  R.  P.  Anderson  and  C.  E.  Hinckley.  JI.  Indus.  &  Eng.  Chem., 
vol.  13,  no.  2,  Feb.  1921.  pp.  144-145,  3  figs.  Apparatus  for  rapid  and  fairly 
accurate  determination  of  gravity  of  gasoline  when  quantity  is  inauflîcient  to 
float  usual  type  of  hydrometer. 

Peat  as  Sodrce  of.     See  Peat.  Gasoline  from. 

GEAR  CUTTING 

HoBBiNO  Machines.  Automatic  Robbing  Machine.  Iron  Age.  vol.  107,  no.  4. 
Jan.  27,  1921,  pp.  259-260,  3  figs.  Machine  designed  for  rapid  production 
of  helical  and  herringbone  gears. 

Newark  No.  5  Automatic  Gear-Hobbing  Machine.  Am.  Mach..  vol.  54, 
no.  4,  Jan.  27,  1921,  pp.  157-158,  1  fig.  Machine  designed  for  rapid  produc- 
tion of  helical  gears. 

GEARS 

Grinding.  The  Precision  Grinding  of  Hardened  Gears.  Eng.  Production,  vol.  2. 
no.  18,  Feb.  3,  1921,  pp.  158-161,  8  figs.  Machine  for  grinding  gears  developed 
by  Sulzer  Bros.,  England. 

Helical.     See  Gear  Cutting,  Hohhing  Machines. 

Worm.  Worm  Gear  Design,  S.  Bramley- Moore.  Machy.  (Lond.),  vol.  17,  no.  4.34, 
Jan.  20,  1921,  pp.  474-480,  20  figs.  Study  of  forces  acting,  formulas  for 
computing  dimensions,  and  comparison  of  types  of  worm  gears.  Paper  read 
before  Instn.  Automobile  Engrs. 

GRINDING 

Centbeless.  Centreless  Grinding.  Eng.  &  Indus.  Management,  vol.  5.  no.  2. 
Jan.  13,  1921,  pp.  39-41.  3  figs.  Machines  which  have  been  developed  for 
grinding  straight  cylindrical  work  without  centres. 

Cylindrical,  Speeds  for.  Work  Speeds  in  Cylindrical  Grinding.  Machy.  (Lond.). 
vol.  17.  no.  434.  Jan.  20,  1921,  pp.  481-183.  Importance  of  using  prefer 
speed.  Fallacy  of  idea  that  the  faster  the  rotation  of  work,  the  higher  rate 
of  production.  , 

GRINDING  MACHINES 

Sttbface.  Rotary  Surface  Grinding  Machine.  Engineering,  vol.  Ill,  no.  2874, 
Jan.  28.  1921,  pp.  100-102,  13  figs.  Constructed  by  Heald  Machine  Co.. 
Worcester,  Mass.  Machine  is  designed  for  flat  grinding  of  small  articles 
such  as  can  be  held  by  magnetic  chuck. 


HEATING,  ELECTRIC 

Industrial.  Unusual  Industrial  Heating  Developments.  Wirt  S-  Scott.  Eler. 
World,  vol.  77,  no.  6.  Feb.  5.  1921,  pp.  307-310.  6  figs.  Developments  of 
electric  air  heating  for  textile  mills.  Typical  uses  to  which  electric  heat  can 
be  applied. 

HOUSES.  CONCRETE 

England.  Concrete  Cottage  Building.  Housing  at  Liverpool.  Concrete  à 
Constructional  Eng.,  vol.  16.  no.  1,  Jan.  1921,  pp.  22-29,  9  figs.  Heavy 
concrete  walling  patented  by  Economic  Building  Corporation. 

Ingebsoll  System.  Concrete  House  Construction  at  Valley  View  Development  of 
Ingersoll-Rand  Co.  Eng.  &  Contracting,  vol.  55  no.  4,  Jan.  26,  1921,  pp. 
89-90.  4  figs.     Monolithic  structures  of  rapid  construction. 

Concrete-Block.  Rebuilding  the  City  of  Halifax,  A.  J.  R.  Curtis.  Building  Age. 
vol.  43,  no.  2.  Feb.  1921,  pp  21-23,  8  figs-  Concrete-block  houses  with  mono- 
lithic foundations. 

HOUSING 

Financing,  England.  How  Great  Britain  is  Financing  Half  a  Million  Homes, 
R.  J.  Caldwell.  Indus.  Management,  vol.  61,  no.  3,  Feb.  1,  1921,  pp.  106-107, 
1  fig.     Description  of  London  housing  bond  plan. 


HYDRAULIC  TURBINES 


Design.  Tendencies  in  Development  of  Hydraulic  Prime  Movers,  S.  L.  Shuffleton. 
Jl.  Electricity  &  Western  Industry,  vol.  46,  no.  3,  Feb.  1,  1921,  pp.  116-118. 
3  figs.  Capability  of  handling  increasingly  higher  heads  and  involving  in- 
creasingly large  concentration  of  power  in  single  units. 

Installations.  New  Western  Turbine  Installations.  Lewis  F.  Moody.  JI.  Elec- 
tricity &  Western  Industry,  vol.  46,  no.  3,  Feb.  1,  1921.  pp.  119-120,  1  fig. 
Survey  of  turbine  installations  now  under  construction  by  I.  P.  Morris  Dept. 
of  William  Cramp  &  Sons  Ship  &  Engine  Building  Co.,  Philadelphia. 

Lubrication.  Lubrication  of  Hydraulic  Turbines.  Lubrication,  vol.  6,  no.  11. 
Dec.  1920,  pp.  1-8,  9  figs.  Scheme  for  lubrication  of  large  turbines  of  Niagara 
Falls  Power  Co. 

Niagara  Falls  Power  Development.  The  Hydraulic  Turbines  for  Niagara  Falls. 
Power  House,  vol.  14,  no.  2.  Jan.  20,  1921.  pp.  24-26.  6  figs.  Each  of  these 
machines  will  develop  61,000  b.hp.  at  187>^  r.p.m.  They  will  be  coupled  to 
45,000-k:%'a.  vertical  generators.     Tiu-bine  casing  weighs  110  tons. 

Theory.  Contribution  to  the  Theory  of  High-Speed  Hydraulic  Turbines  (Contribute 
aila  teoria  delle  turbine  idrauliche  veloci),  Giacomo  Buchi.  Industria,  vol.  34, 
no,  23.  Dec.  15,  1920.  pp.  561-567,  17  figs.  Comparative  examination  of 
design  features  of  leading  types,  together  with  records  of  experiments.  (To  be 
continued.) 

Wellman-Seaver-Morgan.  Hydraulic  Turbines  for  Queenston  Development. 
Can.  Engr.,  vol.  40,  no.  5.  Feb.  3.  1921.  pp.  185-186A,  6  figs.  Casings,  runners 
and  speed  rings  of  two  Wellman-Seaver-Morgan  units  of  61,000  hp.   capacity 

each. 


GUN  METAL 

Tests  on.  Gun-Metal,  J.  Amott.  Foundry  Trade  Jl.,  vol.  23.  no.  229.  Jan.  6. 
1921,  pp.  2-4,  11  figs.  Suggests  restriction  of  term  "gun-metal"  to  ternary 
alloy  copper-tin-zinc.  Testa  on  metal  of  composition  87  per  cent  copper, 
9  per  cent  tin,  3  per  cent  zinc  and  one  per  cent  lead.  Paper  read  befcwe  Scottish 
Branch  Instn.,  British  Foundrymen. 


H 


HACK-SAWING  MACHINES 

Enoush.  a  New  Hack  Sawing  Machine.  Machy.  (Lond  ),  vol.  17,  no.  435,  Jan. 
27,  1921,  p.  524,  2  figs.  Designed  to  cut  bars  up  to  6  in.  diameter.  Manu- 
factured by  Blundstone  Engineering  Service,  Coventry,  England. 

HANDLING  MATERIALS 

Electric  Power  in.  Application  of  Electrical  Power  to  Modern  Handling  Plants, 
H.  C.  Widlake.  Chem.  Age  (Lond.),  vol.  4,  no.  82,  Jan.  8,  1921,  pp.  38^0. 
5  figs.     Survey  of  developments. 

Economies  in  Handling  Materials  in  Industrial  Plants,  J.  S.  Tuthill. 
Elec.  World,  vol.  77.  no.  4,  Jan.  22,  1921,  pp.  201-202.  Instances  of  savings 
effected  by  electrically  operated  material  handling  machinery  and  examples 
of  adaptation  to  cover  varying  needs. 


HYDROELECTRIC   PLANTS 

France.  The  Great  Modern  Hydroelectric  Plants  (Les  grandes  distributions  élec- 
triques modernes),  A.  Troller.  Nature  (Paris),  no.  2433,  Nov.  20.  1920. 
pp.  326-332.  7  figs.  Tendencies  in  design  and  construction  as  shown  in  latest 
installations,  notably  hydroelectric  plant  at  Eget  in  the  Pyrénées. 

Simplon  Tunnel.  The  Termination  of  the  Simplon  Tunnel  (L'achèvement  du  tunnel 
du  Simplon),  J.  Boudet.  Vie  technique  &  industrielle,  vol.  2,  no.  16,  Jan.  1921, 
pp.  305-314,  30  figs.  Hydroelectric  installation  at  north  entrance.  (Continua- 
tion of  serial.) 

Surge  Tanks.  Diaphragm  Increases  Surge  Tank  Capacity.  Can.  Engr.,  vol.  40, 
no.  3  Jan.  20,  1921,  p.  145.  2  figs.  Added  penstock  threatened  to  evertop 
tank,  but  surge  is  throttled  down  by  plate  with  small  opening. 

Water  Control.  Water  Control  on  Hydro-Electric  Systems,  R.  C.  Denny.  Power, 
vol.  53.  no.  6,  Feb.  8,  1921.  pp.  208-212.  10  fi^.  Operating  procedure  for 
hydroelectric  system  of  six  plants  utilizing  combined  static  head  of  2637  ft. 
Description  of  storage  reservoirs  and  methods  of  conveying  water  to  plants. 
Measurement  of  evaporation  from  reservoirs.  Evaporation  from  one  reservoir 
has  been  as  high  as  30  acre-feet  per  day. 

Water  Supply.  Forecasting.  Snow  Surveying  for  the  Forecasting  of  Stream 
Flow,  J.  E.  Church,  Jr.  Eng.  News-Rec.  vol.  86.  no.  6,  Feb.  10,  1921,  pp. 
244-218,  2  figs.  Methods,  factors  and  results  in  making  spring  predictions  of 
summer  water  supply  for  irrigation  and  power  in  streams  fed  by  mountain  snows. 


JOURNAL    OF    THE    E  N  G  I  N  K  K  K  1  \  <;     INSTITUTE    OF     CANADA 


55 


INHULATION 
PAPKn.     Ptrniliwihli*    Ot>prtiting    Tomp«*nitur«i    of    Imprecnaud    Paprr    IntuUtion 


IMPACT 

Ut'HATiON  or.  Umcuroh  on  Duration  of  Impact  <I{rrti(*rrh«ii  lur  In  durée  du  choc), 
OuorBo  Mnn-itu  Annnlcn  dc  Phyni^uo,  vol  II,  Nov-Dpo.  1020.  pp.  ;{()4V*333. 
'2  fiSN  MitiiNurnnimlit  of  iliinttinii  n(  impitct  l>i'l  wt*on  Ixill  imil  plain  by  oloctrinil 
pruci')u<,  iiiitl  riiipiriciil  foriiiulu  for  <-uU-u)utitiK  it. 

INDUSTIUAL   MANAQEMKNT 

HiiDOKT  CoNTKoi,  SvsTKM.  A  Uuilart  Control  Systrni  wlilrli  in  ProdurinjE'  UmultJi, 
Normnii  <!,  Shidlti  Antoniotivo  InduRtrira.  vol  ^^l.  no  0,  Feb.  10.  1021. 
pp.  2(1{)  1*71.  H  litis.  SynttMii  of  nianiiKfMiioht  which  (Miulilofi  dintrihutom  and 
nmnitftrrn  to  know  which  drpurliiuMitH  un-  iimltinK  niniiry  iind  which  urn  not 
nmkinK  money.     SyHteiii  devolopi'd  at   Piickiird-C'hicuito  dinlributors. 

KxPBNBB  Hruuction.  How  to  Roduoc  Kxponsffl  without  IIurtinR  the  Businesa. 
Fnotory,  vol.  20.  no,  2,  Jan.  1ft.  1021,  pp.  107-170  and  UlS,  2  figs.  Susgea- 
tions  from  vxecutivea  in  ropriwentutive  induatrinl  wurkn. 

iNsrKCTiON.  The  Part  InHpertion  Playa  in  Good  Manasomont,  Howell  B.  May. 
Factory,  vol.  2t\.  uoa.  2  and  .'t,  Jiin.  15  and  Feb.  1,  11)21,  pp.  17&-170,  5  figa.. 
and  33r>-330.  4  figfl.  Orffnnisntion  nod  operation  of  inapoction  dopartmont  and 
Bclection  of  nt'ocaaary  pi-rnonnol, 

Instruction  Siiket^.  Proposals  for  Nrw  Factory  Instruction  Sheeta  (KntwuKe 
nouer  Boiriobsblftttcrl.  Retrieb.  vol.  3.  no,  d.  Dec.  25,  1920.  pp.  44-45.  Proposai 
of  the  Committee  for  Economic  Prwluetion  for  instruction  sheet  for  the  use 
of   taperf». 

Proposals  for  New  Factory  Instruction  Sheets  (Entwûrfc  neuor  Betriebs- 
blatterh  Betrieb.  vol.  3.  no.  T.  Jan.  10.  1021.  pp.  50-51.  Proposal  of  the 
Committee  for  Economic  Production  for  an  inBtruction  sheet  for  the  fabrication 
and  use  of  screw  die-s. 

<^VERHEAD  ExPKNBE.  Distributing  Overhead  Expense  by  the  Machine  Hour  Rat« 
Method.  Christopher  Haigh.  Automotive  Industries,  vol.  44.  no.  4,  Jan.  27, 
1921,  pp,  172-177,  Advantages  of  machine  hour  rate  method  over  four  other 
methods — man  rate,  man  hour,  sold  hour,  and  material  and  labor.  Paper 
read  before  Am.  Gear  Manufacturers'  As-sn. 

Planning.  The  possibilities  of  Planning,  E.  A.  Pells.  Eng.  &  Indus.  Management, 
vol.  5.  no.  3.  Jan.  20,  1021,  p.  69.  Functions  of  planning  office  and  ita  place 
in  management  administration. 

Production  Systems.  Less  Wages,  or  More  Work?,  Maxwell  Droke.  Indus. 
Management,  vol,  61.  no,  3.  Feb.  1,  1921.  pp.  103-105.  Writer  holds  that 
20  per  cent  increase  in  production  is  safer  and  saner  than  20  per  cent  decrease 
in  wages. 

Modern  Production  Methods — XIV,  W.  R.  Basset.  Am.  Mach.,  vol.  54. 
no.  5,  Feb.  3.  1921.  pp.  187-191.  8  figs.  Method  of  analyzing  labor  costs  and 
their  relation  to  final  cost  of  manufactured  article. 

Routing.  Handling  and  Routing  Large  Work.  Machy.  (Lond),  vol.  17,  no.  435, 
Jan.  27,  1921.  pp.  501-507,  17  figs.  Methods  for  routing  cf  work  through 
factory. 

Routing  Con-sidered  as  a  Function  of  Up-To-Date  Management — FV» 
H.  K.  Hathaway  Indus.  Management,  vol.  61.  no.  3,  Feb.  1,  1921,  pp.  126* 
134,  8  figs.     Evolution  of  progress  sheet  into  assembling  route  sheet. 

-Safbtv  Departments.  What  is  the  Business  of  a  Safety  Department?  Henry 
Landesman.  Am.  Mach,,  vol.  54.  no.  7.  Feb.  17.  1921.  pp.  260-264.  Sigm- 
ficance  of  safety  department  in  industrial  plants.  Advantages  of  safety 
departments. 

Statistics,  Compiling  of.  Making  Statistics  Talk — III.  M.  C.  Rorty.  Indus. 
Management,  vol.  61,  no.  3,  Feb.  1,  1921,  pp.  119-125,  9  figs.  Mathematical 
and  semi-mathematical  uses  of  graphics. 

"Stock  Recori>s.     Accurate  Methods  in  Keeping  Stock  Records,  Fred  J.  Huntley. 
Automotive  Industries,   vol.  44,  no.   3.  Jan.  20,   1921.  pp.   125-128,  6  figs. 
System  at  plant  of  Cadillac  Motor  Car  Co.,  Detroit. 
See  aiso'Effineîicy,  Industrial, 

INDUSTRIAL   RELATIONS 

Arbitrating  Dispute,s.  When  You  Arbitrate,  Chesia  C.  Sherlock.  Am.  Mach., 
vol.  54,  no.  4,  Jan.  27, 1921,  pp.  130-132.  Three  kinds  of  arbitration  recognized 
by  law . 

Collective  Bargaining.  Tyrannous  Labor  Leaders.  Parlor  Sociah'sts  and  So-Called 
Collective  Bargaining.  Henry  Herbert  Squire.  Indus.  Management,  vol.  61, 
no.  3,  Feb.  1.  1921.  pp.  138-140.     Protest  against  "tyranny  of  labor  leaders." 

Incentive  Plans.  How  Rewards  Help  Workers  at  Their  Jobs.  Iron  Age,  vol.  107, 
no.  .'>,  Feb.  3,  1921,  pp.  317-320.  Report  of  Committee  on  Labor  Relations 
of  Cleveland  Chamber  of  Commerce. 

Open  Shop.  Open  Shop  Wins  at  Golden  Gate,  Don  Partridge.  Iron  Trade  Rev., 
vol.  68,  no.  G.  Feb.  10,  1921,  pp.  418^22.  5  figs.  Works  council  system 
reported  to  be  working  satisfactorily  in  shipyards,  commercial  shops  and 
manufacturing  plants  of  San  Francisco  Bay  District. 

The  Philosophy  of  the  Closed  Shop  in  Action,  James  A.  Emery.  Open 
Shop  Rev.,  vol.  18,  no.  1,  Jan.  1921,  pp.  3-24.  Arguments  in  favor  of  adopting 
open-shop  principle  in  U.  S.     Address  delivered  before  Nat.  Founders  Assn. 


in  Wl. 
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Strikes.     See  Strikes. 


INDUSTRIAL  TRUCKS 


Railways.     Electric  Vehicles  for  Railway  Purposes— II.     Ry.  Gaz.,  vol.  34,  no.  3, 
Jan.  21,  1921,  pp.  67-69.  6  figs.     De\ice  adopted  by  British  railway  companies. 


rh  l>i.-l.-.  tn.^r,,.«,   I.    I.,,'.,     l'>,,\,i,    I -,r.  hi-,'      .11     ,\m     ïi.^f     V.l'-      Lugn.. 

I  ,,^      '.■,(.  '-'ib- 

•  tr^ 

,  of 

.  , ,     ....  .  --nal 

L'oli<lu<-llvity    ut   ruhtrt-It!,    uiikjiHiI   t;f    iiiiMituru   ti>  fit» 

of  duct*  and   load   fnriorn  at   which   cahh»   am   ■■:  "«rw 

conct union  iiderive<l  that  purintit^iblc  operating  t^Ti,;  _   '  ùon 

of  load  factory  at  which  cabl«<rs  operate.     Temperature*  ul  1U6.  \tv  mit*X  W  d«c 
cent,  arc  rocommendinl  for  load  footon  of  33,  W  and  ftO  per  cent.  re*p«ctively. 

INSULATORS.   HEAT 

Magneaia.  Characteristics  of  ft5  per  cent  Magnr«ia  as  a  N'on-Hfiit-Condurting 
Covering,  Edward  II.  WiMh-in.  Heat  A  Vent.  Mag  .  vol  18,  no-  2.  Fe^b 
1021.  pp.  30-34.  1 1  figs  KcHults  of  t^'fts.  with  curves  showing  rnont  economic*! 
thickness  of  pipe  coverinit  for  difT<!renl  conditions. 

Conservation  of  Heat  in  Power  an<l  Heuting  Syatem*.  Edward  R.  Weidlein. 
Chem.  &  Metallurgical  Eng  .  vol,  24.  no  7.  Feb.  16,  I92I.  pp.  29.V300.  10  &«» 
Discussion  of  85  per  cent  magnesia  insulation,  showing  low  deprp<-iation  ralJ» 
under  wetting  and  dr>Tng  and  high-temperature  conditiorw.  Chart  for 
determining  economical  amount  of  insulation.  Amounts  <^t  coal,  heat  and 
money  saved  by  iasulation.     Paper  read  before  Am.  loat.  Chem.  En^ra. 

INTERCHANGEABLE   MANUFACTURE 

Machined  Fits.  An  .Analysts  of  Machined  Fits.  Mech.  Eng..  vol.  4.?.  no.  2. 
Feb.  1921,  pp.  132-133  and  144.  12  figs.  Questionnaire  being  sent  to  manu- 
facturers by  Subcommittee  on  Standards  and  Tolerances  for  Manufactured 
Material,  and  sectional  committee  on  Plain  Limit  Gages  for  General  Engineering 
Work,  a  sectional  committee  which  lb  working  under  Rules  of  Procedure  of  Ajn. 
Eng.,  Standards  Committee  and  is  sponsored  by  Am.  Soc.  Mech.  Engr^. 

Fatiotje  of.  Criterion  for  Determining  Fatigue  of  Internal-Combastion  Engine« 
(Au  sujet  de  la  détermination  d'un  critère  de  fatigue  générale  des  moteurs  à 
combustion  interne).  M.  Dumanois-  Comptes  rendus  des  Séances  de  l'Aca- 
démie des  Sciences,  vol.  172.  no.  1.  Jan.  3.  1921.  pp.  44-46.  Coefficient  of  general 
fatigue  is  expressed  in  terms  of  variations  of  temperature  of  inside  wall  of 
cylinder. 

Fuels  for.  Oils  for  Internal  Combustion  Engines.  J.  L.  Chaloner.  Trans.  Inst. 
Mar.  Engrs..  vol.  32.  Dec.  1920,  pp.  21.>-232,  8  figs.  Comparative  itudy 
of  suitabilitv  of  fuels  used. 

Testing  of  Oils  for  Internal  Combustion  Entnnes,  Tom  McKenrie.  Trans. 
Inst.  Mar.  Engrs..  vol.  32.  Dec.  1920.  pp.  232-247  and  (discussion)  pp.  247-250. 
6  figs.     Tests  required  in  specifications  of  internal-combustion  engine  fuels. 

See  also  Diesel  Engines:  Di/namomeiers:  Gas  Ençines:  Gas  TuTbines;  Motor' 
cycles.  Engine  for;  Oil  Ençines;  Trador  Engines.) 


IRRIGATION 

Forecasting  of  Stream  Flow.  Snow  Surveying  for  the  Forecasting  of  Stream 
Flow.  J.  E.  Church.  Jr.— II.  Eng.  News-Rec..  vol.  86.  no.  7.  Feb.  17.  1921. 
pp.  300-304.  Methods,  factors  and  results  in  making  spring  predictions 
of  summer  water  supply  for  irrigation  and  power  in  streams  fed  by  mountain 
snows. 

LABOR 

Thre&-Shift  va.  Two-Shift  System.  The  Three-Shift  System  in  the  Steel  Industry. 
Horace  B.  Drur>-.  Bui.  Taylor  Soc,  vol.  6,  no.  1,  Feb.  1921.  pp.  2-49.  Survey 
of  conditions  in  some  20  American  steel  mills  where  change  from  two-shift 
to  three-shift  has  been  introduced,  with  notes  on  introduction  of  three-shift 
system  almost  exclusively  in  European  and  English  steel  works.  Paper  read 
at  point  meeting  of  Taylor  So".,  Metropolitan  and  Management  Section  of 
Am.  Soc.  of  Âïech.  Engrs.  and  New  York  Section,  Am.  Inst.  Elec.  Engrs. 

LATHES 

Automatic.  The  Hartness  Automatic  Lathe.  Am.  Mach..  vol.  54.  no.  7,  Feb.  17, 
1921,  pp.  273-275  7  figs.  Machine  intended  for  large  production.  Head 
placed  at  angle.  Groups  of  tools  carried  by  two  bars.  All  movements  con- 
troUed  by  single  camdrum. 

Turret.  Ttirret  Lathe  Applications,  J.  H.  Moore  Can.  Machy.,  vol.  25,  no.  6, 
Feb.  10.  1921.  pp.  38-41.  Î5  figs.  Tooling  necessary-  for  machining  engine 
cylinder,  clutch  cone,  clutch  cone  gear,  and  peculiar-shaped  tractor  driving- 
axle  arm. 

LIGHTING 

Factory.  Present  Day  Illumination  Standards,  George  C  Cousins.  Jl.  Eng. 
Inst,  of  Canada,  vol.  4,  no.  2,  Feb.  1921.  pp.  105-109,  7  figs.  Relations  between 
good  lighting  and  increased  efficiency,  with  tables  showing  results  of  better 

Ughting  in  factory. 

LIGNITE 

Combustion.  Combustion  of  Ijgnites  and  High-Moisture  Fuels,  T.  A.  Marsh. 
Combustion,  vol.  4,  no,  2,  Feb.  1921.  pp.  39-44.  7  figs.  Methods  of  burning 
these  fuels  and  results  in  their  combustion.  Paper  read  before  Stoker  Manu- 
facturers' Assn. 


56 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


LOCOMOTIVES 

Design.  Locomotives  and  Rolling  Stock  of  1920,  Eng.,  vol.  131,  no.  3393,  Jan.  7. 
1921,  pp.  10-12  and  14,  6  figs.     Survey  of  developments  in  design. 

Electric.     See  Electric  Locomotives. 

Feedwater  Treatment.  Railwav  Water  Treatment  Pays  Large  Returna.  Paul 
M.  LaBach.  Ry.  Age,  vol.  70.  no.  3,  Jan.  21, 1921.  pp.  247-2-18.  2  figs.  Results 
obtained  by  Rock  Island  system. 

Mantfacttre.  Methods  in  a  Locomotive  Works.  Eng.  Production,  vol.  2.  no.  15, 
Jan.  13.  1921.  pp.  55-64,  34  figs.     Practice  of  Midland  Railway  Co..  England. 

OiL-BuRNTNG.  Experience  of  a  French  Railway  with  Oi  I  Burning  Locomotives 
(Note  sur  les  premiers  essais  à  la  compagnie  d'Orléans  du  chauffage  des  foyers 
de  locomotives  au  "fuel  oil"),  Louis  Bigourat.  Revue  générale  des  Chemins 
de  Fer,  vol.  40,  no.  1,  Jan.  1921,  pp.  9-32.  10  figs.  Apparatus  employed  and 
resxUts  obtained.     Comparison  with  coal-burning  locomotives. 

Reconstruction.  Practical  Reconstruction  of  Old  Locomotives,  Ry.  Age,  vol.  70, 
no.  3,  Jan.  21,  1921,  pp.  237-240,  6  figs.  Typical  examples  of  reconstruction 
work. 

Squaring  Valves.  A  Short  Cut  in  Squaring  Locomotive  Valves.  William  Ulrick. 
Ry.  Mech.  Engr..  vol.  95,  no.  2.  Feb.  1921.  pp.  12.3-124,  4  figs.  Squaring 
valves  without  applying  main  rods  and  afterwards  removing  them. 

LUBRICANTS 

Tests.  Flash  and  Fire  Tests,  their  Importance,  Lubrication,  vol.  6,  no.  11,  Dec. 
1920.  pp.  9-12,  1  fig.  Standard  instruments  for  testing  lubricants  and  methods 
of  operation. 

Viscosity.  Tentative  Lubricant  Viscosity  Progresses.  Sci.  Lubrication,  vol.  1, 
no.  1,  Jan.  1921,  pp.  9  and  32.  Tentative  test  for  viscosity  of  lubricants 
adopted  by  Am.  Soc.  for  Testing  Matls. 

Worm-Gear  Efficiency.  The  Effect  of  Lubricants  Upon  Worm-Gear  Efficiency, 
J.  H.  Hyde.  Eng.  &  Indus.  Management,  vol.  5,  no.  2,  Jan.  13,  1921,  pp. 
46-48.  Report  of  Lubricant  &  Lubrication  Inquiry  Committee  of  British 
Department  of  Scientific  &  Industrial  Research. 

LUBRICATING   OILS 

Carbonization.  Carbonization  of  Lubricating  Oils.  Dept.  of  Commerce,  Circula 
of  Bur.  of  Standards,  no.  99.  Nov.  12,  1920.  44  pp..  4  figs.  Nature  of  effects 
of  deposits  formed  in  internal  combustion  engines.  It  is  known  that  term 
'carbon"  is  a  misnomer,  because  deposits  consist  largely  of  aephaltic  matter. 
Accounts  are  given  of  nature  of  petroleum  oils  and  of  theories  concerning  forma- 
tion of  deposits. 

The  Carbonization  of  Lubricating  Oils  in  Internal-Combustion  Engines, 
Frederic  H.  Garner.  Petroleum  Times,  vol.  5,  no.  107.  Jan.  22,  1921.  pp. 
93-95.  Reqiiirements  of  lubricating  oils  which  with  reduce  carbonization  in 
cylinder  of  internal-combustion  engine  to  minimum.  (Abstract.)  Paper 
read  before  Instn.   Petroleum  Technologists. 

Cold  Test.  A  Cold  Test  Apparatus  for  Oils,  G.  H.  P.  Lichthardt.  JI.  Indus.  & 
Eng.  Chem..  vol.  13,  no.  2.  Feb.  1921,  pp.  145-146.  1  fig.  Apparatxis  used 
for  lubricating  oils  at  laboratory  of  Southern  Pacific  Railroad  Co. 

Testing  Machine.  Friction  and  Lubrication,  R.  Mountford  Deeley.  Engr., 
vol.  131,  no.  3395,  Jan.  21.  1921.  u.  78.  1  fig.  Deeley's  oil-testing  machine. 
Preliminary  report  communicated  to  Lubricants  &  Lubrication  Inquiry 
Committee  of  Dept.  of  Sci.   &  Industrial  Research. 

LUMBER 

Size  Standardization.  Standardization  of  Lumber  Sizes  and  Grades,  David  G. 
White.  Jl.  Forestry,  vol.  19,  no.  1,  Jan.  1921,  pp.  34-35.  Scheme  of  sizes 
recommended. 


M 


MACHINE   TOOLS 

Augnment.  Correcting  the  .Mignment  of  Machine  Tools,  F.  Horner.  Can.  Machy.. 
vol.25,  no.  4,  Jan.  27.  1921,  pp.  33-37.  12  figs.  Methods  of  correcting  alignment 
of  spindles,  slides,  heads,  cylindrical  bearings,  clamping  devices,  turrets  and 
other  parts  of  machine  tools. 

British.  Notes  on  Improvements  in  British  Machines,  I.  William  Chubb.  Am. 
Mach.,  vol.  54.  no.  4,  Jan.  27,  1921.  pp.  141-145,  12  figs.  Ten  new  types 
produced  in  last  ten  years.  Changes  in  machine  details.  Special  vs.  general- 
purpose  machines.     Unusual  planer  drive. 

Manufacture.  Tool  Plant  Reflects  New  Ideas.  Dann  O.  Taber.  Iron  Trade 
Rev.,  vol.  68,  no.  5,  Feb,  3.  1921.  pp.  344-349.  11  figs.  Description  of  machine 
tool  plant  in  Cleveland,  noting  arrangements  of  equipment  and  facilities  lor 
handling  materials. 

Performance  Record.  Apparatus  for  Recording  the  Performance  of  Machine 
Tools  (Ueber  Kontrollschreibapparate  fur  Arbeitsleistungen  an  Werkzeug- 
maschinen).  F.  Breitling.  Werkstattstechnik,  vol.  15.  no.  2.  Jan.  15.  1921. 
pp.  43-44,  5  figs.  Details  of  the  work-recording  clock  originally  designed  and 
employed  by  Dr.  Poppelreuter  in  his  nerve  clinic  for  wounds  in  the  head; 
curves  recorded  with  this  clock  are  said  to  give  an  excellent  presentation  of  the 
efficiency  of  a  workman  as  well  as  of  the  useful  scope  of  a  machine  tool. 
Description  of  Harms  control  apparatus  for  recording  operations  of  machine 
tools,  etc. 


Repetition  Work.  Machining  Operations  on  Repetition  Work — Part  I.  Eng. 
Production,  vol.  2,  no.  16.  Jan.  20.  1921,  pp.  76-81.  15  figs.  Examples  of 
modern  practice  in  construction  and  operation  of  machine  tools. 

SAFBGUAnoB.  Guarding  Machine  Tools.  Mech.  World,  vol.  69,  no.  1775,  Jan.  7, 
1921,  pp.  4-5.  Forms  and  types  of  safe  guards.  (.A-bstract) .  Paper  read 
before  Industrial  Safety  Conference  organized  by  the  Home  Office  and  British 
Industrial  "Safety  First"  Association. 

MAGNETS 

Permanent.  Permanent  Magnets  in  Theory  and  Practice.  S.  Evershed.  Jl.  lustn. 
Elec.  Engrs.,  vol.  28,  no.  295.  Sept.  1920,  pp.  780-825  and  (discussion)  pp. 
825-837,  33  figs.  Theory  of  permanent  magnetism  combining  Ampere's 
hypothesis  of  molecular  currents  with  theory  of  interactions  between  magnetic 
molecules.  Fundamental  equations  for  magnets  of  uniform  flux  density, 
and  their  application  to  design  of  ordinary  magnets  of  uniform  sectional  area. 

MALLEABLE   IRON 

Cupola-Melted.  Experiments  on  Cupola  Malleable.  F.  H.  Hurren.  Foundry, 
vol.  49,  no.  4.  Feb.  15.  1921,  pp.  135-138,  6  figs.  Comparative  study  of  cupola 
melted  metal  and  air  furnace  product.  Paper  read  before  Birmingham  Branch, 
Instn.  British  Foundrymen. 

Metallography.  American  Malleable  Cast  Iron — III,  H.  A.  Schwartz.  Iron 
Trade  Rev.,  vol.  68,  no.  5.  Feb.  3,  1921,  pp.  353-357  and  361,  9  figs.  Metal- 
lography of  malleable  iron. 

Properties.  American  Malleable  Cast  Iron — IV.  H.  A.  Schwartz.  Iron  Trade 
Rev.,  vol.  68.  no.  7,  Feb.  17.  1921,  pp.  4S5-488.  7  figs.  Tensile  properties  of 
malleable  iron. 

MANGANESE  STEEL 

Magnetic  Mechanical  Analysis.  The  Magnetic  Mechanical  .analysis  of  Man- 
ganese Steel,  Robert  Hadfield  and  S.  R.  Williams  and  I.  S.  Bowen.  Proc. 
Royal  Soc,  vol  98,  no.  A692.  Jan.  3,  1921,  pp.  297-302,  3  figs.  Correla- 
tion of  magnetic  and  mechanical  properties  of  manganese  steel. 

Water-Tcbe.     Water  Tube  Marine  Boilers,  W.  M.  McFarland.     Gen.  Elec    Rev.. 
vol.  24,  no.  2.  Feb.   1921.  pp.   115-119,  4  figs.     Evolution  and  adoption  of 
Babcock  &  Wilcox  stationary  boiler  to  render  it  suitable  for  use  on  board  ship. 
See  also  BoHers,  Water-Tube. 

MEASURING    INSTRUMENTS 

Tolerances.  Weights  and  Measures.  Dept.  of  Commerce,  Bur.  of  Standards, 
miscellaneous  publications,  no.  43,  1921.  200  pp.  Specifications  and  tolerances 
of  measuring  instruments.  Thirteenth  annual  conference  of  representatives 
from  various  states  held  at  Bur.  of  Standards,  Washington,  D.  C,  May  24-27, 
1920. 

METALS 

Calorizing.  Calorizing  as  a  Protection  for  Metals.  Arthur  V.  Farr.  Iron  Age, 
vol.  107.  no.  4.  Jan.  27.  1921,  pp.  251-253.  9  figs.  General  Electric  Co.  process 
of  protecting  methods  at  high  temperatures.  Process  of  protecting  methods 
at  high  temperatures.  Process  consists  in  placing  material  to  be  calorized 
in  retort  and  heating  in  reducing  atmosphere  retort  being  filled  with  mixture 
containing  finely  divided  aluminum.  Treatment  infuses  aluminum  into  exposed 
portion  of  metal  so  as  to  form  homogeneous  aluminum  alloy  for  certain  depth. 

Finish.  Finish  of  Metallic  Materials,  Sidney  Cornell.  Chem.  &  Metallurgical  Eng., 
vol.  24,  DO.  5.  Feb.  2,  1921,  pp.  209-212.  Quality  given  by  heat  treatment 
contrasted  with  durability  and  appearance.  Finish  of  metallic  materials 
discussed  as  essential  detail  in  modern  manufacturing,  with  brief  notes  on 
cleaning,  polishing,  lacquering,  coatings,  slushes  and  wrapping. 

METRIC  SYSTEM 

ARGtTUENTS  Againbt  ADOPTION  IN  U.  S.  Metric  Bugaboo  Again  in  Congress.  C.  C. 
Stutz.  Am.  Industries,  vol.  21,  no,  7.  Feb.  1921.  pp.  19-21.  2  figs.  Criticism- 
of  bill  for  adoption  of  Metric  system  in  U.  S.  introduced  into  Senate.  Map 
of  the  world  is  presented  and  "commanding  position  of  the  English  sj-stem" 
is  indicated. 

MILLING   CUTTERS 

Standards.  British  Standards  for  Milling  Cutters  and  Reamers.  British  Eng. 
Standards  .^sn.,  no.  122,  July  1920.  67  pp.,  46  figs.  Standards  for  non-relieved 
cutters,  end  mills,  form-reheved  cutters  and  reamers,  deterinind  as  result  of 
conference,  research  and  co-operation  between  small  tool  makers,  machine- 
tool  makers  and  users  of  these  tools  in  Great  Britain. 

MILLING   MACHINES 

Manufacture.  Making  One  Thousand  Milling  Machine  Saddles.  Donald  A. 
Hampson.  Can.  Machy.,  vol.  25,  no.  6.  Feb.  10,  1921.  pp.  33-37.  15  figs. 
Equipment  necessar>'  to  produce  one  thousand  saddles  every  year.  Pattern - 
work  is  taken  up,  also  various  machining  operations,  cost  of  machine  tools 
and  other  vital  points. 

Profile.  Profile  MilUng.  Eng.  Production,  vol.  2,  no.  IS.  Feb.  3,  1921,  pp.  170-172^ 
S  figs.     Automatic  profile-milling  machine. 
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MINERH'   LAMP» 


NICKKI, 


HniTiBii    tîovrnNMiBNT    OiiUKB.     ApnruvMl    Snfrty     LanipM    for    Miniw. 
UuimltHn.  vol.  121.  no.  MM,  Jun.  21.   1U21,  pp.   Ihl-1H2.  7 


Colliro- 

_ _ _ ...  pp.  Ihl-IHJ.  7  flea.     Typfw  •!>- 

nrovr<l  hy  Itritinh  (ioviTMinritl  Hitfrty  I.ttnip*  Onlrr  imumI  in  aceonlance  with 
Colli  Minm  Act  iiiul  nfauliitiiiR  type»  to  l>r  umhI  in  nonl  iiiiiim. 

Vkntii-ation.  Not  on  on  Mxitcrinipiitii  on  Vi'ntilitli<ni  rrohlonm  in  Ilpvplopment 
Work  on  Minpn,  K.  J.  l,ttJt»'hinKir.  .11  ('liPin  .  MitnllurRirnI  A.  Min  Soc.  8o. 
AfriiMi,  vol.  21.  no.  .%,  Nov.  11121.  pp  7lW2  lunl  idHiuwiioii»  pp  H2-H-I,  «  flfti. 
Dntii  lis  to  iimoiint  of  (n^ah  |iir  lu  clour  out  fumes  uftrr  bliuitiiiR. 

MININC 

Cbubntation.  The  .\ppli('ntion  of  Omrntntion  to  Mining.  II.  StanclÎBh  BbII.  Proc. 
South  Wiilrn  liwt,  Kniini,,  vol.  :n\.  no.  2.  Jnn.  21.  1021.  pp.  517-.'i74.  2*1  Abi. 
Point»  out  vftriimn  plntnpji  of  tninind  in  whirh  rrmrntntion  r«n  bo  UFcd  to 
Htlvnntn^r,  npociiilly  drifting  in  liMttirod  Kfouiid.  sinkinK  iu  liwurrd  ground,  nnd 
«inking  in  poruu»  ground. 

8TANDARnif  ATiON  OF  MATF.niAiJ*.  Th©  StiimltirtUcntion  of  Mntorinla  Employed  in 
Mining  and  Milling  PInnt.  K.  A.  Wruight  Bui.  InMn.  Min.  A  Metallurgy. 
no.  UXl.  .Ian.  1921.  I.'f  pn.  KfTortft  nitido  by  various  mining  companies,  and 
suggrationn  further  staïuinribBing  mining  iiiitl  niilting  nuitfTials. 

STftirriNO  Mrnion.  Sonu*  Ob»ervation(i  on  Mining  by  (hn  Opcnrust  or  Stripping 
MethiKl.  U.  E.  PidnuT.  Pul  Inwtn.  Min.  Jk  Mptnnurg>-.  no.  195.  Dec.  1920. 
13  pp..  10  tigs.     Advantages  of  stripping  over  underground  mining. 

Survey  or  1020.  Chronology  of  Mining  in  1020.  Eng.  it  Min.  J]  .  vol.  Ill,  no. 
4.  Jan.  22.  1021.  pp.  135-202.  Survey  of  principal  mining  events  of  1020together 
with  artii'lea  dealing  separately  with  production.  t»torks.  imports,  exports  and 
eonsumption  of  ropper,  pig  lead.  rinc.  tin.  gold  silver,  iron.  niangnneMe,  etc.. 
ete:  aa  well  as  reviews  oi  development  in  mining  ind\t.str>'  by  states  and  terri - 
toriett  and  principal  mining  forei^ii  rountries.  notably  in  the  .Vmerican  continent. 
Articles  are  also  inehide<l  surveying  melallurgical  developments  in  copper 
metallurgy,  lead  smelting,  gold  and  silver  mctallurg>',  recent  trends  iu  ore 
dressing  and  progress  in  manufacture  of  ferroalloys. 

MOLDING    MACHINES 

Hand-Power.  Hand-Power  Moulding  Machine.  Engineering,  vol.  Ill,  no.  2876, 
Feb.  II,  1921.  pp.  U>4-lGti.  16  figs.  Designed  to  be  easily  adjusted  to  take 
boxes  and  pattern  plates  of  any  size  within  comparatively  wide  range. 

MONEL  METAL 

Properties.  Monel  Metal — II.  Adolph  Brcpman.  Metal  Industrj'  CN.  Y.).  vol.  19. 
no.  2.  Feb.  1921,  pp.  tV4-fi5.  4  figs.  Summary  of  properties,  methods  of  melting 
and  casting,  uses,  nandling  and  working  in  up-to-date  practice  of  thi'*  natural 
nickel  alloy. 

Notes  on  Monel  Metal,  Paul  D.  Merica.  Chem.  &  Metallurgical  Eng., 
vol.  24.  no.  7.  Feb.  16.  1921,  pp.  291-294.  3  figs.  Physical  properties  of  this 
natural  alloy,  and  commercial  uses  to  which  it  has  been  adapted.  Its  resistance 
to  corrosion  and  its  strength  at  high  temperatures  are  perhaps  most  useful 
properties. 

MOTOR  TRUCKS 

Amkbicak-Mape.  Complete  Mechanical  Specifications  of  All  Makes  of  1921 
Gasoline  Motor  Trucks.  Motor  Age,  vol.  39.  no.  4.  Jan.  27.  1921.  pp.  90-105. 
Details  of  527  gasoline  and  one  steam  motor-truck  chassis  as  produced  by  176 
American  truck  manufacturers. 

MOTORSHIPS 

Economical  Advantages.  Motorships.  Charles  Edward  Lucke.  Mcch.  Eng., 
voL  43,  no.  2,  Feb.  1921.  pp.  140-141.  Economical  advantages  of  motorship. 
Construction  of  motorships  by  European  shipbuilding  nations  and  its  continued 
adoption  in  U.  S. 

Europe.  A  Review  of  Motorship  and  Marine  Diesel  Engine  Building  in  Europe. 
Mar.  Eng..  vol.  26.  no.  1,  Jan.  1921,  pp.  49-54,  4  figs.  During  1920  about  20 
large  motorships  were  completed  and  orders  in  hand  in  European  yards  at 
beginning  of  1921  amount  to  between  180  and  190  ships,  varj-ing  from  vessels 
of  14.000  tons  deadweight  capacity  to  craft  of  3,5G0  tons,  total  deadweight 
capacity  being  estimated  at  1.500.000  tons. 

United  States.  Motorship  Biiilding  in  the  United  States.  Mar.  Eng..  vol.  26, 
no.  1.  Jan.  1921.  pp.  46-48.  Nineteen  motorships.  totalling  143-850  dead- 
weight tons,  under  construction  in  U.  S.  at  beginning  of  1921,  total  shaft 
horsepower  of  vessels  amounting  to  44.520. 

MUNICIPAL  ENGINEERING 

Canada.  Municipal  Engineering,  R.  O.  Wynne-Roberts.  Jl.  Eng.  Inst,  of  Canada, 
vol.  4.  no.  2.  Feb.  1921.  pp.  110-114.  Historical  survey  of  various  branches 
of  municipal  engineering,  including  water  supply,  sewage  disposal  and  road 
construction,  with  tables  of  present  day  statistics  relative  to  Canadian  cities. 
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NAVIGATION 

Electric  Signals.  Guiding  of  Ships  at  the  Entrance  of  Ports  and  Canals  by 
Immersed  Electric  Cable  (Sur  le  guidage  des  navires  à  l'entrée  des  ports  et 
chenaux  par  un  câble  électrique  immergé).  L.  A.  Herdt  and  R.  B.  Owens. 
Comptes  rendus  des  Séance.'^  de  l'Académie  des  Sciences,  vol.  172.  no.  1,  Jan. 
3.  1921,  pp.  50-51.     Researches  conducted  and  installations  built  during  war. 


Ptu>i'KitTiE«i  f'heniirnl  ProiHTtlm  and  Mftnllogrnphy  of  Ni/'krl.  Paul  I>  Sttsrirm. 
Chem.  A  M>aa]lurKicnl  Knic  ,  vol  24.  no  .^.  VAr  2.  \^2\.  pu  1U7-2(J0,  4  fig*. 
Data  on  «olubility  and  munrtie  truruiformation  of  pur*  hirIk!!;  kIao  on  elT«vt 
of  common  tmpuritim  nurh  u  rartw^n,  oiygrn.  miingBnaw.  lulphur,  cobalt, 
iron  nnd  lilicrtn  upon  vnrioiui  phyniml  prrfftertie*. 


17.  no    433.  Jan.    13. 
of   nickcl-cbronu  oil* 


NICKEIXÎHROME  STEEn 

PitoPERTiEJi.  Nickel-Chrome  HteeU.  Mnchy.  fLond.).  vol. 
1921,  pp.  405-467.  Chart  ihowing  Icruile  atrenglh 
hardening  iteel. 

NOZZLES 

Steah,  Tehts  or.  Cierman  Twita  on  Steam  Nozihra  and  DifTujioni.  Steam,  vol.  27. 
no.  1.  Jan.  1921,  pp.  H-9,  1  fiy.  Experunentii  carried  out  in  laboratory  oï 
machine  donisn  of  Technical  Hi^h  School.  Chariot trn burg,  Germany.  'Iran- 
elated  from  Zeitschrift  des  Vercince  dcutacher  Ingenieure. 
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OFFICE  MANAGEMENT 

CoKREaPONDENCE  FiLiNO.  Some  >SuRge«tionH  on  Office  Correspondence  Filing, 
Grant  Gibson.  Ry.  Age.  vol.  70.  no.  7.  Feb.  18,  1921.  op  41.'i-116.  5  fig». 
General,  unit  and  sub-files  and  file  book  for  crOM  reference  facilitate  locating 
letters. 

OIL 

Crude.  Properties  of  Typical  Crude  Oils  from  tlie  Eastern  Producing  Fields  of  the 
United  States,  E.  W.  Dean.  Reports  of  Investigations,  Dept.  of  Interior. 
Bur.  of  Mines,  serial  no.  2202.  Jan.  1921.  57  pp.  Specific  gravity  at  60  deg. 
fahr..  sulphur  percentage,  water  percentage.  aistUIation  at  atmospheric  pres- 
sure, vacuum  distillation  of  residuum  at  40  mm.  absolute  and  Conrad^on 
carbon  residue  percentages. 
See  aJso  Petroleum. 

OIL  ENGINES 

Ingersoll-Rand.  A  New  Development  of  the  Heavy  Oil  Engine,  F.  A.  McLean. 
Can.  Machy.,  vol.  25,  no.  3.  Jan.  20.  1921.  pp.  37-40,  4  figs.  Principle  of  opera- 
tion and  structural  details  of  Ingersoll-Rand,  Price  Rathbua  type  of  heavy-oil 
engine. 

Marine.  130-B.  H.  P.  Bolnes  Marine  Oil  Engine.  Engineering,  vol.  Ill,  no.  2873. 
Jan.  21,  1921.  pp.  70-72,  7  figs.  Two-cycle  hot-bulb  Dutch-type  engine 
resembling  in  general  arrangement  of  steam  marine  engine. 

PiSTOXS.  Casting  and  Machining  Oil-Engine  Pistons,  Piston  Rings  and  Cvlinders, 
Samuel  RossweU.  Am.  Mach.,  vol.  54,  no.  4,  Jan.  27.  1921.  pp.  137-140. 
2  figs.  Selection  of  materials.  Vertical  ca-^ting  preferable.  Heat  treat- 
ment after  roueh-ma chining.  Fitting  piston  pin.  Assembling  rings.  Reaming 
vs.  grinding  cylinders. 

Solid-Injection.  Effect  of  Fuel  Consumption  on  Oil-Engine  Reliability.  Ralph 
Miller.  Power,  vol.  53,  no.  7,  Feb.  15.  1921,  pp.  272-273,  1  fig.  Diagram 
from  solid-injection  engine. 

OIL  FIELDS 

Exploitation  by  Shafts  and  Galleries.  The  Exploitation  of  Petroleum  by- 
Shafts  and.  Galleries  (De  l'exploitation  du  pétrole  par  puits  et  galeries),  N.  A. 
Lykiardopoulo.  Revue  iiniverselle  des  mines,  vol.  8.  no.  1,  Jaa.  1.  1921, 
pp.  38-45.     Methods  followed  in  exploitation  of  oil  at  Béchelbronn,  Alsace. 

OIL  FUEL 

Coal  vs.  The  Use  of  Fuel  Oil  as  Compared  with  the  Firing  of  Coal  by  Means  of 
Mechanical  Stokers,  F.  H.  Daniel-?.  Steam,  vol.  27.  no.  1,  Jan.  1921.  pp. 
.VS.  1  fig.  Urges  prohibiting  use  of  oil  fuel  on  land  and  restricting  it  to  ships. 
Graph  gi\ing  comparative  fuel  costs  of  coal  and  oil  fuel. 

Installations.  Unusual  Efficiencies  in  an  Oil  Fuel  Installation.  Joseoh  Poke 
and  Frank  G.  Philo.  Universal  Engr..  vol.  33.  no.  1,  Jan.  1921.  pp.  29-33, 
3  figs.  Oil-burning  tests  results  obtained  at  plant  of  Savannah  Electric  Co. 
From  Stone  &.  Webster  Jl. 

Uses.  Fuel  Oil,  W.  A.  White.  North-East  Coast  Instn.  Engrs.  &  Shipbuilders. 
Advance  paper.  23  pp..  4  figs.  Uses  of  oil  fuel,  particilarly  in  ships,  notes 
on  fire  precautions  and  appliances,  with  data  on  world  oil  deposits  and  probable 
resources. 

OIL  SH-\LES 

iNDtTSTRT.  A  Review  of  the  Progress  of  the  Oil  Shale  Industry  in  1920.  Victor  C. 
Alderson.  Am.  Gas  Eng.  Jl.,  vol.  IH.  no.  4,  Jan.  22,  1921,  pp.  69-71  and 
79-Sl.     Progress  in  utilization  of  oU  shale. 

Retorting.  American  vs.  Scotch  Methods  in  Retorting  of  Petro-Shales.  J.  B. 
Jenson.  Salt  Lake  Min.  Rev.,  vol.  22.  no.  20.  Jan.  30.  1921.  pp.  17-23,  12  figs. 
Pumpherston  and  Henderson  types  of  retorts. 

OPEN-HEARTH  FURNACES 

Controlling  Valve  for.  A  New  Tj-pe  of  Controlling-Valve  for  Supplying  Air 
and  Gas  Mixtures  to  Open-Hearth  Furnaces.  W.  H.  Wharton.  Iron  &  Steel 
of  Canada,  vol.  4,  no.  1.  Feb.  1921.  pp.  18-20.  3  figs.  Reversing  valve  com- 
bined with  air-pressure  and  volume-con  trolling  mechanism. 
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OVERVOLTAGES 

Protection.  German  Mpthods  of  Protection  against  Over  Voltages  and  Heavy 
Currents  (La  protection  contre  les  surtensions  et  les  surintensités  d'apr^  lea 
travaux  allemands  récents;.  H.  Massing.  Revue  générale  de  l'Electricité, 
vol.  9,  no.  4,  Jan.  22,  1921.  pp.  99-104,  10  figs.  Developments  in  design  of 
condensers,. reactive  coils  and  lightning  arresters. 


PAINTING 

Sprat.  Recent  Development  fan  Spray  Painting,  Henry  A.  Gardner.  Paint  Manu- 
facturers' Assn.  of  U.  S.,  circular  no.  114,  Jan.  1921,  18  pp.,  20  figs.  Paper 
read  before  Pennsylvania  State  Assn.  of  Master  Painters. 

PAPER  MANUFACTURE 

Canada.  The  Canadian  Pulp  and  Paper  Industry,  T.  lânsey  Crossley.  Jl.  Eng. 
Inst,  of  Canada,  vol  4,  no.  2.  Feb.  1921.  pp.  98-101.  Statistics  of  pulp  and 
paper  industry  in  Canada,  historical  development  in  Dominion,  summarj' 
of  processes  for  production  of  wood  pulp,  problems  to  be  solved  by  industry. 


PLANERS 

Toolroom.  Gorton  Toolroom  Planer,  J.  V.  Hunter.  Am.  March.,  vol.  54.  no.  7, 
Feb  17,  1921,  pp.  257-259,  .3  figs.  Especially  designed  for  work  on  dies, 
jigs  and  fixtures.  Built  in  two  sizes.  Furnished  with  side  head.  Special 
features  and  specifications. 

^  PLITVOOD 

Screw  Fasteninos.  Strength  Tests  of  Screw  Fastenings  of  Plywood,  H.  S.  Grenoble 
Aerial  Age,  vol.  12,  no.  21.  Jan.  3,  1921.  pp.  535-536.  Tables  showing  screws 
required  for  maximum  strength,  based  on  tests  carried  out  at  Forest  Products 
Laboratory,  Madison,  Wis. 

POLES.  STEEL 

Latticed.  Calculations  of  Latticed  Poles  of  Minimum  Weight  (Calcolo  rapido  dei 
pali  a  traliccio  di  peso  minimo),  Marco  Semenza.  Eletrotecnica,  vol.  7,  no.  36, 
Dec.  25.  1920,  pp.  G40-645,  3  figs.     Design  equations  and  graphs. 

PORTS 

New  York,  Reorganization  of.  Proposed  Reorganization  of  the  Port  of  New 
York.  Ry.  Age,  vol.  70.  no.  4,  Jan.  28,  1921.  pp.  269-274,  3  figs.  Special 
automatic-electric  subway  recommended  by  New  York-New  Jersey  Port  and 
Harbor  Development  Commission. 


PATTERNMAKING 

Shop  Organization.  New  England  Pattern  Shop  is  Unique,  Herbert  R.  Simonds. 
Foundry,  vol.  49.  no.  4,  Feb.  15,  1921,  pp.  127-132,  lîï  figs.  Plant  is  arranged 
as  series  of  producing  units  each  with  its  equipment  complete.  Progress  of 
work  is  recorded  by  special  system. 

PAVEMENTS,  ASPHALT 

Specifications.  Specifications  for  Asphalt  Pavements.  Can.  Engr.,  vol.  40.  no  .4, 
Jan.  27,  1921,  pp.  168-169.  Prepared  by  Asphalt  Assn.  of  Toronto  and  New- 
York  City. 

PEAT 

Deposits.  Classification  and  Formation  of  Peat  and  Related  Deposits,  C  C  Osbon. 
Jl.  Am,  Peat  Soc,  vol.  14,  no.  1,  Jan.  1921,  pp.  37-44,  4  figs.  Distinction  be- 
tween peat  and  muck.     Theory  of  formation  of  deposits. 

Gasoline  from.  'Easy  Money  from  Peat.  Chem.  &  Metallurgical  Eng.,  vol.  24. 
no.  .5,  Feb.  2,  1921,  pp.  213-215,  1  fig.  Apparatus  and  supertechnical  process 
used  for  extracting  methyl  alcohol  and  gasoline  out  of  peat. 

Industry.  News  of  the  Industry  in  Foreign  Countries.  Jl.  Am.  Peat  Soc,  vol.  14, 
no.  1,  Jan.  1921,  pp.  31-36.  British  Empire,  Denmark,  France,  Germany, 
Russia  and  Sweden. 

News  of  the  Domestic  Industry.     Jl.  Am.  Peat  Soc,  vol.  14,  no.  1,  Jan. 
1921,  pp.  15-30.     Developments  of  peat  industry  in  different  states. 


POWER   GENERATION 

Gas  vs.  Electricity.  Note  on  the  Thermal  Efficiency  of  the  Generation  and  Use 
of  Gas  and  Electricity,  Dugald  Clark.  Jl.  Instn.  Elec.  Engrs.,  vol.  28,  no.  295, 
Sept.  1920.  pp.  765-767  and  (discussion),  pp.  767-779,  1  fig.  Ratio  of  utilized 
heat  units  by  electricity  into  utilized  heat  units  by  gas  for  power  purposes 
was  found  in  experiments  to  be  1.6.  This  ratio  was  4  for  heat  production  and 
0.84  for  light 

Thermal  Springs.  The  Utilization  of  Thermal  Springs  aa  Source  of  Energy  (L'emploi 
des  eaux  thermales  comme  source  d'énergie),  P.  Caufourier.  Génie  Civil, 
vol.  78.  no.  2.  Jan.  8.   1921,  pp.   37-39,  2  figs.     Installation  at  Algiers. 

POWER   PLANTS 

Accounting.  Armour  System  of  Power-Plant  Accounting,  O.  A.  Anderson.  Power, 
vol.  53,  no.  4.  Jan.  25  1921,  pp.  128-131.  1  fig.  System  of  records  and  accounting 
from  which  cost  figures  are  deduced  and  analyses  made  of  olant  operations. 
Motive-power  department  has  under  its  supervision  72,000  hp.  in  boilers 
burning  nearly  900,000  tons  of  coal  and  700.000  bbl.  of  oU  per  year. 

POWER  TRANSMISSION 

Hydraulic.  Hydraulic  Transmission  of  Power  (La  transmission  hydraulique) , 
A.   Raudot.     Revue  générale  de  l'Electricité,   vol.   9,   no.  5,  Jan.  29,   1921, 

g  p.  143-147,  4  figs.     Technical  study  of  principles  of  transmission  of  power 
y  means  of  fluid,  and  survey  of  mechanisms  which  have  been  developed 
for  this  purpose.     (To  be  continued.) 


PETROLEUM 

Products.  Testing.  Use  of  the  MacMichael  Viscosimeter  in  Testing  Petroleum 
Products,  W.  H.  Herschel.  Report  of  Investigations.  Bur.  of  Mines,  Dept 
of  Interior,  serial  no.  2201,  Jan.  1921.  12  pp.  Conditions  under  which  Mac- 
Michael  torsion  viscosimeter  may  be  used  to  advantage  in  petroleum  laboratorj'. 
Methods  of  operation  and  calibration. 


PRESSES 

Feeding  Devices.  Littell  Automatic  Punch-Press  Feeding  Devices,  J.  V.  Hunter. 
Am.  Mach-,  vol.  54,  no.  6,  Feb.  10,  1921.  pp.  209-212,  9  figs.  Automatic 
feed  to  increase  output  and  safeguard  workmen.  Construction  of  attachments 
for  feeding  from  roll.     Dial,  slide  and  hopper  feeding  mechanisms. 


PILES 

Clay.  The  Lateral  &  Vertical  Pressure  Effect  of  Piles  in  Clay,  Henry  R.  Lordly. 
Jl.  &  Trans.  Soc.  Engrs..  vol.  11,  no.  7  1920,  pp.  171-196,  9  figs.  Tests  carried 
out  at  Cornell  University  on  action  of  pile  in  clay. 

PIPE,  CAST-IRON 

Tests.  Modem  Cast  Iron  Pipe,  A.  F.  Macallum.  Public  Works,  vol.  50.  no.  4. 
Jan.  22,  1921,  pp.  75^76.  Tests  made  at  Toronto  University  on  DeLavaud 
centrifugal  cast-iron  pipe 

PIPE,  SEWER 

Service  Strength.  Ser\'ice  Strength  of  Sewer  Pipes.  Public  Works,  vol.  50. 
no.  7,  Feb.  12,  1921.  pp.  146-148.  Relative  effects  that  different  methods 
and  conditions  of  laying  pipe  have  upon  strength  of  sewer,  as  laid,  to  support 
exterior  loads.  Conclusions  from  tests  made  by  engineering  experiment 
station  of  Iowa  State  College.     Effect  of  sand  bed  and  concrete  cradle. 

PIPE.  WOOD-STAVE 

Durability.  Observations  Relative  to  Woods  tave  Pipe.  W.  A.  Scott.  Eng.  World, 
vol.  IS,  no.  2,  Feb.  1921,  pp.  77-81.  6  figs.  Durability  as  indicated  by  pipe 
records.  Characteristics  of  redwood  as  material  for  pipe  lines.  Notes  on 
installations. 

PIPE  LINES 

Steam.  Long  Distance  High-Pressure  Steam  Line.  Power  Plant  Eng.,  vol.  25, 
no.  3,  Feb.  1,  1921,  pp.  157-159,  9  figs.  Lines  carry  steam  on  pressure  of 
175  lb.  per  sq.  in.  total  distance  of  about  3000  ft. 


PRESSWORK 

Universal-Joint  Covers.  Making  a  Sheet-Steel  Universal  Joint  Cover,  W.  A. 
Flumerfelt.  Am.  Mach.,  vol.  54.  no.  5,  Feb.  3,  1921,  pp  171-173,  9  figs. 
Methods  of  drawing  and  forming  articles  of  comparatively  thick  sheet  metal. 
Flan^ng  and  closing-in  by  means  of  sectional  dies. 

PROFIT  SHARING 

England.  A  History  of  Profit  Sharing  in  the  British  Isles,  W.  Wallace.  Indus. 
Management,  vol.  61,  no.  3.  Feb.  1,  1921,  pp.  85-89.  Analysis  and  summary 
of  recent  report  by  English  Ministry  of  Labor. 

Experiences.  Promoting  Efficiency  in  Industrial  Plants.  Iron  Age,  vol.  107, 
no.  4,  Jan.  27,  1921,  p.  267.  Cleveland  Chamber  of  Commerce  publishes 
results  of  survey  of  600  companies  and  study  of  profit  sharing  in  various  forms. 

LsGiaLATiON.  Profit  Sharing  in  France  (La  participation  ouvrière  aux  bénéfices 
de  la  production),  Paul  Razous.  Génie  Civil,  vol.  78,  no.  3,  Jan.  15,  1921, 
pp.  59-61.  Survey  of  legislation  and  practir.es  in  Government  establishments. 
(To  be  continue*!.) 

PULVERIZED   COAL 

Boiler  Firing.  Engineers  Afforded  Latest  Information  on  Powdered  Coal  and 
Briquets.  R.  Dawson  Hall.  Coal  Ace,  vol.  19,  no.  1.  Jan.  6,  1921,  pp.  16-17. 
Results  of  boiler  trials  made  at  puh  erized  fuel  plant,  Lykens,  Pa. 

Some  CJomments  on  Pulverized  Coal  for  Power  Plants.  Frederick  A. 
Scheffler.  Jl.  Am.  Soc.  Heat,  &  Vent,  Engrs.,  vol.  27,  no.  1,  Jan.  1921,  pp. 
7-13,  3  figs.  Typical  applications  of  pulverized  coal  to  Babcock  &  Wilcox 
boiler  and  to  Stirling  boiler. 
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IUatino  I'i'mnackk,  Kiporii'iipii  with  Powilfrwl  Coal  fnr  Hciitlni  Furn»r««, 
Charliui  l.oniirnrrkrr,  Koninit  A  Ilmt  TrrKtlng.  vol.  7,  no.  I,  Jmi.  1(121, 
l>|i.  Hll-HH,  4  tiga.  AilvniitiK»  ul  piiwilirml  ri»!  fur  liriitini  and  (oriiDg 
[urnni'M. 

Qt'iOMT  Bthtru.  I*ulvrri«<xl  Cnnl.  Itolpli  H Crlil»».  KIw.  Tlrnn».  vol  Sn.no  1421, 
Jitn.  13,  1021,  pp    2S-28.  7  Ms>      giiingloy  «yatrin  of  liurnliig  pillveriicd  coal 

I  I  Km.  Artuiil  IVrfonnaiKY  o(  I'owdrrpd  Conl,  CIim.  I.,on8nnrrkrr.  HIiMt  Furnnc* 
A-  Siprt  I'Innt.  vol.  U,  mi  1.  Ji>n.  IU2I,  pp  SU-(1I.  Itnulu  ubuinxl  in  number 
of  rpooni  t«wts. 

l'liMr.>».   CENTIllFUOAL 

Si'DUEiwiuLic  Tho  Submpniblo  Pump.  It.  C  Hill.  Mnnxing  Kngr  ,  vol.  7,  no.  0. 
.Inn.  1021,  pp.  IH.VI72.  U  fig»  Siibmcraiblo  oloctrio  motor  pump  uxd  by 
Britiah  .\dniir«Uy  SnlvHgo  Swtion  during  wiir. 

Wii.rLKT.  Tlir  Willlfy  Contrifugnl  l'unip  Kngr..  vol.  131,  no.  3306,  Jan.  28, 
1021,  p.  on,  1  fig.  AIm>  in  Kng  .  vol.  111.  no  2874.  Jnn  28.  1021.  p.  I  IB,  4  fig». 
Impeller  in  forntrd  with  Itirgp  lioltow  trunnion,  through  which  suction  wat«r 
flowH  on  ii.H  \v»y  to  impeller  piuwajcoo. 


UAI'II»   TRAN8IT 

PniLAOEU'iiix.     Hufmtantlal  Enrrgy  Having  on  Philndclphi»  IUpi>l  Traiait      El»cl. 
Ily.  Jl  ,  vol.  87.  no.  8.  Fob.  10.  1021.  pp    n'."-  i'lO.  11  tig.      fan.  nr-  «jiitpp^l 
with    mrt<Ta    whirh    am    uawl    both    ! 
tnHp<*rti,ilia.      Irintnirtora  rtplain  ti>  ' 
amount  of  power  roiiauiiKMl       l<r4-or.i 
in  great  rivalry  to  ke«p  records  low. 

REAMERS 

BalI/-Joii«t.  Tool»  for  Ix>comotive  .Steam  Pipe  JoinU.  Frank  A.  HUnley.  Am. 
Mach..  vol.  64.  no.  0,  Feb.  10.  1021,  pp.  218-220.  8  6s>.  Type  of  ball-joint 
reamer  for  steam-pipe  work  on  locomotives. 

REDUCTION  GEARS 

DuiON.  New  Geared  Turbine  Set.  Power,  vol  53.  no.  8.  Feb.  1. 1921.  p.  187.  2  fig» 
Turbine  element  is  mounted  directly  on  gear  bousing  making  one  rigid  frame 
for  turbine  and  gear. 


R 


RAILS 

Failures.  Report  of  Committee  IV — On  Rail.  Bui.  Am.  Ry.  Eng.  A»sn  ,  vol.  22, 
no.  231,  Nov.  102t).  pp.  Ift7-2iri,  13  tip.  Report  of  rail  failures,  with  atatiitics 
and  conclusions  as  to  costs.     Suggestions  for  improvements  in  rail  steel. 

Sballow-Hbad  v9.  Def:i>-IIead.  Shnllon-Head  and  Deep-Head  RaiLs  Compared, 
George  II.  Tinker.  Ky.  Maintenance  Engr.,  vol.  17,  no.  2,  Feb.  1921.  pp 
52-53.  Service  records  show  longer  life  of  14  months  for  shallow-heads  than 
for  deep-head  rails. 

RAILWAY  ELECTRIFICATION 

Illinois  Central.  The  Illinois  Central  Electrification  Project.  Elec.  Traction, 
vol.  17,  no.  1,  Jan.  1921,  pp.  1-5.  4  figs.  Onlinance  regarding  electrification 
of  Chicago  terminals  of  Illinois  Central  Railroad  has  been  passed  by  Chicago 
city  council  and  accepted  by  Illinois  Central  Railroad  Co. 

India.  The  Electrification  of  Indian  Railways.  Ry.  Engr.,  vol.  42,  nos.  492  and 
493.  Jan.  and  Feb.  1921.  pp  12-16.  7  figs,  and  56-59,  7  figs.  Advantages 
of  electric  locomotives  as  compared  with  steam  locomotives  on  heavily-graded 
sections  of  North  Western  Railway  of  India. 

Sweden.  Electrification  of  the  Stockholm-Saltsjobaden  Railway  (L'électrification 
du  chemin  de  fer  de  Stockholm  à  Saltsjobaden  SuMe).  Revue  générale  de 
l'Electricité,  vol.  9.  no.  4,  Jan.  22,  1921,  pp.  115-117,  2  figs.  Direct  current 
of  1200  volts  used. 

Switzerland.     Electrification    Work    in    Switzerland.    Engr..    vol.    131.    no.    3396, 
Jan.  28,  1921,  pp.  95-96.     Notes  on  projects  under  consideration. 

RAILWAY  OPERATION 

Accounting.  How  a  Railway  SimpUfied  Its  Disbursements  Accounting,  C.  O. 
Price.  Ry.  Rev.,  vol.  68,  no.  4.  Jan.  22.  1921,  pp.  134-140,  7  figs.  Labor- 
saving  devices. 

Trai.n  Control.  Auto-Train  Control  Gear,  Great  Eastern  Railway.  Ry.  Gar., 
vol.  34.  no.  1,  Jan.  7.  1921,  pp.  20-21,  2  figs.  Eiplanation  of  regulator  and 
brake  operating  and  control  connections. 

RAILWAY  SHOPS 

Safety  Devices.  Railroad  Shop  Safety  Dei-ices,  Frank  A.  Stanley.  Am.  Mach., 
vol.  54.  no.  5.  Feb.  3,  1921.  pp.  1S4-186.  9  figs.  Common  sources  of  accidents 
on  erecting  floor.     Used  of  safety  screens.     Saw  bench  and  boring  bit  guards. 

RAILWAY  TIES 

Reikforced-Concrete.  ,  A  New  Reinforced  Concrete  Railroad  Tie.  Eng.  & 
Contracting,  vol.  55.  no.  7,  Feb.  16,  1921,  p.  164,  1  fig.  Patented  rail  fastener 
is  feature.     Bolts  are  removable. 

Stbel.  Steel  Sleepers  on  the  North  Eastern  Railway  Ry.  Engr.,  vol.  42,  no.  493. 
Feb.  1921.  pp.  55.  3  figs.  Inverted  U-shapped  plates  supporting  rails  fit 
into  channel-shaped  steel  ties. 

RAILWAY  TRACK 

Concrete.  De\ice  for  Holding  Down  Rails  to  Concrete  Foundations.  Engr.. 
vol.  131.  no.  3397,  Feb.  4,  1921,  pp.  131-132,  6  figs.  Wooden  templates  fitted 
in  conical  coal. 

RAILWAYS 

Trans-Acstralian.  The  Trans-Australian  Railway,  J.  J.  Poynton.  Ry.  Gaz  . 
vol.  34  no.  1,  Jan.  7,  1921,  pp.  15-19.  9  figs.  Notes  on  construction  and 
operation. 

World  Mileage.  Railway  Mileage  of  the  World.  Ry.  Age.  vol.  70,  no.  6.  Feb  11, 
1921,  p.  367.     Grand  total  is  706,730  miles.     From  Archiv  fur  Eisenbahnwesen. 


REFRACTORIES 

Tests.  Refractories  and  Their  Relation  to  Furnace».  Blast  Furnace  4  Steel  PUof, 
vol.  9.  no.  1,  Jan.  1921,  pp.  63-54  and  78.  T««t»  or  refractoriea  under  rarious 
conditions  of  slag  penetration. 

RELAYS,   A.   C. 

Testing.  Testing  Alternating-Current  Relays.  Victor  H.  Todd.  Power,  vol.  63, 
no.  3,  Jan.  18.  1921.  pp  98-101  9  fig»  Methods  of  testing  and  adjusting  both 
current  and  voltage  relays.  Equipment  for  use  in  making  tests.  Schemes 
for  obtaining  tests  loads.  How  soiuatments  are  made.  Tabulation  of  test 
data. 

RESEARCH 

Co-ordination  in.  Research  Laboratory  .Adopts  Modem  Management,  C.  V. 
Maudlin.  Indus.  Management,  vol.  61.  no  3.  Feb.  1,  1921,  pp.  98-102. 
5  figs.  Plan  of  record  and  control  adopted  at  Forest  Products  Laboratory, 
U.  S.  Forest  .Service. 

Rating.  Rating  of  Household  Refrigerating  Machines.  R.  F.  Massa.  .A.S.R.E. 
JI  ,  vol.  6,  no.  6.  May  1920,  pp.  432-436.     Survey  of  practices. 

REFRIGERATION 

Standard  Unit  or.  Standard  Unit  .adopted  by  the  Refrigerating  Industry.  F.  E. 
Matthews.  Power,  vol.  53,  no.  5.  Feb.  1.  1921.  pp.  184-187.  1  fig.  Am.  Soc. 
of  Refrigerating  Engrs.  has  adopted  recommendations  of  joint  committee  fixing 
"Sta'ndard  Unit  of  Refrigeration"  as  equivalent  of  absorption  of  288,000  B.t.u. 
of  heat.  ~  ^     J       11 

See  also  Ammonia  Absorption  Rtfrigerating  System.  Non-Condtimble, 
Gases  in, 

Government-Operated.  Scientific  and  Engineering  Work  of  the  Govermnent, 
E.  B.  Rosa.  Mech.  Eng.,  vol.  43,  no.  2.  Feb.  1921,  pp.  111-118,  6  figs.  Survey 
of  government  research  work  and  its  economical  significance  and  cost. 

Industrial  and  Scientific.  A  Reading  List  on  Scientific  and  Industrial  Research 
and  the  Service  of  the  Chemist  to  Industr>-.  Clarence  Jay  West.  Reprint 
&  Circular  Scries  of  Nat.  Research  Council,  no.  9.  April  1920.  45  pp.  Articles 
on  industrial  and  scientific  research. 

Industrial  Research.  Frank  B.  Jewett.  Reprint  and  Circular  Series  ot 
Nat.  Research  Council,  no.  4.  16  pp.  Urges  promotion  of  industrial  research. 
Paper  read  before  Royal  Can.  Inst.  , 

Research  Laboratories  in  Industrial  Establishments  of  the  Umted  States 
of  America,  Alfred  D.  Flinn.  A.  J.  Porskievies  and  Ruth  Cobb.  Bui.  Nat. 
Research  Council,  vol.  1,  part  2,  no.  2.  March  1920.  pp.  45-130.  Classified 
list  with  information  on  staff,  work  and  equipment. 

Research  in  Industrial  Consenation.  H.  E.  Howe.  Gas  Age.  vol.  47_ 
no.  2,  Jan.  25,  1921,  pp.  42-44.  Importance  of  research  in  securing  increased 
production,  conservation  of  supplies  and  selection  of  best  materials  and 
methods. 

Machinery.  Completes  Laboratory  for  Research  in  Machinery.  Iron  Trade  Rev., 
vol.  68,  no.  2,  Jan.  13,  1921.  pp.  152-153.  4  figs.  Mechanical  laboratory  deseed 
for  research  work  in  machinery,  installed  at  Nat.  Lamp  Works  of  Gen-  Elec. 
Co.,  Cleveland. 

Organization  or.  An  Industrial  Research  .Association.  Arthur  W.  Crossley.  Chem. 
Age  (Lond.).  vol.  4.  no.  83.  Jan.  5.  1921,  pp.  73-74.  Advantages  of  co-operative 
laboratorv  research  in  industry.  ,    -o 

The  Organization  of  Research.  William  Morion  Wheeler.  Science,  vol.  o3. 
no.  1360,  Jan.  21,  1921,  pp.  53-67.  Deprecates  organization  of  research  because 
research,  to  be  successful,  must  be  carried  out  In  a  manner  to  permit  full 
development  of  personality  and  individual  initiative,  manifestations  which 
cannot  take  place  ii  investigator  is  merely  a  part  of  an  organized  machanism. 

RESERVOIRS 

Concrete.  Concrete  Oil  Reservoir  with  Flat-Slab  Roof  and  Floor.  Eugene  E.  Halmos. 
Eng.  News-Rec.  vol.  86.  no.  6.  Feb.  10.  1921.  pp.  260-263,  7  figs.  Reinforced- 
concrete  underground  fuel-oil  reservoir  at  Three  Rivers,  Quebec.  Concrete 
was  mixed  by  weight  and  special  joints  were  used  to  provide  for  expansion. 
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RIVETS 

Electric  Heaters  for.     Electric  Rivet  Heaters.     Ry.  Engr., 
Jan.  1921,  pp.  23-24,  1  fig.     Data  on  power  consumption. 

ROAD   CONSTRUCTION 

Canada.  Highway  Administration  and  Road  Conditions  in  Canada.  Public 
Roads,  vol.  3,  no.  29,  Sept.  1920.  pp.  13-16  and  22,  1  fig.  Character  and 
relations  of  national  and  local  governments. 

Comparative  TrrES,  Highway  Road-Construction,  William  E.  Williams.  Jl. 
Soc.  Automotive  Engrs.,  vol.  8.  no.  2,  Feb.  1921.  pp.  163-166.  12  figs,  compar- 
ative study  of  various  types  of  pavements  for  automobile  trafiBc. 

Curve.  Superelevated  Curve  Practice  on  Minnesota  Highways.  Eng.  News-Rec.. 
vol.  86.  no.  5,  Feb.  3,  1921.  pp.  220,  1  fig.  Table  giving  offsets  and  areas 
for  extra  widening  of  curves  on  pavement. 

Saskatchewan.  Saskatchewan's  Highway  System.  Contract  Rec,  vol.  35. 
no.  3,  Jan.  19,  1921,  pp.  56-57,  1  fig.  Roads  to  be  constructed  under  Canada's 
Highway  Act- 

ROADS 

Direction  and  Danger  Signs.  Road  Direction  Posts  and  Danger  Signs.  Surveyor, 
vol.  59.  no.  1512,  Jan.  7,  1921,  pp.  3-4,  3  figs.  Standard  types  recommended 
by  British  Ministry  of  Transport. 

Maintenance.  Roads  and  Vehicle  Maintenance,  R.  E.  B.  Crompton.  Automobile 
Engr,,  vol.  11,  no.  146.  Jan.  1921.  pp.  29-31,  1  fig.  Compilation  of  data  on 
road  maintenance  from  technical  press. 

ROLLING   MILLS 

Efficiency  of.  The  Economics  of  Roll  Trains,  A.  Dyckerhoff.  Iron-Trade  Rev  , 
vol.  68,  no.  4,  Jan.  27,  1921,  pp.  279-282.  8  figs.  Closer  study  of  roll  pass 
design  as  procedure  to  increase  overall  eflSciencies  of  rolling  mills. 

Electric  Drive.  Electrical  Review  Steel  Industry  for  1920,  G.  E.  Stolz.  Blast 
Furnace  &  Steel  Plant,  vol.  9,  no.  1,  Jan.  1921,  pp.  4-5.  Steam  driven  mills 
rapidly  being  replaced  by  progressive  application  of  electricity  to  steel  mill 
drives.  Number  of  instances  shown  where  steam  equipment  is  being  replaced. 
Recent  Developments  in  Electric  Mill  Drive.  Blast  Furnace  &  Steel 
Plant,  vol.  9,  no.  1,  Jan.  1921.  pp.  93-94.  Practically  all  new  reversing  mills 
built  during  1920  are  electrically-driven  mills.  Most  interesting  reversing- 
mill  drive  of  year  built  for  Tata  Iron  &  Steel  Co.,  at  Temshedpur.  India. 

Plate  Mill*!.  Rolls  Ship  Plates  on  New  Mill,  Joseph  Horton.  Iron  Trade  Rev., 
vol.  68,  no.  6,  Feb.  10.  1921,  pp.  410-412,  4  figs.  English  works  where  product 
is  transferred  from  hot  bed  to  shears  by  moveable  runout  table  which  controls 
plate  while  its  ends  are  being  trimmed. 

Rotarv  Side-Cutting  Shear  for  Three-High  Plate  Mill.  Engr.,  vol.  131, 
no.  3397.  Feb.  4,  1921,  pp.  124  and  129-130.  8  figs.,  partly  on  supp.  plate. 
Mill  has  top  and  bottom  rolls  36  in.  diameter  and  middle  roll  of  24  in.  diameter 
all  9  ft.  long  on  barrel  and  is  designed  to  roll  plates  from  H  in.  to  IH  in-  thick 
up  to  length  of  60  ft.  and  maximum  shearing  width  of  S  ft.  6  in.  maximum, 
weight  of  finished  plate  being  5  tons. 

The  Dominion  Iron  and  Steel  Company's  New  Ship  Plate  Rolling  Mill, 
Barton  R.  Shover.  Blast  Furnace  &  Steel  Plant,  vol.  0.  no.  4.  Jan.  1921. 
pp.  80-84,  4  figs.  Electrically  driven  mill  in  which  electric  motors  are  used 
for  practically  all  work  in  plant. 

Variable-Section  Shapes.  Continuous  Die  Forming.  G.  R.  Norton.  Blast 
Furnace  &  Steel  Plant,  vol.  9.  no.  1,  Jan.  1921.  pp.  104-106.  4  figs.  Also  in 
Forging  &  Heat  Treating,  vol.  7,  no.  1.  Jan.  1921,  pp.  30-32.  New  process 
designed  to  roll  variable  section  shapes  at  Neville  Island  plant  of  Witherow 
Steel  Co.     Products  to  be  manufactured  in  alloy  and  special  steels. 

ROPES 

Winding.  Deformation  in  Winding  Ropes,  H.  Herbest.  Quarry,  vol.  26,  no.  287. 
Jan.  1921.  pp.  17-21,  6  figs.  Formulas  for  determining  stresses.  Translated 
from  Gliickauf. 


Critical  Speeds.  The  Calculation  of  Critical  Torsional  Speeds  (Beitrftge  zur 
Berechnung  kritischcr  Torsions-Drehzahlen) ,  Fr.  Sass.  Zeit.  des  Vereines 
deutscher  Ingenieure.  vol.  65.  no.  3.  Jan.  15,  1921.  pp.  67-69,  9  figs.  Describes 
method  said  to  greatly  simplify  the  tedious  calculation  of  the  critical  torsional 
speed  of  multiple-crank  engines.  It  is  based  on  the  combination  of  any 
number  of  small  mas.ses  into  a  single  equivalent  mass  of  a  given  magnitude 
varying  with  the  number  of  oscillations.  Numerical  tables  arc  given  for 
the  rapid  determination  of  the  reduced  length  of  cranked  portion  of  shaft. 

The  Critical  Speed  of  a  Turbine  Spindle.  Richard  Gardner.  Engineering, 
vol.  111.  no.  2874.  Jan.  28.  1921,  pp.  99-100.  1  fig.  Method  of  obtaining 
formula  for  motor  which  is  roughly  symmetrical  about  its  middle,  taking 
common  case  of  rotor  formed  by  wheels  carried  on  spindle,  diameter  of  which 
is  stepped. 

Multiple-Splined.  Torsional  Strength  of  Multiple-Splined  Shafts,  C.  W.  Spicer. 
Jl.  Soc.  Automotive  Engrs.,  vol.  8.  no.  2.  Feb.  1921.  pp.  129-130  and  199, 
4  figs.     Comparative  torsional  tests  of  splined  shafts  and  full  round  shafts. 

SHIPBUILDING 

1920.  Naval  Construction  in  1920.  Engr.,  vol.  131.  no.  3393,  .Ian.  7,  1921,  pp.  16-18. 
Statistics  of  shipbuilding  throughout  world. 

SHIP  PROPULSION 

Turbine  vs.  Electric  Drive.  Electric  Ship  Propulsion,  W.  L-  R.  Emmet.  Mar. 
Eng..  vol.  26,  no.  1.  Jan.  1921.  pp.  44-45.  Comparison  of  electric  propulsion 
with  geared  turbine  drive  in  merchant  vessels. 

SHIP   PROPULSION.  ELECTRIC 

Cargo  Ships.  Alternating-Current  Generators  for  Ship  Propulsion.  E.  H.  Freiburg- 
house.  Gen.  Elec.  Rev.,  vol.  24,  no.  2.  Feb.  1921,  pp.  137-140.  Equipment 
built  by  Gen.  Elec.  Co.  for  cargo  boats. 

Measuring  Instruments.  Special  Electric  Instruments  for  Electric  Driven 
Ships,  A.  H.  Mittag.  Gen.  Elec.  Rev.,  vol.  24.  no.  2.  Feb.  1921.  pp.  195-197. 
3  figs.  Excitation  indicator  and  field  temperature  indicator  used  on  U.S.S. 
New  Mexico,  S.  S.  Eclipse  and  S.  S.  Cuba. 

Welded.  Progress  of  Welding  in  the  Shipyards,  William  T.  Bonner.  Mar.  Eng., 
vol.  26,  no.  1,  -Tan.  1921,  pp.  57-65.  18  figs.  Records  of  electric  arc-welding 
work  at  shipyard  of  Bethlehem  Shipbuilding  Corp. 

SHORE  PROTECTION 

Groyne  System.  Shore  Protection  on  Lake  Ontario  by  a  Groyne  System,  John 
Taylor.  Contract  Rec,  vol.  35,  no.  4.  Jan.  26,  1921.  pp.  79-81,  7  figs.  Erosion 
effectively  prevented  and  beach  built  up  by  groynes  consisting  of  steel  H-beam 
piles  and  fir  timbers. 

SNOW  REMOVAL 

Highways.  Snow  Removal  and  Drift  Prevention  on  Highways,  George  H.  Bil. 
Eng.  News-Rec,  vol.  86,  no.  5,  Feb.  3,  1921.  pp.  203-232.  4  figs.  Principles 
and  practices  of  Pennsylvania  Highway  Department  developed  during  two 
years  of  successful  snow  fighting. 

SPRINGS 

Calculations.  Derivation  of  Formul»  for  Spring  Calculations,  Machy.  (Lond.), 
vol.  17,  no.  434,  Jan.  20,  1921,  pp.  485^88,  3  figs.  Illustrations  of  procedure 
in  various  cases. 

STANDARDS 

Automotive  Industry.  Standards  Committee  Meeting.  Jl.  Soc.  Automotive 
Engrs.,  vol.  8,  no.  2.  Feb.  1921.  pp.  169-199,  16  figs.  Proposed  sUndards  for 
ball  bearings,  electrical  equipment,  engine  parts,  etc. 


SCIENTIFIC   MANAGEMENT 

See  Industrial  Management. 

SEWAGE    DISPOSAL 

Activated  Sludge.  Experiments  with  Modified  Activated  Sludge  Process  at 
Mount  Vernon.  N.Y.  Eng,  &  Contracting,  vol.  55,  no.  2.  Jan.  12.  1921, 
pp.  31-32.  6  figs.     Dorr-Peck  process  developed  in  experimental  plant. 

New  Activated  Sludge  Experiments.  Can.  Engr.,  vol.  40,  no.  4.  Jan.  27, 
1921.  pp.  172-173.  3  figs.  Conducted  at  stoke-on-Trent  during  past  two  years, 
dealing  with  trade  waste  from  potteries. 

The  Activated  Sludge  Process  of  Sewage  Disposal,  George  G.  Nasmith. 
Jl.  Eng.  Inst,  of  Canada,  vol.  4.  no.  2.  Feb.  1921.  pp.  114-116.  Description 
of  process,  with  discussion  of  advantages,  disadvantages,  present  tendencies 
in  sludge  problem  and  question  of  by-products. 

SEWER  CONSTRUCTION 

Costs.  Methods  and  Cost  of  Excavating  for  Small  Sewers  in  Rock.  D.  B.  Davis. 
Mun.  &  County  Eng..  vol.  60.  no.  1,  Jan.  1921,  pp.  4-5.  Graphs  showing 
cost  of  sewer  excavation. 

SHAFTS 

Bending  of.  Theoretical  Consideration  of  Bending  in  Shafts.  Charles  W.  Good. 
Mech.  Eng.,  vol.  43,  no.  2,  Feb,  1921,  pp.  138-139.  _  Computation  of  pressure 
distribution  of  loads  and  reactions,  and  effect  of  various  distributions. 


STEAM 

Properties.  The  Properties  of  Steam.  Engineering,  vol.  Ill,  nos.  2873  and  2874. 
Jan.  21  and  28.  1921,  pp.  63-65  and  93-94,  1  fig.  Review  of  Callender's  work. 
Jan.  21:  Thermodynamic  theory  of  vapor  and  apç>lication  of  vapor  conclu- 
sions to  steam.     Jan.  28.     Properties  of  steam  near  critical  point.     (Concluded.) 

STEAM   POWER   PLANTS 

Costs  Effect  of  Load  Factor  on  Steam-Station  Costs,  Peter  Junkersfeld.  Mech. 
Eng.,  vol.  43.  no.  2.  Feb.  1921.  pp.  108-110.  4  figs.  Financial  loss  will  result 
whenever  it  becomes  necessary  to  operate  power  station  at  substantially 
higher  or  lower  annual  load  factor  than  that  for  which  station  was  properly 
designed.  Load  factor  should  be  carefully  considered  in  locating  central 
station  as  well  as  in  selection  of  equipment.  Cur\'es  are  given  to  show  relative 
generating  costs  and  boiler  rating  as  affected  by  load  factor,  typical  week-day 
load  curves  and  load  factors,  and  load  factor  as  it  occurs  from  day  to  day 
and  month  to  month. 

STEAM  TURBINES 

Design.  A  New  Graphic  Method  for  the  Calculation  of  Steam  Turbines  (Om  Turbo- 
maskiner),  Matts  Bàckstrôm.  Teknisk  Tidskrift  (Mekanik>,  vol.  50,  no.  11, 
Nov.  10,  1920,  pp.  149-166.  22  figs.  3  on  3  supp.  plates.  Author  discusses  basic 
formulas  and  principles  for  the  calculation  of  turbines  and  explains  diagram 
developed  by  him  and  called  the  temperature-drop  diagram,  by  use  of  which 
it  is  possible  to  make  calculations  in  a  purely  mechanical  and  simple  manner. 
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STKKL 

AincnAIT  8tkBLA.      Stt  Aircraft  Cnnntrurtùvi    Mnfrritih,  Strrh. 

XtiJOX.     S94  Alloy  Stetl" 

Haiui,  W'ciiiiiT  or  WriKlii  I  ulitr  liir  I  ttiiniitiiiK.  I-  \\  ^iilnion  Am  Much., 
vol.  :>4.  no  /i.  IVh.  .'{.  11121,  pp  1H.'-IH.'1.  I  fig.  Table  Riving  wright  of  round 
0t<M<l  burs  ptT  Itnrnr  inrh. 

Haaic  OrKN-HrAHTii.  The  Hiiftio  i  >piMi  llonrth  Mrlting  Shop  K<iuinmpnt  and 
Prnctice  in  Kngliind,  (îi'orgc  A.  V.  Humm*II.  B]a«t  ruriiuci*  Jc  Htwl  Plant, 
vol.  U.  no.  I.  Jim.  1921.  pp.  .*tl  und  .'tH-l.*>,  4  fig».  Kovirw  of  mixer  plant  and 
prnrtico,  mrlting  furniicfN,  tiii-tnllurKicnl  prnctico.  handling  of  nmterialii  and 
prudurta  and  layout  of  plant.      i.To  hv  concludi'd.) 

BiHUOORAPiiT.  Rpvif'w  of  Iron  nnd  Strel  Literature.  lt>20.  E  H.  MTIelland. 
Forging  &  Hea».  Treating,  vol.  7.  no.  1.  Jan.  1921.  pp.  8-10.  Alao  in  Blaiit 
Kurnnco  &  Steol  Plant,  vol.  9.  no.  1,  Jan  1021.  pp.  fi-K.  Liât  of  important 
publications  during  I'tLMl.  with  n  few  of  earlier  dale  compiled  by  librarian  of 
Carnegie  Library  of  IMlt^tburgli. 

Blcino  and  Brownin'o.  Bluing  and  Browning  Steel  Artirlen.  Sidney  Cornell. 
Chem  A  Metallurgical  Eng.,  vol  24.  no.  7.  Feb.  16.  1921.  pp.  301-303.  Com-' 
mereial  methodjii  of  nrotlucing  oxidized  finish  on  polished  steel  objects,  includinc 
analyses  of  several  brownins  solutions  in  use  in  various  establishments- 

Gases  in.  Oases  Obtained  in  Molten  Steel — L  Henr>'  D.  Hibbard.  Blast  Furnace 
A  Steel  Plant,  vol.  9.  no.  1.  .Tan.  1921.  pp.  .'il-.>3.  Classification  of  gases 
and  how  to  deal  with  them  in  order  to  make  product  sound.     (To  be  continued.) 

HiOH-SpKED.     See  Steel,  High-Speed. 

Inoot  Production.  A  Proposed  Xcw  Ingot  Mold  of  Steel.  Robert  C.  Woodward. 
Iron  Age,  vol.  107,  no  4.  Jan,  27,  1921.  pp.  2ft2-2t>3.  2  figs.  Cracks  in  ingots 
and  their  causes.  Kffect  of  hea\*y  molds.  Advantages  of  thin  walls  cooled 
by   water. 

Maonetic  RELucTivm  Magnetic  Reluctivity  Relationship  as  Related  to  Certain 
Structures  of  a  Kuteetoid-Carbon  Steel,  C.  Nupbauni.  W.  L.  Cheney  and  H. 
Scott.  Dept.  of  Commerce.  Sri.  Papers.  Bur.  of  Standards,  no.  404.  Nov.  26, 
1920.  pp.  739-757,  7  figs.  Changes  in  physical  properties  resulting  from 
thermal  treatment  were  studied  for  one  percent  carbon  steel  and  it  was  found 
that  very  rapid  rise  of  maximum  and  residual  induction  and  even  more 
pronounced  decrease  in  coercive  force  occur  between  drawing  temperatures 
of  150  and  250  deg.  cent.  Such  changes  very  likely  mark  transformation 
from  martensite  to  troostite- 

Manganese.     See  Manganese  Steel. 

Metalloorapht.  Met.allographic  Methods  for  Determining  the  Xature  of  Xon- 
Metallic  Inclusions  in  Steel  and  Cast  Iron  (Méthodes  métallographiques  pour 
déterminer  la  nature  des  inclusions  non  métalliques  contenue*  dans  l'acier, 
le  fer  et  la  fonte),  ^l.  M.  Matveieff.  Revue  de  Métallurgie,  vol.  17,  no.  11, 
Nov.  1920,  pp.  736-752,  25  figs.  Comparative  value  of  different  etching 
reagents. 

^Iicrosthvcttre.  Notes  on  the  Microstructure  of  Annealed  Soft  Steel,  with  Special 
Reference  to  Phosphonis  in  Tin  Plate,  Geo.  F.  Comstock.  Forging  «fe  Heat 
Treating,  vol.  7,  no.  1.  Jan.  1921.  pp.  60-63.  16  figs.  Interpretation  of  photo- 
micrograph. 

NiCKEL-CuROME.     S«  Xickel-Chrome  Steel. 

Phosphorvs  and  Sulphur.  Effect  of  Phosphorus  and  Sulphur  on  Steel,  E.  W. 
Rettew  and  L.  A.  Lanning.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  4, 
Jan.  1921.  pp.  247-249.  Phosphorus  increases  tensile  strength  without  decreas- 
ing ductility  and  increases  hardness  without  lowering  electric  conductivity. 

Sulphur  increases  susceptibility   to  corrosion. 

Tool.  High  Carbon  Open-Hearth  Steel  Versus  Crucible  Tool  Steel  in  the  Manufacture 
of  Miscellaneous  Tools,  George  Porteous.  Trans.  Am.  Soc.  for  Steel  Treating, 
vol.  1.  no.  4,  Jan.  1921,  pp.  238-244,  5  figs.  Open-hearth  high-carbon  steel 
with  proper  heat  treatment  gives  as  good  results  as  are  given  by  higher  grade 
and  more  expensive  tool  steel. 

X'RANirii.     See  Alloy  Steels,   Vraniutn  Steel. 

Wrought  Iron  vs.  Single  Refined  Wrought  Iron  Versus  Steel.  V.  E.  Hillman. 
Forging  à  Heat  Treating,  vol.  7.  no.  1,  Jan.  1921,  pp.  63-65.  S  figs.  Argument 
in  favor  of  feasibility  of  substituting  soft  basic  open-hearth  steel  for  single- 
refined  wrought  iron. 

STEEL  CASTINGS 

Annealing.  Annealing  Steel  Castings  with  Fuel  Oil.  R.  R-  Hillman,  Iron  Age, 
vol.  107.  no.  4,  Jan.  .27,  1921.  pp.  247-249.  1  fig.  Design  and  operation  of 
new  furnace  in  plant  of  Atlas  Steel  Casting  Co.  Blast  for  combustion  heated 
by  outgoing  gases. 

Electric  Melting.  Electricitv  Shop's  Sole  Heat  Source.  H.  E.  Diller.  Foundry, 
vol.  49.  no.  3,  Feb.  1,  1921.  pp.  87-91.  8  figs.  Equipment  installed  at  foundry 
of  Emery  Steel  Castings  Co..  Baltimore,  which  specializes  in  light  castings 
of  intricate  design. 

Molding  Sand  for.  Sand  Plays  Part  in  Poor  Castings,  R.  J.  Doty.  Foundr>-, 
vol.  49.  no.  3.  Feb.  1,  1921,  pp.  95-97.  Clean,  smooth  steel  castings  are 
dependent  upon  facing  and  heap  sand  used.  Close  heap  sand  causes  blows. 
Ten  parts  heap  sand  mixed  with  one  part  new  sand  in  facing.  Paper  read 
before  Am.  Foundrymen's  Assn. 
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Stiienot».     HtrrI  Cutinftii  of  High  .Strength  and  TotighnM*— U.  Fcwlehro  GioUtti- 

Chrm.    A    .Mt'liilliirinciil  Kng  ,  \r>l.    M,  nrt.  4.  Jni.      't.     I'l  'I     f.f.     liLllf.'.     1 '.  fifTk 

Data  on  '  to  b«  pmpect#«i  af  t*r  pr'-r 

with  iIIm  on  Ntrong.  tough  raatii  . 

nil  (lUit   rr 

STEEL.   HEAT  TREATMENT  OP 

Elccthk       I'.lectnr  Hr-nt  Trrnting  at  Kmer>  .-  Company,  F   W    hrrxikf 

and  (;eo.   P.   MilU       l-orging   A   \ivmi    I  !    7.  no    I.  Jan    1921.  pp 

4.'>-47,  5  figB.     Electrically-heated  con-      -4 .^uneaJinJi  iurn»c*  for  nnall 

intricate  caAtingK.     High  operating  efficiency  awi  low  initial  cnat  eUtmed  for 
electric  procoM. 

Heat-Trkatino  DrpARTMr.vT  Conntrnrting  a  Heat  Treating  Dcptrtment.  L  C 
Dunn.  Forging  A  Ilr-ui  Treating,  vol.  7.  no.  I,  Jan.  1921.  pp  4<M.'i.  7  fip. 
Conimercial  heat-treating  department  built  by  Montgomery  ChcmicaJ  Worka. 
Detroit. 

Methods.  Metallography  and  Heat  Treating  of  Steela.  Wm.  J.  Merten.  Blast 
Furnace  A  Steel  Plant,  vol.  9,  no.  1,  Jan.  1921,  pp.  114-118.  15  fica-  Review 
of  various  typca  of  heat  treatment.     Photomicrographs. 

STEEL.   HIGH-SPEED 

MANtjFACTURE.  High-Speed  Steel  Manufacture  in  Sheffield.  Paul  M.  Tyler.  Iron 
Age.  vol.  107.  no.  6.  Feb.  10.  1921.  pp.  371-374.  Great  expansion  in  war 
time.  Present  practice,  costs,  prices  and  raw  material  aourcea.  Waces  much 
below  American. 

STEEL   INDUSTRY 

Germant.  Development  of  the  Steel  Industry  During  the  War  in  Germany — II. 
Hubert  Hermanns.  Blast  Furnace  A  St**l  Plant,  vol.  9,  no.  2.  Feb.  1921, 
pp.   146-150,  2  figs.     Utilization  of  baaic  open-hearth  slag, 

STEEL   MANUFACTURE 

Basic  Open-Hearth  Process.  Basic  Open-Hearth  Melting  Shop  Equipment 
and  Practice,  G.  A.  V.  Russell.  Iron  4  Coal  Trades  Rev.,  vol.  102,  noa.  2759 
and  2761.  Jan.  14  and  28.  1921.  pp.  37-39.  3  figs.,  and  122-124.  3  figs.  Rapid 
growth  of  basic  open-hearth  process  in  attributed  to  its  suitability  for  dealing 
with  pig  irons  of  widely  varying  composition.  Comparative  developments 
of  mixer  practice  in  England  and  other  countries.  Metallurgical  practice  at 
representative  British  steel  works.     (To  be  continued.) 

STEEL  WORKS 

Power  Plants.     Recent  Developments  in  Steel  Works  Power  Plants.  W.  N.  Flanagan. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  1.  Jan.  1921.  pp.  56-59,  1  fig.     Steps 
taken  to  reduce  labor  and  consumption  of  coal. 
See  also  Rolling   MiUs. 

STOKERS 

Automatic  Developments  in  the  Design  of  Automatic  Mechanical  Stokers  (Note 
sur  quelques  perfectionnements  des  foyers  à  grille-chaîne  tournante),  X. 
Lambotte.  Société  Belge  des  Electriciens,  vol.  34.  Nov.-Dec.  1920.  pp.  253- 
260,  3  figs.     Use  of  automatic  stokers  for  burning  low-grade  coals. 

Reconstruction.  Remodeling  Stokers  and  Furnaces  Adds  to  Capacitj%  T.  A.  Marsh. 
Elec.  World,  vol.  77.  no.  4.  Jan.  22.  1921.  pp.  196-197,  4  figs.  Boiler  ratings 
raised  39  per  cent  by  enlarging  grate  areas  and  impro^"ing  arch  design.  Practical 
method  at  minimum  cost- 

Operation.  Train  Operation  in  New  Jersey.  Elec.  Ry.  Jl.,  vol.  57.  no.  7.  Feb.  12. 
1921,  pp.  319-321.  10  figs-  After  tests  covering  various  operating  conditions, 
in  which  research  work  was  done  and  both  theoretical  and  practical  aspects  of 
subject  were  given  full  consideration,  public  service  railway  adopts  trailer 
operation  on  large  scale.     Details  of  recent  tests  are  given. 

SUBSTATIONS 

Automatic.  Automatic  Substations  (Sottostazioni  automatiche) .  I.  Prinetti. 
Elettrotecnica.  vol.  7.  no.  35,  Dec.  15.  1920.  pp.  722-625.  3  figs.  European 
and  American  developments. 

SUBWAYS 

Paris.  The  Metropolitan  Subway  of  Paris.  (Le  métropolitain  de  Paris).  L.  Biette. 
Genie  Civil,  vol.  78.  no.  2003.  Jan.  1.  1921.  pp.  3-10.  15  figs.  Extensions 
invohnng  construction  of  tunnel  under  river  and  also  tunnel  parallel  to  docks 
for  a  certain  length. 

SLvPERHEATERS 

Marine.  Steam  Superheaters  in  Merchant  Ships,  H.  B.  Catley.  Gen.  Elec.  Rev., 
vol.  24.  no.  2,  Feb-  1921.  pp.  121-123.  5  figs.  '  Classification  into  live-gas  and 
waste-gas  types.     Location  of  superheater  equipment. 

The  Sugden  Uptake-Tj^w  of  Superheater  for  Scotch  Marine  Boilers. 
Engineering,  vol.  111.  no.  2872,  Jan.  14,  1921.  pp.  37-40.  16  figs.  Super- 
heater is  accommodated  whoUy  in  smokebox  and  Howden  air  heater  is  fitted 
at  base  of  uptake. 


TERMINALS,   MARINE 

Improvements.  Marine  Terminals  and  Port  Facilities.  Floyd  T.  Smith.  Mar. 
Eng..  vol.  26,  no.  1.  Jan.  1921,  pp.  66-71.  5  figs.  Sur^'ey  of  part  developments, 
comtemplated. 
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TELEGRAPHY 

Line  Tension.  How  To  Determine  Tension  in  Telegraph  and  Telephone  Lines. 
Ry.  Signal  Engr.  vol.  14.  no.  1,  Jan.  1921,  p.  37.     Tension  curves  chart. 

TELEPHONY 

Aircraft,  .\jreraft  Telephones,  B.  S.  Cohen.  Instn.  Post  Office  Elec.  Engrs.. 
no.  77,  Oct.  27.  1921,  39  pp.,  25  figs.  Developments  of  British  Naval  Air 
Service  during  war  in  communication  by  wire  telephone  between  aircraft  and 
ground. 

Automatic.  Interim  British  Standard  Terms  and  Definitions  for  I'se  in  Connection 
with  Automatic  Telephone  Systems.  British  Eng.  Standards  Assn.,  no  136. 
Dec.  1920,  7  pp.  Terms  on  which  agreement  has  been  reached  between 
British  Eng.     Standards  Assn.  and  Am.  Eng.  Standards  Committee. 

Call  Recording.  Automatic  Counting  of  Telephone  Calls  (Compteurs  automa- 
tiques de  conversations  en  téléphone  manuellel.  B.  Gossot.  Electricien, 
vol.  37,  no.  1267.  Jan.  1,  1921,  pp.  1-7,  3  figs.  Electric  scheme  for  automatic 
counting  of  telephone  calls. 

Keeping  Records  of  Telephone  Calls  (Téléphone  et  statistique),  J.  B. 
Pomey.  Revue  générale  de  l'Electricité,  vol.  9,  no.  5.  Jan.  29,  1921.  pp.  133-138. 
3  figs.  Empirical  formula  for  determining  probable  number  of  calls  to  be 
received  at  central  stations,  developed  from  records  at  exchanges  in  Hamburg, 
and  other  German  cities. 

TERMINALS.   RAILWAY 

Freioht-Handltng  Equipment.  Better  Freight  Handling  Methods  by  Mechanical 
Equipment,  0  W.  Stiles.  Eng.  News-Rec.  vol.  86.  no.  4.  Jan.  27.  1921.  pp. 
1.51-1 5.S,  4  figs.  Important  economics  effected  by  adapting  existing  terminal 
facilities  to  more  efficient  methods  of  operation. 

Toronto,  Mechanical  and  Electrical  Equipment  of  the  Toronto  Union  Station. 
Walter  J.  .-Vrmstrong.  Jl.  En?.  Inst,  of  Canada,  vol.  4,  no.  2.  Feb.  1921. 
pp.  87-97,  7  figs.  General  survey  of  mechanical  and  electrical  equipment 
for  new  Union  Station,  including  heating  and  ventilation,  lighting,  elevators, 
power  equipment  fire-alarm  systems,  etc. 

TESTING   MACHINES 

Developments.  Recent  Developments  in  Testing  Machines.  Tborsten  Y,  Olsen. 
Forging  &  Heat  Treating,  vol.  7,  no.  1,  Jan.  1921,  po.  66-69,  12  figs.  Survey 
of  developments  during  last  50  years. 

Stop-Watch  Uses,  The  Limitations  of  the  Stop  Watch  as  a  Precision  Instrument, 
A.  I..  Ellis.  J!.  Am.  Inst.  Elec.  Eners..  vol.  40.  no.  2.  Feb.  1921.  pp.  104-112. 
22  figs.  Accuracy  to  be  expected  in  time  measurements  by  stop  watch  in 
scientific  and  engineering  testing. 

Tenacity.  The  Tenacity  of  Materials  as  Basis  for  Calculating  Stce!  Constructions. 
Especially  Bridges  (La  ténacité  den  matériaux  comrae  base  des  calculs  de  ponts 
et  constructions  métalliques  en  acier  doux),  N.-C.  Kist.  Vie  technique  & 
industrielle,  vol.  2.  no.  16,  ,Tan.  1921,  pp.  319-321,  1  fig.     Theoretical  study. 

TRACTORS.   FARM 

American-Made.  Detailed  Technical  Specifications  of  Gasoline  Farm  Tractors 
for  1921.  Motor  Age.  vol.  39.  no.  4,  Jan.  27.  1921.  pp.  106-109.  Tabulated 
data  on  76  different  makes  of  American  gasoline  and  kerosene  arm  tractors 
produced  by  manufacturers,  with  makes  of  principal  parts,  including  engine. 
governor,  lubricator,  ignition  system,  air  cleaner,  gearset.  clutch  and  axle. 

TRANSPORTATION 

Land.  Air  and  Sea.  A  Comparison  of  the  Cost  of  Transport  and  Ton-Miles  by 
Land,  Sea,  and  Air,  Lord  Montagu.  Aeronautics,  vol.  20,  no.  380,  Jan.  27, 
1921,  pp.  58-61.     Lecture  before  Royal  Aeronautical  Soc, 

TUBES 

Bending  of.  A  New  Method  of  Bending  Tubes.  Machy.  (Lond).  vol.  17,  no.  434, 
Jan.  20.  1921,  pp.  490-491.  Method  consists  of  using  either  oil  or  water  as 
means  of  obtaining  pressure  inside  tube  to  prevent  wrinkling,  and  pushing 
tube  around  bend  instead  of  bending  it  to  shape  by  means  of  punch  or  wheel. 


VAL\^S 

Hydraulic.  A  New  Hydraulic  Valve.  Engr.,  vol.  131.  no.  3395,  Jan.  21,  1921, 
pp.  77.  4  figs.     Miter  seated  type  balanced  hydraulically. 

VIBRATIONS 

Machinery.  Vibration,  Julius  Frith.  Practical  Engr.,  vol.  63,  no.  1770,  Jan.  27, 
1921,  pp.  52-53.  Laws  governing  vibrations  of  machinery  and  their  applica- 
tion to  particular  cases,  such  as  vibrations  of  crankshafts,  flywheels  and 
alternating-current  generators.  Paper  read  before  Manchester  Assn.  of 
Engrs. 

VOCATIONAL  TRAINING 

Disabled  Soldiers.  Rehabilitation  of  Our  Disabled  Soldiers,  Sailors,  and  Marines 
and  their  Return  to  Civil  Employment.  Vocational  Summary,  vol.  3,  no.  8, 
Dec.  1920.  pp.  114-117.  Training  in  business  administration  as  conducted 
by  Federal  Board  for  Vocational  Education. 


w 


WATER   MAINS 
The  Effect  of  Different  Waters  on  Mains.  J, 


Cleaning. 

vol.  24,  no.  2.  Feb.  1921.  pp.  159-162.  1  fig, 
before  and  after  cleaning. 


E.  Gibson.     Am.  City, 
Results  of  tests  on  water  mains 


WATER  PURIFICATION 

Sterilization.  Relation  of  Raw  Water  to  Endemic  Typhoid  Fever.  Norman  J. 
Howard.  Can.  Engrs.,  vol.  40.  no.  3.  Jan.  20,  1920,  pp.  139-143.  2  figs. 
Incidence  of  typhoid  fever  in  municipalities  where  water  purification  and  ster- 
ilization plants  are  installed.  Increased  prevalence  of  disease  in  Toronto 
appears  to  follow  periods  of  worst  raw  water  although  no  connection  can  be 
traced.  Mortality  rate  steadily  declines  despite  enormous  increase  in  b-  coli 
content. 

Sterilization  of  Water  by  Chlorine  Gas.  J.  Stanley  Arthur.  Jl.  Instn. 
Mech.  Engrs..  no.  9,  Jan.  1921.  pp.  1127-1153  and  (discussion)  pp.  11.53-1198. 
23  figs.,  partly  on  5  aupp.  plates.  Description  of  process  and  records  of  its 
operation  specially  at  army  stations. 

Wells.  Wells  as  a  Source  of  Supply.  Engineering,  vol.  Ill,  no.  2870,  Feb.  11. 
1921.  pp.  161-164,  2  figs.  Technical  considerations  involved  in  selection  of 
site  for  construction  of  well. 

WATER  WORKS 

Montreal.  Combined  Bridge  and  Control  Dam  Over  Montreal  Aqueduct.  Con- 
tract Rec.  vol.  35.  no.  5.  Feb.  2.  1921,  pp.  103-104,  5  figs.  Structure,  known 
as  Crawford  Bridge,  divided  aqueduct  into  two  parts  and  controls  delivery 
of  water  to  lower  half  by  means  of  gate  chamber  at  one  abutment. 

WEIRS 

Parabolic.  Parabolic  Weirs,  F.  W.  Grève.  Proc.  Am.  Soc.  Civil  Engrs.,  vol.  47. 
no.  1,  Jan.  1921,  pp.  4-5.  Testa  on  parabolic  weirs  in  hydraulic  laboratory 
of  Purdue  University.     (Abstract.) 

WELDING 

Water  Mains.  26-in.  Welded  Steel  Main  in  Montana.  Gas  Age,  vol.  47,  no.  2. 
Jan.  25.  1921,  pp.  53-55.  2  figs.  Water  pipe  line  including  26,000  ft.  of  welded 
large-size  pipe. 

See  also  electric  Welding. 

WELDS 

Failure  of.  The  Reason  Why  Some  Fusion  Welds  Fail.  T.  D.  Sedwick.  Ry.  Mech. 
Engr-,  vol.  95.  no.  2,  Feb.  1921,  pp.  lU-118.  14  fig.  Hardening  effect  of  welding 
heat  graphically  demonstrated  and  effect  of  annealing  shown.  Paper  read 
before  Chicago  Section.  Am.  Welding  Soc. 

Tests.  Properties  of  Arc  Metal  and  .\rc  Welds  as  Determined  bv  Tests,  O.  H. 
Eschholz.  Power  vol.  53.  no.  7,  Feb.  15.  1921.  pp.  250-255.  16  figs.  Result 
of  tests  on  electric-arc  metallic-electrode  welds.  Tests  included  tensile, 
compression,  cantilever,  transverse,  shear,  impact,  bending  and  hardness 
Comparisons  were  made  between  properties  of  bulk  and  layer-deposited 
metal.  Microscopic  structure  of  welds.  Fatigue  resistance  under  repeated 
stresses.     Magnetic  properties. 

WIND    POWER 

See  Water  Power,  Wind  Power  vs. 

WIND   TUNNELS 

Design,  Design  of  Wind  Tunnels  and  Wind  Tunnel  Propellers — II,  F.  H.  Norton 
and  Edward  P.  Warner.  Nat.  Advisory  Committee  for  Aeronautics,  no.  98, 
1921,  10  pp..  20  figs.  Study  of  directional  variation  in  wind  stream  with  a 
view  to  securing  date  for  designing  wind  tunnels. 

Manometers  for.  The  Tilting  Manometer,  F.  H.  Norton  and  D.  L.  Bacon.  Aerial 
Age.  vol.  12,  no.  23.  Feb.  14,  1921.  p.  585,  1  fig.  Apparatus  designed  by 
technical  staff  on  Nat.  Committee  for  Aeronautics. 

Recording  Balances.  Design  of  Recording  Wind  Tunnel  Balances,  F.  H.  Norton. 
Aerial  Age,  vol.  12.  no.  20,  Jan.  24.  1921.  pp.  511-512,  9  figs.  Design  developed 
at  Langley  Memorial  Aeronautical  Laboratory  of  National  Advisory  Com- 
mittee for  Aeronautics.  Works  on  parallelogram  principle  and  is  self-balancing 
but  not  recording. 

WIRE   MANUFACTURE 

Hardening  and  Tempering  Plant.  Electric  Wire  Hardening  and  Tempering 
Plant.  Engineering,  vol.  111.  no.  2873.  Jan.  21.  1921.  pp.  76  and  78.  Con- 
tinuous plant  incorporating  two  processes,  first  heating  and  quenching  to 
harden  wire  and  re-heating  and  second  quenching  to  give  required  temper. 

WOMEN   WORKERS 

Accidents,  A  Study  of  Accidents  Among  Women  in  Industry.  Nelle  Swartz.  Safely 
Eng.,  vol.  41,  no.  1,  Jan.  1921,  pp.  19-22.  Based  on  statistics  gathered  by 
New  York  State  Industrial  Commission. 

Forewomen.  The  New  Place  of  Women  in  Industrj' — V.  Ida  M.  Tarbell.  Indus. 
Management,  vol.  61,  no.  3.  Feb.  1,  1921,  pp.  135-137.  Sur\-ey  of  advance 
of  women  workers  into  executive  positions. 

United  States.  Women  in  Industry.  Monthly  Labor  Rev.,  vol.  12,  no.  1.  Jan. 
1921,  pp.  153-158.  Results  of  inquiry  finances  by  War  Work  Council  of  Young 
Women's  Christian  Assn..  begun  during  war  and  carried  down  to  1919.  It  was 
desired  to  secure  definite  facts  with  regard  to  increase  during  war  in  number 
of  women  in  industry,  kinds  of  work  in  which  they  were  employed  and  their 
success  or  failure  in  new  lines  of  work. 

WOODWORKING   INDUSTRY 

Engineering  in.  Engineering  in  the  Woodworking  Industries.  B.  A  Parks,  H.  S. 
Sackett.  Lambert  T.  Ericson.  .Allan  E.  Hall.  F.  S.  Park  and  I.  M.  Weber  and 
D.  W.  Edwards.  Mech.  Eng..  vol.  43.  no.  2.  Feb.  1921,  pp.  85-101.  36  figs. 
Group  of  papers  presented  at  annual  meeting  of  Am.  Soc.  Slech.  Engrs.  dealing 
with  furniture  manufacture,  freight-car  construction,  machining  of  railroad 
cross-ties,  wood-block  floors,  wood  preservation,  and  electrically  driven  saw- 
mills. 
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PHOTOSTATIC  PRINTS 

Photoatatic  coplM  of  tho  nrllcleii  Uattnl  In  this  aecHon.  or  others  on 
•n|llno«rlnil  aubjocts,  may  bo  obdilnoil  from  the  EnUlnocrlnft  Societies 
Llbrury. 

Price  of  each  print  (up  to  II  by  t-t  In.  al70>  35  contn.  plun  pontuiJo.  Whore 
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The  EnftlncerlnU  Soclotlos  Library  Is  under  the  manaftement  of  the 
United  Enfttneerlntl  Society,  which  administers  It  as  a  public  reference 
library  of  enUlneerlnti.  It  la  maintained  Jointly  by  the  American  Society 
of  Civil  Engineers;  the  American  Institute  of  Mlninii  and  Metallurgical 
Enttlneera;  the  American  -Society  of  Mechanical  Entiincors  and  the  American 
Institute  of  Electrical  Engineers.  It  contains  ISO, 000  volumes  on  engln- 
eerlnii  and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  In  Its  field. 
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Harrison  W.  Craver,  Director 

Engineering  Societies  Library, 

New  York.  N.Y. 


29  West  Thirty-ninth  Street, 


AIRCRAFT 


Maintenance.  '  Grountl  EnRineering,  H. 
no.  392.  Feb.  10.  1921,  pp.  9(>-9S. 
maintenance  of  aircraft  at  airdrome. 
Soc. 


W.  8.  Out  ram.  Aeronautics,  vol.  20, 
British  air  na\âgation  regulations  for 
Paper  read  before  Royal  Aeronautical 


Plywood.     See  Ptyicood. 


AIRSHIPS 


PiLOTiN'O.  Ainihip  Piloting.  Aeronautical  Jl..  vol.  25.  no.  122.  Feb.  1921.  pp.  47-71, 
5  6gs.  Controlibility  under  severe  weather  conditions.  Technique  of  piloting. 
Methods  of  aerial  navigation. 

See  aUo  Aircraft,  Deretopment  during  War;  Hangars. 

ALCOHOL 

iKDtJSTRiAi..  Alcohol  Production  from  Molasses  George  M.  Appell.  Chem.  Age 
(N.Y.).  vol.  92.  no.  2,  Feb.  1921.  pp.  53-57.  I  fig.  Diagram  of  classes  of  raw 
material  and  procedure  of  treatment  for  production  of  alcohol. 

Industrial  Alcohol  Status  in  Canada.  Can.  Chem.  &  Metallurgy,  vol.  5, 
no.  3,  Mar.  1921.  pp.  79-81.  Legislation  concerning  manufacture  of  industrial 
alcohol. 

Manufacture  of  Ethyl  Alcohol  from  Wood  Waste.  E.  C.  Sherrard.  Chem, 
Age  (N.Y.),  vol.  29,  no.  2,  Feb.  1921,  pp.  76-79.     Plant  requirements. 

ALLOYS 

Standardization.  Canadian  Mechanical  Standards.  Paper,  vol.  27.  no.  26. 
Mar.  2,  1921.  pp.  21-27  and  40.  12  figs.  Report  of  Committee  on  Mechanical 
Standards  of  Canadian  Paper  &  Pulp  Assn.  on  standardization  of  metal  alloys 
used  in  machinery  employed  for  manufacture  of  paper.  Investigations  were 
conducted  on  acid-resisting  bronze,  properties  of  copper-tin-lead  bronze, 
and  antimonial  lead,  and  also  on  a  number  of  bearing  metals. 

ALUMINUM 

Conductors.  The  Use  of  Aluminum  Conductors  on  Transmission  Lines,  Theodore 
Varney.  Elec.  News,  vol.  30,  no.  5,  Mar.  1,  1921,  pp.  30-34,  6  figs.  Relative 
merits  of  steel-cored  aluminum  and  copper  conductors  on  level  and  rough 
courses  discussed  before  Toronto  .Section,  Am.  Inst.  Elec.  Engrs. 

Ingoth,  Piping  of.  Causes  of  Piping  in  Aluminum  Ingots,  Junius  David  Edwards 
and  Harold  T.  Gammon.  Chem.  &  Metallurgical  Eng..  vol.  24,  no.  S,  Feb.  23, 
1921,  pp.  33S-340,  12  figs.  Measurements  of  piping  and  solidification  shrinkage 
show  that  volume  of  pipe  is  dependent  on  four  or  even  more  definite  factors, 
and  that  it  is  not  specific  property  of  metal  or  alloy. 


Stir.rT.  StiiKt-H  in  tho  llcrryntfillixtitirjn  fif  Aluminum  Sheet  on  TTeAtinc:  With  ft 
Notn  on  the  liirth  of  CrvntnN  in  .StrniiiMl  M*-tab  «nd  Alloy»,  11.  C  H. 
Cnrpontcr  iin<l  Coniilaiice  V.  Klarn.  vVdviincf  Pap<;r,  no.  1,  raeetin^  of  Iiut. 
MeUlfl,  Mur.  0,  1021,  22  pp  .  M  fiffn.     Rmults  of  experiment*. 

ALUMINUM    ALLOYS 

CAaTiNo*».  AnaXytc  Loan  in  Aluminum  Shop<i — VI.  Robt.  J.  Andcr«on.  Foundry, 
vol.  49,  no.  5.  Mar.  1.  1021,  pp.  18S-191.  Reaaons  for  Loom»  in  production 
of  aluminum  iilloys  and  caBtings. 

Itlowholes.  roroAÎty.  and  UnaoundocM  in  Aluminum  Alloy  Cantinsi, 
RobfTt  J.  Anderson.  Foundry  Trade  Jl..  vol.  23,  no.  237.  Mar.  3,  I92I.  pp. 
205-207.  8  figs.  DatA  on  six  heats  maiie  on  aluminum  alloy,  no  12  (92  per 
cent  aluminum  and  8  per  cent  copper),  to  dcteroiino  temperature  effect». 

AMMONIA 

Syntoetic.  Manufacture  of  Synthetic  Ammonia  at  Oppau.  Germany.  Chem  A 
MntallurKicalEng..  vol.  24.  nos.  S  and  0.  Feb.  23  and  Mar.  2.  1921.  pp.  347-350. 
7  figs,  and  :i91-391.  8  figs..  Feb.  23:  Catalysis  of  nitrojrr-n-hydrogeo  mixtiire. 
Description  of  catalyeins  plant.  Extraction  of  ammonia  formed.  Description 
of  ammonia  oxidation  plant  and  its  operation.  Description  of  absorption 
of  nitrous  vapors  plant  and  its  operation,  Mar.  2: 

Run  in  manufacture  of  ammonium  sulphate,  ammonium  chloride  and 
amnionium  nitrate.  Coke  plant,  power  statioru  and  other  supplementary 
plants  required  to  make  Oppau  works  complete  entity.  General  organisa- 
tion.    Translated  from  Technique  Moderne. 

AMMOXU  COMPRESSORS 

Mean  Effective  PnEsscnEs.  Mean  Effective  Pressures  John  E.  Starr.  Refrigerat- 
ing World,  vol.  56,  no.  3.  Mar.  1921.  pp.  11-12.  Tables  of  multipliers  of  back 
pressure  and  temperature  to  obtain  mean  effective  pressure  and  final  gas 
temperatures  in  compressing  gases. 

APPRENTICES.   TRAINING   OF 

Systems.  Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations — XI.  J.  V.  L.  Morris.  Am.  Mach..  vol.  54.  no.  12.  Mar.  24, 
1921.  pp.  505-507.  3  figs.  Practice  of  Goodyear  Tire  &  Rubber  Co..  Akron, 
Ohio.     Instruction  of  many  kinds  is  provided  by  industrial  university. 

ARMATURES 

Slot-Wound  Coil.<î.  Longitudinal  and  Transverse  Heat  Flow  in  Slot-Wound 
Armature  Coils,  Carl  J.  Fechheimer.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40,  no  3, 
Mar.    1921.    pp.    244-248.     Formulas    for   calculating   tempertures.     (To   be 

continued.) 

AUTOMOBILE  ENGINES 

Diesel  Type.  Diesel  Type  of  Ensine  for  Motor  Vehicle  Work.  Automotive 
Industries,  vol.  44,  no.  9.  Mar.  3.  1921.  pp.  501-509.  2  figs.  Built  by  Deutsche 
Automobil  Constructions  Gesellschaft.  Engine  has  two  pistons  in  same 
cylinder  and  works  on  two-stroke  cycle.  Injection  results  from  e:q)losion  in 
ignition  chamber  connected  with  combustion  chamber  by  narrow  passage. 

Valves.  The  Graphical  Analysis  of  Valve  Gear.  Automobile  Engr..  vol.  II, 
no.  147,  Feb.  1921,  pp.  66-67,  4  figs.     Simplified  method  of  investigation. 

AUTOMOBILE   FL'ELS 

Alcohol.     Possibilities   of   Alcohol   for   Fuel.    A.    H.    Gilbert.     Agricultxural   Eng., 
vol.  2.  no.  1.  Jan.  1921.  pp.  5-6.     Summary  of  research  conducted  by  technical 
institutions  and  government  agencies.     Committee  report  presented  at  meeting 
,    of  Am.  Soc.  of  Agricultural  Engrs. 

See  also  Alcohol,  Industrial. 

CHARArxERisTics.  The  Character  of  Various  Fuels  for  Internal  Combustion 
Engines.— I.  H.  T.  Tizard  and  D.  R.  Pye.  Automobile  Engr..  vol.  11.  no.  147. 
Feb.  1921.  pp.  55-57.  Theoretical  investigation  of  influence  of  specific  heat 
and  di-^ociation  of  working  fluid,  made  preliminary  to  experimental  investiga- 
tion conducted  by  H.  R.  Ricardo. 

Tests.  The  Character  of  Various  Fuels  for  Intern  Combustion  Engines. — II,  H.  T. 
Tizard  and  D.  R.  Pye.  Automobile  Engr..  vol.  11.  no.  14S.  Mar.  1921, 
pp.  9S-101.  2  figs.  Influence  of  specific  heat  and  dissociation  of  working 
fluid.     Calculation  of  maximum  temperature  allowing  for  dissociation. 

The  Influence  of  Various  Fuels  on  the  Performance  of  Internal  Combustion 
Engines — 11,  H.  R.  Ricardo.  .\utomobile  Engr..  vol.  11.  no.  148.  Mar.  1921, 
pp.  92-97.  7  fig^.  Eiperimental  investigation  into  behavior  of  various  auto- 
mobile fuels.  Graphs  are  given  which  show  relation  between  air-cy^le  standard 
efliciency  and  compression  ratio,  also  variation  in  mean  effective  pressure  and 
thermal  efficiency  with  different  compression  ratios  for  fuel  detonating  normally 
at  compression  of  5  to  1. 
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Vegetable  Oils.  Vegetable  Oils  as  Fuel  for  Internal  Combustion  Engines.  Engr., 
vol.  121.  no.  3402.  Mar.  11,  1921,  pp.  255-250.  Experiments  on  utilization 
of  palm  oil  as  engine  fuel.  Reports  submitted  to  Assn.  for  the  Improvement 
of  Belgian  Colonies. 

See  also  Alcohol;  Benzol;  Gasoline. 

AUTOMOBILES 

Axles.  Stub-Axle  Stresses,  J.  L.  Napier.  Automobile  Engr-,  vol.  11,  no.  148, 
Mar.  1921,  pp.  S2-83.  2  figs.     Study  on  stresses  and  their  relation  to  sideship. 

Design.  Need  for  Greater  Service  Accessibilitj'  in  Car  Design.  T.  F.  Cullen.  Jl. 
Soc.  Automotive  Engrs.,  vol.  S.  no.  3.  Mar.  1921.  pp.  257-264.  13  figs.  Sun'ey 
of  automobiles  in  regard  to  accessibility  of  parts  for  repairs.  Suggestions  for 
increasing  accessibility. 

Why  American,  British  and  Continental  Car  Designs  DifTer,  M.  Olley. 
Automotive  Industries,  vol.  44.  no.  10.  Mar.  10.  1921.  pp.  547-553.  Writer 
discusses  effect  of  customs,  elimate,  road  conditions,  taxes,  operating  costs, 
size  of  industry',  point  of  view  and  competition  upon  size,  cost,  appearance 
and  design  of  passenger  cars.  Motoring  here  is  characterized  as  transportation, 
while  in  Europe  spirit  of  adventure  still  dominates.  Considers  American 
braking  systems  defective. 

Radiators,  Alcohol-Water  Mixtures  for.  Report  Gi\nng  Tables  Showing  the 
Freezing  Points  and  Specific  Gravity  of  Alcohol- Water  Mixtures.  Air  Service 
Information  Circular,  vol.  12,  no.  178,  Jan.  20.  1921.  6  pp.,  2  figs. 

Transmissions.  Developmeuts  in  Transmission.  S.  Bramley-Moore.  Automobile 
Engr..  vol.  11,  no.  147.  Feb.  1921.  pp.  70-75,  33  figs.  Developments  in  clutch 
and  gear-box  design. 

Gear  Box  v.  Electrical  Transmission.  Autocar,  vol.  46.  no.  1319.  Jan.  29. 
1921,  pp-  1S9-192.  11  figs.  Relative  merits  of  various  transmission  systems. 
It  is  claimed  that  electric  transmission  affords  greater  comfort  and  longer  tire 
life.  Curves  are  given  showing  comparative  efficiencies  of  electrical  and  other 
methods  of  power  transmission. 

Wheel  Hubs.  Standardization.  Move  to  Unify  All  interests  in  Hub  Standardiza- 
tion Work,  J.  Edward  Schipper.  Automotive  Industries,  vol.  44,  no.  11, 
Mar.  17,  1921,  pp.  592-594.  1  fig.  Standardization  for  ball-bearing  front-axle 
hubs  proposed  by  representatives  of  ball-bearing  manufactures  at  joint  meeting 
with  Soc.  Automotive  Engrs. 

AVIATION 

Aerial  Transportation.  Aeroplane  &  Seaplane  Transport  Efficiency,  H.  White 
Smith.  Aeronautics,  vol.  20.  no.  385.  Mar.  3.  1921,  pp.  151-152.  Mobility, 
safety,  reliability  and  economy  of  working  of  aerial  transportation.  (To  be 
continued.")     Paper  read  at  Olympia  Efficiency  Exhibition. 

The  Cost  of  Aerial  Transportation  (Die  Kosten  der  Luftreise),  Alexander 
Baumann.  Zeit,  fur  Flugtechnik  u.  Motorluftschiffahrt,  vol.  12,  nos.  2  and  3. 
Jan.  31  and  Feb.  15.  1921,  pp.  17-20  and  33-35.  Points  out  that  if  air  traffic 
is  to  become  firmly  established,  the  costs  must  be  reduced.  This  is  possible 
in  a  slight  degree  through  constructive  methods  referred  to,  but  in  a  far  greater 
degree  through  establishment  of  effective  traffic  routes,  proper  emergency 
landings,  etc. 

Civil.  America's  First  Model  Airway.  A\'iation,  vol.  10,  no.  9,  Feb.  28,  1921, 
pp.  267-270.  1  fig.  Proposed  model  airway  from  Washington.  D.  C,  to 
Daj'ton.  Ohio. 

Status  of  Commercial  Aircraft  Shown  by  Company  Development.  Auto- 
motive Industries,  vol.  44,  no.  10,  Mar.  10.  1921,  pp.  559-.561.  List  of  flying 
companies  operating  in  U.  S.  There  are  88  companies  operating  about  400 
aircraft  units. 

The  Operation  of  Civil  Aircraft  in  Relation  to  the  Constructor.  H.  White- 
Smith.  Flying,  vol.  10.  no.  2.  Mar.  1921.  pp.  47-59.  Costs  of  operating  com- 
mercial air  services.     Present  position  of  seaplanes,  flying  boats  and  amphibians. 

U.  S.  Commercial  Aircraft  Companies.  Aviation,  vol.  10,  no.  10.  Mar.  7, 
1921,  pp.  299-301.  List  of  commercial  aircraft  operating  companies  in  the 
United  States  and  Canada,  with  account  of  air  port  facilities  and  aircraft 
owned  and  rates  of  service. 

Commercial.  Norway's  Experience  of  Commercial  Aviation.  Flight,  vol.  13, 
no.  6,  Feb.  10.  1921,  pp.  96-97,  3  figs.     Records  of  air  service  in  Norway. 

Winged  Transportation.  Ladislas  d'Orcy.  Sci.  Am.,  vol.  124,  no.  9, 
Feb.  26,  1921,  pp.  168-169,  3  figs.  Survey  of  commercial  air  service  in  U.  S., 
Europe  and  South  America.     List  of  world's  air  transport  sen'ices. 

Soaring  Fught.  Soaring  Flight.  M.  A.  S.  Riach.  Aeronautics,  vol.  20.  nos.  383-384. 
Feb.  17  and  21,  1921,  pp.  117-118,  7  figs.,  and  132-134.  1  fig.  Study  of  forces 
acting. 
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BEAMS 

Reintorced-Concrete.  Effect  of  Repeated  Reversals  of  Stress  on  Double- 
Reinforced  Concrete  Beams.  W.  A.  Slater,  G.  A.  Smith  and  H.  P.  Mueller. 
Dept.  of  Commerce,  Technologic  Papers  of  Standards,  no.  182,  Dec.  20,  1920, 
51  pp..  33  figs.  Experiments.  For  all  of  beams  tested  failure  was  by  tension 
in  steel,  all  of  failures  occurring  at  sections  where  large  cracks  extended  entirely 
across  section  of  beam. 

Graphical  Method  for  Determining  the  Proportions  of  Reinforced  Concrete 
T-Beama.  G.  Ivan  Cope.  Engineering,  vol.  HI.  no.  2878.  Feb.  25,  1921, 
pp.  215,  1  fig.  Graph  for  determining  .size  and  quantity  of  steel  necessary  in 
T-beam  for  given  bending  moment,  derived  from  forrauhis  given  in  textbooks. 

Shearing  Stresses  in  Rectangular  Reinforced  Concrete  Beams,  Alfred 
Fyson.  Concrete  &  Constructional  Eng..  vol.  16,  no.  2.  Feb.  1921,  pp.  85-92 
and  (discussion)  pp.  92-94,  1  fig.  Computation  of  results  and  effects  due  to 
combined  action  of  internal  direct  horizontal  stre.sses  at  certain  section  and 
internal  tangential  stress  intensities  at  any  point  in  that  section.     (Concluded.) 


Standard  Sections,  Eccentricity  Factors  for  British  Standard  Sections,  G.  D. 
Balsille.  Commonwealth  Engr.,  vol.  8.  no.  6,  Jan.  1,  1921,  pp.  176-180, 
5  figs.     Stresses  in  beams  of  standard  sections. 

BEARING    METALS 
See  Attoys,  Standardizion. 

BEARINGS,  BALL 

Housings.  Manufacturing  a  Ball  Bearing  Housing.  Eng.  Production,  vol.  11, 
no.  19.  Feb.  10,  1921.  pp.  180-184.  10  figs.  Jigs  and  tools  for  manufacturing 
small  ball-bearing  housings  in  quantities. 

.  BENZOL 

Specifications.  New  Puritv  Standard  for  Benzole.  Autocar,  vol.  45,  no.  1323. 
Feb.  26,  1921,  pp.  369.  Specifications  adopted  by  British  Eng.  Standards 
Assn. 

BLAST-FURNACE  GAS 

Cleaning  Process.  Recovery  Process  for  Flue  Dust.  George  B.  Cramp.  Blast 
Furnace  &  Steel  Plant,  vol.  9,  no.  3.  Mar.  1921.  pp.  198-202.  1  fig.  Claims 
that  first  cost  of  direct-recovery  plant  is  smaller  than  that  of  any  other  process, 
and  also  that  operating  expenses  are  very  low. 

Gas  Balances.  The  Relative  Distribution  of  Blast-Furnace  Ga-ses  as  Fundamental 
Basis  of  the  Heat  Economics  of  Mixed  Steam  and  Gas  Power  Installations 
(Die  bilanzmissige  Vertcilung  der  Gichtgase  als  Grundlage  der  Wârmewirts- 
chaft  gemischter  Werke),  G.  Schulz.  Stahl  u.  Eisen,  vol.  41.  no.  5,  Feb.  3. 
1921.  pp.  145;-149  and  (discussion)  pp.  149-1.50.  5  figs.  Results  of  work  of  a 
special  commission  of  engineers  in  drawing  up  a  gas  balance  for  blast-furnace 
gases. 

Measurement.  Measurement  of  Blast-Furnace  Gas,  D.  L.  Ward.  Min.  &  Metal- 
lurgy, no.  170,  Feb.  1921.  pp.  33-34.  1  fig.  Study  to  determine  how  much 
sm-plus  power  could  be  produced  through  proper  utilization  of  entire  gas  flow 
from  two  furnace  stacks  at  Federal  Furnace  Plant,  South  Chicago.  III.,  Method 
of  measuring  flow  of  gas. 

BLAST   FURNACES 

Air  Preheaters.  Air  Preheaters  (Kritische  Bemerkungen  Qber  Winderhitzer), 
Emil  Wurmbach.  Stahl  u.  Eisen,  vol.  41,  no.  3.  Jan.  20.  1921,  pp.  74-76.  1  fig. 
Critical  discussion  of  heat  transmission  from  the  heating  gas  to  the  bricks  and 
from  these  to  the  blast. 

BOILER   FEEDWATER 

Treatment.  Control  of  Salt  Content  in  Boiler  Water,  Claude  C.  Brown.  Power 
Plant  Eng,.  vol.  25,  no.  5.  Mar.  1.  1921,  pp.  264-266,  4  figs.  Chart  showing 
amount  of  blowdown  necessary  for  varying  degrees  of  salinity  and  varying 
boiler  ratings. 

Degassing  and  Purification  of  Boiler  Feed  Water,  Paul  Kestner.  Engineer- 
ing, vol.  111.  no.  2SS0,  Mar.  11,  1921,  pp.  291.  Process  of  continuous  blowing 
down  used  in  conjunction  with  hot  purification.  (Abstract.)  Paper  read 
bejore  joint  meeting  of  Instn.  Mech.  Engrs.  and  Soc.  Chem.  Industry. 

Kestner  Apparatus  for  Removal  of  Gases  from  Feedwater  (L'appareil 
dégazeur  Kestner),  M.  Perdrizet.  Revue  générale  de  l'Electricité,  vol.  9, 
no.  6.  Feb.  5,  1921,  pp.  185-187, 4  figs.     Mechanical  and  chemical  degasification. 

BOILER   INSPECTION 

Legislation.  Uniform  Boiler  Inspection  Laws,  C.  O.  Meyers.  Power  Plant  Eng,. 
vol.  25,  no.  5.  Mar.  1.  1921.  pp.  288-289.  Advantages  sought  and  difficulties 
encountered  in  enforcement.     Experience  in  Ohio. 

BOILER  OPERATION 

Gas-Fired  Boilers.  Investigation  of  Gas-Fired  Steam  Plant,  R.  L.  Ellis.  Power, 
vol.  53.  no.  12,  Mar.  22.  1921.  pp.  472-473.  1  fig.  Study  in  operating  efficiencies 
and  control  methods  in  48.000  sq.  ft.  boiler  plant  using  coke  oven  gas  as  fuel. 
Results  show  CO5  flue-gas  content  reliable  efficiency  indicator,  and  excess  air 
not  requisite  for  practically  complete  combustion. 

Instruments.  A  Continuoiis  Densimeter  for  Boilers.  Engr.,  vol.  131,  no.  3398, 
Feb.  11,  1921,  pp.  157-158.  Patented  apparatus  for  ascertaining  density  of 
boiler  water.  Principle  of  operation  is  that  column  of  distilled  water  is  balanced 
against  column  of  water  contained  in  boiler. 

BOILERS 

Baffling.  Recent  Practice  in  Baffling  Boilers,  Kingsley  L.  Martin.  Power  Plant 
Eng..  vol.  25.  no.  6,  Mar.  15.  1921.  pp.  1.35-137,  4  figs.  Typical  installations 
of  baffles. 

Capacity  Limitations.  Ultimate  Boiler  Capacity  Limited  by  Stoker  Conditions, 
Joseph  Harrington.  Elec.  Rev.  (Chicago),  vol.  78,  no.  12.  Mar.  19.  1921. 
pp.  451-453,  2  figs.  Size  and  distribution  of  air  openings  through  grates. 
Forced  draft  required  to  overcome  resistance  in  fuel  bed.  Formation  of 
clinker  influenced  by  character  of  coal  and  other  factors. 

BRASS 

Cobalt.  Cobalt  Brasses.  Leon  Guillet.  Chem.  &  Metallurgical  Eng..  vol.  24, 
no.  10,  Mar.  9.  1921.  pp.  439-443,  11  figs.  Experimental  comparison  of  role 
of  cobalt  with  that  of  nickel  in  copper-zinc  alloys. 


JOURNAL     OF    TUE    ENGINEERING     INSTITUTE    OF    CANADA 


65 


Shahon  CitACKiNn  Tlin  Hcanon-Crtu'kliitf  ut  Wrtu*»  nml  Otlmr  Copiirr  Alluyi.  11. 
Mtinrr.  S.  llrrkiiiNnln  nii<l  Clrtrirf^  K  Mnllltifton.  Atlvniirn  l'npor,  un  ft. 
iiitH)liii|cof  IiMt.  Mrliilfi.  Mnr.  Il),  lui' t.  Ul  pp.,  ^:i  tl|[B.  KiporiinmtnUnvaitiia- 
tlon  tif  pnujini  »(  iM*tuoii-«rnrking  ai  Hminaroh  Oopt.,  Woolwli<h.  Kncinnd. 

IIUIIKIK    DICNKINH 

CuLuuN  l>\)iiMtTi.An.  A  Iti'viow  nf  (Ntltiniii  Formiiltui  for  Hriilitr  Dmian.  Kns. 
Nrwn-ltir  ,  vnl.  Stl.  lui.  10.  Mur.  10.  lU'.'l.  p|>  •IJI-IJ.'I.  10  f^r*.  Kirliliilvo 
lun  n(  Uiiiikino  fnrinulii  in  ittlvo{<itti>«l.  Ciirvi^  of  tr««(ii  to  fiiiliim  nro  iitiown 
wlùrli  wntild  CAtnltlinh  iu  vurrouliiiwi  uiul  iiiilicute  tliut  othitr  furinuliut  are 
nifirviy  upprosiiimtc. 

BUIDOK   KKKCTION 

Son-mwAHH  lltimaR.  T.ondon.  TIio  Now  Suuthwnrk  Hritlico.  Knainccrins.  vol.  III. 
no.  2HS0,  Mur,  U.  1921.  n[)  l'SI-L>H3  luiil  2111.  H  tim  .  pnrtly  on  iiupp.  pinte. 
Konturra  »>f  fiilitpwnrk  wliu'h  woro  norcwuiry  to  prnvidr  liiKhwuy  for  foot 
paHonacr  trnllio  ihirntg  portud  rovortnl  by  démolition  of  old  bridso  and  building 
of  new. 

BRIDGES.   RAILWAY 

WooDKN.  Report  of  Committw  VII— On  Wooden  BridRo»  nnd  Trestle*.  Bui. 
Am.  Ky  EnK  Ajwu..  vol.  22.  no.  2.'13,  Jun.  1021,  pp.  •ISl-r>r2.  General  Hpeeifica- 
tiottfl  nnd  eIi%.^itlention  nnd  nrnding  rules  for  timber  and  lumber  for  railroad 
purposos.     SiH'cincntionA  for  timber  to  bo  treated  with  prosorvative  substanco. 

BRIDGES,  STEEL 

Paint  Tests.  T.  A  L.  V..  Conduets  nn  Extended  Paint  Teat.  Ry.  Age.  vol  70, 
no.  10  Mar.  II.  I!l21.  pp.  .'i()l-.'>02.  7  fins.  Steel-brid^e  coatings  supplied  by 
11  nmnufncturers  subjected  to  severe  service  for  period  of  six  years. 

BRUSHES 

Carbon  The  Proper  Selection  of  Carbon  Brushes.  L.  A.  Heath.  Assn.  Iron  &  Steel 
Elco.  Engrs.,  vol.  3.  no.  3,  Mar.  1921,  pp.  52-56  nnd  (discussion)  pp.  56-67. 
Sphere  and  u.sefulness  for  each  of  four  groups  of  brushes:  carbon,  ^rrftphite, 
electrogniphitic  and  copper  graphite. 

BUILDING   CONSTRUCTION 

Metai.  Lath  .application.  The  Correct  .\pplication  of  Metal  Lath  to  Avoid  Plaster 
Cracks.  Am,  Architect,  vol.  119.  no.  2358.  Mar.  2.  1921.  pp.  246-250,  12  figs. 
Results  of  tests  recently  conducted  at  Armour  Inst.,  showing  best  forms  of 
applications. 

Reinforced  Concrete.  The  Contractor's  Plant  in  Reinforced  Concrete  Building 
Construction.  Concrete,  vol.  IS.  no.  3.  Mar.  1921,  pp.  101-104,  6  figs.  Recom- 
mendations in  regard  to  layout  of  plant.  Report  of  Committee  on  Con- 
tractors' Plant  in  Reinforced  Concrete  Building  Construction,  of  Am.  Concrete 
Inst. 


CABLES,    ELECTRIC 

Working  Voltages.  Maximum  Alloable  Working  Voltages  in  Cables.  Charles 
W.  Davis  and  Donald  M.  Simons.  Jl.  Am.  Inst.  Elec.  Engrs..  vol.  40.  no.  1, 
Jan.  1921,  pp.  12-22,  5  figs.  Tables  of  maximum  voltage  stress  in  various 
types  of  cables. 

CAISSONS 

Pneumatic.  Modern  Pneumatic  Cai&son  Practice,  Frank  W.  Skinner.  Compressed 
Air  Mag.,  vol.  2C.  no.  3,  Mar.  1921,  pp.  9991-10005,  11  figs.  T^iical  instances 
of  application. 

CAMS 

Design.  Harmonic  Cams  With  Flat  Followers.  R.  J.  Cousins.  Automobile  Engr., 
vol.  11.  no.  147,  Feb.  1921.  p.  42.  3  figs.  Principles  involved  in  design  of  cam 
acting  directly  on  flat-ended  tappet. 

CAR   CONSTRUCTION 

Support  on  Truck.  New  Type  of  Support  for  Railway  Cars  (Nouveau  type  de 
suspension  pour  voiture  à  bogies).  Génie  Civil,  vol.  78,  no.  8.  Feb.  19.  1921, 
pp.  178-179.  1  fig.  Pendulum  support.  From  Revue  générale  des  Chemins 
de  fer. 

CAR  COUPLERS 

Tailure.  Cau-ses  of  the  Rupture  of  Railway  Car  Couplings  (Les  causes  des  ruptures 
d'attelages  de  chemins  de  fer).  Génie  Civil,  vol.  7S.  no.  10,  Mar.  5,  1921, 
pp.  212-215, 14  figs.  Interpretation  of  photomicrographs  of  ruptured  specimens. 
Failure  is  attributed  to  carelessness  in  forming  and  insufficiency  of  elastic 
resistance  in  traction  springs. 


CAIIH 

COKTAIN»"         <■ ..i...r  Cur  ■(.   I.«i.r.*".  •^.■f.i'.'  ..11     '.    V     f     Lih<-.         ft  v     Nf'-^h.  EOCT.. 

V'.l  ■■■''«*  e** 

III..  inuiatM 

(j\   J ,,...: -    -      pruvent 

■hifting  duriMK  triiiti  movrtncrit.  Ï.ut-U  .-.jtiUwucf  »■  reJti</v»l/U  *o  Uuit  it  may 
bo  truudporte*!  by  motor  truck  b<ilw«jrn  utorm  or  fartorir»  and  raitroftd. 

UmBb-Ei.KCTitic.  Tho  Dimel  EnKinr  in  Kailroftil  Scrvlw»,  Uv.  Mrrh.  Eugr-t 
vol.  \)&,  no.  'd,  Mot.  1021.  pp   IM-UW.     DicMrl-«locUic  ean  oo  Bwcduh  radwayi. 

CARS.   FREIOnT 

CoHTor  RtpnoDtJcnoN.  The  Cont  of  Ueprwluclion  New  of  St*-*-!  Freight  Cur»  Ry. 
Ago.  vol.  70.  no.  10.  Mar  II.  1921.  np.  W3-.1M.  i  fi|pi  Rrporl  imwi  hy 
Equipment  Committee  of  ProiidenU'  Conference  Commits*  on  federal  Valua- 
tion. Gondola,  hnnper.  coke  nnd  t«nk  com  are  token  up.  Price  is  Imoed 
on  weight  of  Rrwalled  brwc  car  to  which  price  ore  added  certain  net  figurei 
to  cover  cofit  of  Hperialtica. 

Six- Wheel  Truck.  The  Lamont  Six- Wheel  Truck  for  Frcicht  Cor».  Ry.  A«e.  toL 
70.  no.  11.  Mar.  18.  192Ï.  pn.  729-731.  4  fijpi.  Hide  frames  are  cootmuoua 
over  three  journals.     Special  design  of  cquoliiinc  nyaieta  used. 

CASE-HARDENING 

Ctantde  Action.  True  Action  of  Cyanide  in  Caj^e-IIardening  Steel,  G.  R.  Brophy 
and  S.  B  Inciter.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  I,  no.  6,  Mar.  1921, 
pp.  330*338,  13  figs.     Interpretation  of  photomicrographs. 

Ctanooem  Case  Carburiziko.  A  New  Method  of  Case-Hardening  Steel.  W.  J. 
Merten.  Can.  Machy..  vol.  25.  no.  9.  Mar.  3,  I92I.  pp.  77-80.  1  fig.  Steel 
and  iron  alloy  article»  are  case-hardened  in  stream  ol^  c>'anogen  gas  evolved 
from  container  filled  with  an  alkali  cyanide  salt,  heated  by  electrical  energy 
or  other  means  to  accomplish  vaporization  of  salt. 

Ingotb  Dorino  Castino.  The  Composite  Process  of  Carburisation  of  Steel  During 
Casting,  Major  Waddington.  Iron  &  Coal  Trades  Rev.,  vol.  102.  no.  27G6. 
Mar.  4,  Itl21,  p.  311.  3  figs.  Ingot  mold  was  lined  on  one  side  only  with  amor- 
phous carbon  blocks.  Rail  was  subsequently  rolled  from  ingot,  running 
surface  of  rail  corresponding  to  side  w^ith  greater  carbon  content. 

Tests.  A  Research  in  Case  Carbonizing.  G.  S.  McFarland.  Trans.  Am-  Soc.  for 
Steel  Treating,  vol.  1.  no.  G,  Mar.  1921.  pp.  297-305.  24  figs.     Comparison  of 

5  per  cent  nickel  steel,  carbon  steel  and  chrome-vanadium  steel  when  used 
for  case  carbonizing.     Nickel  steel  proved  superior  to  other  two. 

CAST   IRON 

Tests.  Mechanical  Tests  for  Cast  Iron — Part  I.  F.  G.  Cook.  Foundry  Trade  Jl., 
vol.  23.  no.  234.  Feb.  10.  1921.  pp.  132-134.  Survey  of  tests  usually  required 
by  engineers'  specifications  and  of  those  adopted  as  guide  to  efficient  working 
in  foundrj-.  (To  be  continued.)  Paper  read  before  London  Branch,  Instn. 
British  Foundrymen. 

CEMENT 

Slag.  Slag  Cement  (Béton  de  scories).  B.  .Teanneret.  Bulletin  technique  de  la  stûsse 
romande,  vol.  47.  no.  3.  Feb.  5.  1921.  pp.  27-29,  2  figs.  Tests  of  strength  of 
blast-furnace  slag  cement. 

CENTRAL  STATIONS 

Economical  .'Vdvantages.  Progress  of  the  Superpower  Survey.  Elec.  World, 
vol.  77.  no  10,  Mar.  5,  1921.  pp.  539-540.  Annual  sa\ing  to  railroads  of 
$90,000.000  through  electrification  and  of  4.000.000  tons  of  coal  by  the  utilities, 
together  with  legislative  and  financial  program,  stated  in  superpower  survey 
being  made  under  auspices  of  United  States  Dept.  of  the  Interior. 

Steam  Htdrauuc  Relay  Service.  Steam  Stations  for  Hydraulic  Relay  Service, 
E.  B.  Powell.     Power  Plant  Eng..  vol.  25,  no.  6.  Mar.  15.  1921.  pp.  310-315. 

6  figs.  Consideration  of  design  factors  of  various  types  of  supplementary 
power  schemes  available.  Paper  presented  at  joint  meeting  of  Boston  Sections 
of  Am.  Soc.  Mech.  Engrs..  Am.  Inst.  Elec.  Engrs.,  and  Boston  Soc.  Civil  Engrs. 

Superpower.  Industries  and  Superpower.  Harold  Goodwin.  Jr.  Jl.  Engrs.  Club 
of  Phila-,  vol.  38.  no.  194,  Feb.  1921.  pp.  63-68.  5  figs.  Survey  of  power  con- 
sumption in  northeastern  part  of  U.  S.,  including  greater  part  of  New  England 
and  New  York.  New  Jersev  and  Delaware,  and  part  of  Pennsylvania  and 
Virginia.  Figures  of  1914  census  indicate  that  there  are  about  10.000,0(X)  hp. 
in  zone,  and  that  coal  consumotion  amounts  to  60,000,000  tons  per  annum. 
Advantages  of  centralizing  power  generation  are  pointed  out. 

CEMENT   GUN 

Slabs.  Strength  of.  Strength  of  Reinforced  Gunite  Slabs,  George  E.  Strehan. 
Concrete,  vol.  18,  no.  3,  Mar.  1921.  pp.  132-134.  2  figs.  Deflection  curves  for 
gunite  and  concrete  slabs.     Table  of  safe  load. 


CAR   WHEELS 

Chilled  C.vst-Iron.  Instruction  for  Grinding  Chilled  Cast  Iron  Car  Wheels.  Ry. 
Mech.  Engr..  vol.  95,  no.  3.  Mar.  1921.  pp.  1S1-1S3.  Practice  of  Atchison, 
Topeka  and  Santa  Fe  Railroad.  Tables  giv-ing  grinding  diameters  for  slid 
flat  wheels. 


CIRCUIT  BREAKERS 

Oil.  Present-Day  Practice  Limitations  of  Oil  Circuit  Breakers.  H.  R.  Woodrow. 
Jl.  Am.  Inst.  Elec.  Engrs..  vol.  40.  no.  3.  Mar.  1921,  pp.  198-200.  From 
replied  received  to  questionnaire  sent  out  to  larger  operating  companies. 
Report  of  subcommittee  on  oil  circuit  breakers  and  switches  of  protective 
devices  committee. 
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CLOTHES 

Mechanical  Uses.  Cloths  for  Mechanical  Uses,  James  W.  Coi.  Jr.  Mech.  Eng., 
vol.  43,  no.  3,  Mar.  1921.  pp.  177-180  and  220.  Classification  of  cloths, 
enumeration  of  industries  in  which  they  are  used,  and  exposition  of  their 
specific  uses  as  abaorptivea,  and  for  belting,  conveying,  filtering,  etc. 

COAL 
Briquetting.     Briquetted   Coal    for    Household    Fuel,    J.    H.    Kennedy.     Jl.    Am. 


Soc.  Heat  &  Vent.  Engrs., 
practice. 


vol.  27,  no.  2.  Mar.  1921,  pp.  101-106.     European 


COAL  DUST 

Precautions  Against.  Precautions  Against  Coal  Dust.  Iron  &  Coal  Trades  Rev., 
vol.  102,  no.  2765,  Feb.  25,  1921,  p.  283.  Orders  issued  by  British  Secretary 
of  Mines  regarding  tests  to  be  adopted  in  connection  with  precautions  against 
coal  dust. 

COAL  WASHING 

Froth  Flotation.  Purification  of  Coal  by  Froth  Flotation.  Colliery  Guardian, 
vol.  121,  no.  3136,  Feb.  4,  1921,  pp.  337.  Process  for  recuperating  coal  dust 
from  refractory  fines. 

COKE  OVENS 

Linings.  Silica  Bricks  for  Coke  Ovens.  Iron  &  Coal  Trades  Rev.,  vol.  Ill,  no.  2764, 
Feb.  18,  1-921,  pp.  232-233.     Comparison  of  silica  and  firebrick  linings. 

COMBUSTION 

Control.  Control  of  Combustion  CLa  comburimétrie  industrielle").  A.  Grebel. 
Génie  Civil,  vol.  78.  nos.  4  and  5.  Jan.  22  and  29,  1921,  pp.  78-82.  4  figs.,  and 
103-104^  3  figs.,  Jan.  22.  Grebel-Velter  apparatus  for  controlling  combustion, 
Jan.  29:     The  Frôre  air  recorder. 


CONCRETE 


CORROSION 

Browning  RtrsT-PaEVENnoN  Phocesp.  Rust  Prevention  by  Browning  Process, 
W.  C.  Marshall.  Automotive  Industries,  vol.  44  no.  10.  Mar.  10,  1921. 
pp.  556-558.  Specifications  for  preparation  of  solutions  and  methods  of 
application. 

Steel  Containing  Copper.  Corrosion  Tests  with  Steel  Plates  Containing  Copper 
(Rostversuche  mit  kupferhaltigen  Eisenblechen),  O.  Bauer.  Stahl  u.  Eisen. 
vol.  41,  nos.  2  and  3.  Jan.  13  and  20.  1921,  pp.  37^5  and  76-83.  1 1  figs.  Account 
of  tests  carried  out  in  pure  atmosphere  (on  roof  of  material-testing  station 
in  Berlin-Dahlem),  at  the  seashore  (North  Sea),  and  in  industrial  district  in 
Westphalia.  It  is  shown  that  a  small  addition  of  copocr  to  iron  is  a  good 
protection  against  unfavorable  effect  of  sulphuric  acid;  phosphorus  greatly 
increases  the  susceptibility  of  iron  to  sulphuric  acid  and  addition  of  copper 
neutralizes  to  certain  extent  the  unfavorable  action  of  phosphorus. 

COST  ACCOUNTING 

Indirect  Costs.  Aligning  the  Power  Plant  with  the  Cost  Department,  Malcolm 
C.  W.  Tomlinson.  Indxis.  Management,  vol.  61.  no.  5.  Mar.  1,  1921,  pp. 
171-172.     Suggestions  in  regard  to  reducing  power,  light  and  heat  costs. 

Relation  to  Production.  Costing  Methods  and  Increased  Productivity,  H.  W. 
AUingham.  Eng.  &  Indus.  Management,  vol.  5,  no.  7,  Feb.  17,  1921,  pp. 
196-198.  Discussion  held  under  auspices  of  British  Instn.  of  Cost  and  Worka 
Accountants. 

CRANE  HOOKS 

Stresses  in.  The  Strength  of  a  Hook  or  "Cliv^-y,"  Charles  D.  Mottram.  Colliery 
Guardian,  vol.  121.  no.  3137.  Feb.  11.  1921.  pp.  411-412,  4  figs.  Measurement 
of  stresses  in  crane  hook  where  maximum  load  was  5  tons. 

CRANES 

Shipyards.  Shipyard  Cranes,  H.  H.  Vernon.  Gen.  Elec.  Rev.,  vol.  24,  no.  3. 
Mar.  1921,  pp.  230-233,  11  figs.  Typical  installations  of  electrically-operated 
cranes  at  American  shipyards. 


Proportioning  Aggregates.  New  Methods  of  Proportioning  Concrete.  Can. 
Engr.,  vol.  40,  no.  9,  Mar.  3,  1921,  pp.  263-265.  Specifications  adopted  by 
Hydroelectric  Power  Commission  of  Ontario. 

Use  in  Sea  Water.  Report  of  Committee  VIII — On  Masonry.  Bui.  Am.  Ry. 
Eng.  Assn.,  vol.  22,  no.  233,  Jan.  1921.  pp.  543-564.  11  figs.  Disintegration 
of  concrete  and  corrosion  of  reinforcing  materials  in  connection  with  use  of 
concrete  in  sea  water.  Effect  upon  strength  and  durability  of  concrete  not 
having  sufficiency  of  moisture  present  throughout  period  of  hardening. 

Waterproof.  How  Concrete  is*Made  Waterproof,  James  Scott.  Contract  Rec. 
vol.  35,  no.  8,  Feb.  23,  1921,  pp.  198-199,  4  figs.  Analysis  of  microscopical 
actions  and  chemical  modifications  taking  place  on  addition  of  "pudlo"  to 
concrete. 

Wear  Under  Water.  Water  Content  Affects  Wear  of  Concrete  Tests  Pieces, 
Dan  Patch.  Eng.  News-Rec,  vol.  86,  no.  9,  Mar.  3,  1921.  pp.  373,  1  fig. 
Report  of  behavior  of  test  pieces  placed  in  Boston  harbor  in  1909. 

CONCRETE  CONSTRUCTION,  REINFORCED 

Calculation.  Short  Cuts  for  Calculating  and  Extimating  Reinforced  Concrete, 
Milo  S.  Farwell.  Am.  Architect,  vol.  119.  no.  2358,  Mar.  2,  1921,  pp.  251-254, 
14  figs.     Graphs  for  computing  costs. 

Forms.  Concrete  Forms  and  Surface  Treatment,  T.  Trueman  Black.  Can.  Engr., 
vol.  40,  no.  8.  Feb.  24,  1921,  pp.  239-243.  3  figs.  Economical  comparison  of 
steel  and  wooden  forms.  Paper  read  before  Toronto  branch,  Eng.  Inst,  of 
Canada. 

Railways.  On  the  Question  of  Reinforced  Concrete,  Marcel  Castiau.  Bui.  of  the 
Int.  Ry.  Assn.,  vol.  3,  no.  2,  Feb.  1921,  pp.  99-195,  81  figs.  Survey  of  develop- 
ments in  construction  of  reinforced  concrete  structures  in  European  railways. 
Typical  designs  of  terminals,  bridges,  trestles  and  ties. 

CONDENSERS.   STEAM 

Cooling  of  Water  in  Canal.  The  Cooling  of  Water  in  a  Canal,  L.  C.  Kemp. 
English  Elec.  Jl.,  vol.  1,  no.  5,  Jan.  1921.  pp.  210-222,  8  figs.  Experiments 
carried  out  at  Lero  Road  Power  Station,  Leicester.  England.  Situated  on  banks 
of  canal  upon  which  it  relies  entirely  for  cooling  of  circulating  water  for 
condensers. 

Tests.  Test  Results  of  a  50,000  Square-Foot  Surface  Condenser.  Power,  vol.  53, 
no.  11,  Mar.  15,  1921,  pp.  414-416,  4  figs. 

COPPER  ALLOYS 

Copper-Tin.  The  Constitution  of  the  Alloys  of  Copper  with  Tin.  Parts  III  and 
IV.  John  L.  Haughton.  Advance  Paper  no.  6,  meeting  of  Inst.  Metals,  Mar.  10, 
1921,  22  pp.,  23  figs.  Experimental  study  of  transformations  other  than  forma- 
tion of  eutectic  occurring  below  250  deg.  cent. 

Plastic  Deformation.  Plastic  Deformation  of  Some  Copper  Alloys  at  Elevated 
Temperatures,  C.  A.  Edwards  and  A.  M.  Herbert.  Advance  Paper,  no.  3, 
meetmg  of  Inst.  Metals,  Mar.  9,  1921,  25  pp.,  11  figs.  Experimental  investiga- 
tion. 


CRANKSHAFTS 

Manufacture.  Crankshaft  Turning  Practice,  J.  V.  Hunter.  Am.  Mach..  vo'. 
54,  no.  11,  Mar.  17.  1921,  pp.  456-458.  7  figs.  Cheeks,  pins  and  bearings  turne  I 
in  special  lathes.  Shafts  driven  from  both  ends  by  pot-chucks.  Special  tooling 
methods  employed. 

Quantity  Making  of  Crankshafts.  Abrasive  Industry,  vol.  2,  no.  2.  Feb. 
1921.  pp.  49-52,  6  figs.  Methods  at  plant  of  Automobile  Crank  Shaft  Corp., 
Detroit. 

CYLINDERS 

Boring.  Methods  in  a  Tractor  Engine  Plant  Machy.  (N.Y.),  vol.  27,  no.  7,  Mar. 
1921,  pp.  641-644.  8  figs.  Method  of  machining  cylinder  liners  on  rotary- 
type  of  boring  machine  at  plant  of  Avery  Co.,  Milwaukee. 

D 

DAMS 

Hydraulic  Fill.  Completing  Germantown  Dam.  Public  Works,  vol.  50,  no.Ç9, 
Feb.  26,  1921.  pp.  183-187.  5  figs.  Top  of  798,000-yd.  hydraulic  fill  110  ft. 
high  placed  by  special  method.  Outlet  conduits  reduced  to  permanent  cross 
sections.  Spilway  and  paving  finished  and  20.000  yd.  of  concrete  placed  in 
appurtenaucej^. 

Method  of  Topping  Out  Germantown  Hydraulic  Fill  Dam.  Eng.  & 
Contracting,  vol.  55.  no.  10,  Mar.  9,  1921.  pp.  224-225,  3  figs.  Upper  layers 
of  dam  were  constructed  from  mixture  of  all  borrow  pit  materials  deposited 
in  narrow  centre  pool  by  hydraulic  method. 

DIES 

Curling.  Curling  Die  Construction,  J.  Bingham.  Machy.  (N.  Y.),  vol.  27,  no.  7, 
Mar.  1921,  pp.  651-652,  4  figs.  Punch  and  die  designed  to  flange  out  bottom 
of  drinking  cup  shell  and  to  curl  top. 

Drop-Forging.  Life  of  Drop  Forge  Dies.  J.  S.  Clover.  Forging  A  Heat  Treating, 
vol.  7,  no.  2,  Feb.  1921,  pp.  120-123,  1  fig.  Suggests  general  systematic  hand- 
ling scheme. 

Electrical  Fixtures.  Dies  for  Electrical  Terminals  and  Connectors,  John  A. 
Honegger.  Machy.  (N.  Y.),  vol.  27.  no.  7,  Mar.  1921.  pp.  626-629.  10  figs. 
Dies  employed  in  manufacture  of  connectors  or  terminals  for  wire3  of  electric 
lighting  units. 

Manufacture.  Dies  for  Hemispherical,  Conical  and  Other  Flanged  Shells,  J. 
Bingham.  Machy.  (N.  Y.^.  vol.  27.  no.  6.  Feb.  1921,  pp.  546-548,  S^figs. 
Details  of  manufacture  and  methods  of  operation. 

Piercing.  The  Design  and  Construction  of  Pre.ss  Tools — II.  Eng.  Production, 
vol.  2,  no.  20,  Feb.  17,  1921,  pp.  212-214,  7  figs.     Types  of  piercing  dies. 

DIESEL  ENGINES 

Burmeister-Wain.  First  Details  of  New  Burmeister  and  Wain  Engine  for  Single 
Screw  Motorships.  Motorship,  vol.  6,  no.  3.  March  1921.  p.  216,  2  figs. 
Long-stroke  Diesel  engines  with  piston  removable  from  below. 
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Cahadian-Hhii.t.  T\\r>  Finii  Trun  Dlrarl  M ndn  in  Cnnadn.  Power  IIoum,  vol.  M. 
no.  A,  Miir  A.  P.l'Jl.  |ti>.  31-2-t,  H  fini  AIimi  Cnn  Mnohy..  vol.  'i&,  no  11. 
Miir  17.  htJt.  |m  -ll~li.  H  tis»  l>f*«'ri|>tii>n  of  100-h  hp  luur-nyllnder  Ulnwl 
pniiiiin  hitiU  tty  Iloiniiiioii  St4<«0  Pruductn  Co 

Douni.M-AcTiNii.  Tlio  IVmlilo-ArlitiK  OimH  Kniit"*.  A  IV  Chnlklny.  Pnrifin  Mnr 
Upv.,  vol.  IN.  nu  H.  Mar.  IU2I.  pp.  U\1-1A0,  4  Aem.  IiihUUIaUoii  In  motonihip 
"A«iiyfii»n". 

iNnTAt.i.ATinNR  IN  UMiTSn  Htat«*.  Th«  Dimfil-Kniinfl  Indiutry.  I..  H.  MorriMn. 
Powrr.  vol.  .VI,  no.  t).  Mar.  1.  11)21,  pp.  :(.ltU'tlO.  0  flan.  Tnbln  sivlng  Uinifll- 
rnuiho  infi|»Uatii)n«  in  U.S.  I)y  imhuitrim,  niao  ■tatiiitlps  on  ifiHtallationii  by 
•  ta  I  I'M. 

Maiunc,  Conlinii  of  Cylimlon  »ml  Pintonn  of  Mnrinn  T>icM<l  Knginm.  Ixitiw  R.  Fortl. 
Power,  vdl  a:),  no.  1 1,  Miir.  lA.  lUlM,  pp.  •t2(M21).  .'1  futn  .Study  of  nauaoi  of 
typirni  pj^itoti  fiùlurcd. 

Uiivtf'l  Miiitiiif*  CriuikMhiiftii.  .loKrph  llrrkinft.  Mnr.  Knii..  vol.  20,  no.  2, 
Fob.  11)21,  pp.  1  tZ-l.Mi,  U  liicn.  Invontiantinn  madr  \u  connection  with  claaai- 
fication  rulcvt  of  .\ni.  Mur.  of  SliippiiiK- 

STANDAiiitifATioN.  Stiindiirdigod  Oiewrl  Knuinon,  H.  H.  Roti.  Mftr  Enff..  vol  2fl. 
no.  3,  Mar.  h)2l.  pp  222-22S,  ti  iign.  Suasmtiona  in  rcKunl  to  Htanaordiution 
of  four-oycio  typo.     (To  bo  continued.) 

un  AWING 

Maciiink  Parts.  Tlir  Relative  Kconomîe  Value  of  Drnwn  Muchino  Part*  and 
Those   Mnehined   from   Solid   Mnterinia   (Wirt.'»eltiif(Ii(lier  \'erKleieh   «wiachcn 

ÇeioRenen  und  aua  Vollin.-xterial  herjte«tellten  Mnflchincnleilenl.  K.  Bren<ile. 
letrieb.  vol.  .i.  no.  S,  .Ian.  I'.'i.  Ilt21.  pp.  207-210.  8  figs.  A  typieal  examole, 
with  preliniimirj'  calculations  and  comparative  tables,  are  «ivcn  to  show  tJiat 
\tiXTia  n)aohine«l  from  solid  material  could  often  be  produced  at  much  lower 
cost  through  drawing 

DRILL  CHUCKS 

iNTERCHANORAnLF.  M AxiTFACTURK.  Application  of  Interchangeability  to  Drill 
Chuck  Manufacture,  Fred.  K.  Daniela.  Machv.  (N.  Y.),  vol.  27,  nos.  6  and 
7.  Feb.  and  Mar.  1921.  pp.  r»()9-.5I5,  0  fiiçs.,  and  074-079,  IS  figs.  Tooling  and 
gaging  equipment  iL*ied  oy  Marvin  &  Casier  Co.,  Canastota,  N.  Y.,  in  manu- 
facturing Casier  twin-screw  drill  chuck. 

DRILLING  MACHINES 

Mpltiplb.  a  Machine  for  Multiple  Drilling  and  Tapping.  Automotive  Industries, 
vol.  44.  no.  H,  Mar.  17,  1921.  pp.  Oil.  Employs  automobile  type  friction 
clutch  in  main  driving  pulley  to  enable  power  to  be  shut  off  when  change  in 
direction  of  rotation  of  spindlea  is  made. 

DRILLS 

Pnettmatic.  Four-Cylinder  Pneumatic  Drill.  Engineering,  vol.  111.  no.  2879, 
Mar.  4.  1921.  p.  253,  4  figs.     Light  design  with  aluminum  castings. 


Automntio  flpMd  Control  for  R«otionat  Parwr  Msrhlfi*  Drlv*. 

21.  pp.   7H-83.  A  6«i 


pArsR  Machimk  ,  -  -_ 

Htophen   A.  HtMgo      Kliw.  Jl..  vol.    18,  no    3,   M»r.    1021.  ,„ _.  .,  „^. 

Hohemnlin   plan    and    wiring   diocram    of    WntinghoUM   ■yat^tm    of   M*rtioul 
Individual  nuiinr  drivo. 

Ilouncit  iNDUMmT.  Thfl  Application  of  Elertrir  Pownr  to  tlu*  UuhlMrr  Indtiatry 
Jl.  Am.  Iniit  KliMi.  Kngri ,  vol.  40.  no.  I,  J«n  1021.  p»  :t.V47.  Pu«aiUliti«i 
of  electric  power  Application  of  40^teKrM  and  AO-drcTM  moUm  Ht«ftfa 
veraui  rieetrirally  hfat^N]  drying  ovenii.  nt^ain  versus  electrtc-h«^t  tremtment 
of   vi'sriablo  roiiifKiund* 

Tkxtiï.b  MtiAM  Continental  Practice  in  the  KiMtriral  I>rivinc  of  Textile  Factoriea 
W.  Dunda*  Fo«  Elwn.,  vol.  H4.  no.  2229,  Fob.  4.  1021.  pp.  HV.VIfW.  G  fig»! 
ExperimenlA  with  ehM!tric  drive  at  workji  of  Max  S^horch    /k  Co  ,  Hermaor 

Modern  MftluMU  of  Driving  .Machine*  in  Jute  .Manufarturr.  T.  Vit^ml' 
houAO  and  P  KiUour.  Flern.,  vol  H4,  no.  2229.  Feb.  4,  1921.  pp.  l.Vj-lfl.5, 
0  figi*.      \  '  'if  electric  drive 

tio'-  Mona  in  the  Application  of  Electricity  to  Textile  Milia. 

J;  T.   H  n..  vol.  M.  no.   2229.   Feb.  4.    1921.  pp.    153^150.  6  fin! 

Estininir»  I.I  j.nwi  r  r(^|uirementa. 

The  Inrlividual  Klectric  Drive,  Frank  NaMmith.  Klecn  ,  vol.  H4  no 
2229,  Feb.  4.  1921.  np  157-1.59.  fl  figs.  DcvoIopmenUi  in  application  of  eléctriê 
drive  in  textile  milb»  in  U.  S. 

The  Individual  Gear  Drivo  for  Heavy  I^ooms,  G.  F.  RilU  Klern  voL 
S4.  no.   2229.    Feb.   4,    1921.  np.    I50-Ï53.  8  figs.     Typiej»!  in^UlUtioni' 

The  Use  of  Gears  and  High  Hpeed  Motors  in  Textile  Mills,  George  8 
Sharman.  Elecn.,  vol.  84,  no.  2229,  Feb.  4,  1921,  pp.  168-171.  6  figs.  Practice 
in  English  mills. 

TiNTLATE  MiLi^.  Electricity  in  the  Tinplate  Industry,  L.  Rotïiera,  F^nglub 
Elec.  Jl.,  vol.  1,  no.  5,  Jan.  1921,  pp.  190-198.  10  figs.  Typical  inatallationa 
and  records  of  their  operation. 

ELECTRIC  FURNACES 

Iron  Foondino.  Cost  of  Synthetic  Gray  Iron  Low.  R.  C.  Goffrow  Foundry 
vol.  49.  no.  6,  Mar.  15.  1921.  pp.  242-243.  Tables  giving  co«t  of  electrically 
melted  gray  iron  produced  from  iron  and  from  steel. 

Electric  Furnace  Improves  Gray  Iron.  Itichard  Moldenke.  Foundry 
vol.  49.  no.  fi.  Mar.  15,  1921,  pp.  2ir>-218.  .Sulphur  lowered  by  treating  cupola 
metal  or  melting  direct  on  basic  bottom.  Paper  read  before  Am.  Inat.  Min. 
&  Metallurgical  Engrs. 

The  Electric  Furnace  in  the  Iron  Foundry.  Richard  Moldenke.  Min. 
&  Metallurgj',  no.  170,  Feb.  1921.  p.  32.  Advantages  of  basic-hearth  electric 
Furnace.     (Abstract.) 

Steel  Mantjfacture.  Electric  Furnace  for  High-Speed  Steel.  Iron  Age.  vol.  107, 
no.  11.  Mar.  17.  1921.  pp.  691-G92.  Newkirk  furnace  of  two  tons  capacity', 
with  graphite  electrodes  and  specially  constructed  bottom  electrode. 

ELECTRIC  GENERATORS.  D.  C. 

Parallel  Oper.ktiov.  Parallel  Operation  of  Compound  Generators,  A  M  Bennett. 
Power,  vol.  53,  no.  12.  Mar.  22.  1921.  pp.  450-162.  7  figs.  Characteristics 
of  compound  generators.  Arrangement  of  switches  and  adjustment  of  voltage. 
Relation  of  equalizer  to  armature  polarity.  Three-wire  generators  in  parallel! 
Three-wire  and  two-wire  machines  in  parallel. 


DUST 

Determination  in-  Air.     EflSciency  of  the  Sugar-Tube  Method  for  Determining 

Dust  in  Air.  A.  C.  Fieldner.  S.  H.  Katz  and  E.  S.  Lonefellow.  .Tl.  Am.  Soc. 

Heat.  &  Vent.  Engrs.,  vol.  27,  no.  2.  Mar.  1921.  pp.  119-123.  2  figs.  Esperiments 
at  U.  S.  Bur.  of  Mines. 

Removal  from  Grindino  Plants.  Investigation  of  Dust  in  the  Air  of  Gran  te- 
Working  Plants,  S.  H.  Katz.  Reports  of  Investigations.  Bur.  of  Mines. 
Dept.  of  Interior.  Feb.  1921,  serial  no.  221.S.  2  pp.  Methods  used  by  U.  S. 
Bureau  of  Mines  in  co-operation  with  Granite  Manufacturers'  Assn.  for  de- 
termining dustiness  in  granite- working  plants. 

Reducing  Grinding  Hazards.  Abrasive  Industry,  vol.  2,  no.  2.  Feb.  1921. 
pp.  37-41.  9  figs.  Tests  conducted  in  various  manufacturing  plants  by  the 
U.  S.  Public  Health  Ser\'ice  revealed  that  grinders'  consumption  is  prevalent 
to  a  great  extent  in  wet  grinding  plants.  Methods  of  disposing  of  dust  are 
surveyed. 


E 


EDUCATION,  ENGINEERING 

Industries  and.  What  Our  Engineering  Colleges  Owe  Our  Industries.  Robertson 
Matthews.  Indus.  ^Ianagement.  vol.  61,  no.  5,  Mar.  1.  1921.  pp.  155-158. 
More  character-building,  even  at  expense  of  specialized  training,  urged  to 
supply  industry  with  leaders  who  have  human  touch. 

ELECTRIC  CONDUCTORS 
S«  Aluminum,  Electric  Conductors. 

ELECTRIC  DRI\'E 

Machine  Tools.  Standardizing  Motors  for  Tools,  H.  R.  Weedon.  Iron  Trade 
Rev.,  vol.  68,  no.  8,  Feb.  24,  1921,  pp.  555-557.  3  figs.  Urges  co-operation 
between  motor  manufacturers  and  machine-tool  makers  in  secxiriog  possible 
aoplication  of  general  types  of  electric  motors  to  machine  tools.  Paper  read 
before  Nat.  Machine  Tool  Builders'  Assn. 

MocNTiNO  Motors.  Moimting  Motors  to  Afford  Convenience.  J.  S.  Thomas. 
Elec.  World,  vol.  77.  no.  11.  Mar.  12.  1921,  pp.  594-597,  3  figs.  Methods 
of  mounting  motors  to  increase  free  space  in  shop.     Typical  installations. 


ELECTRIC  MOTORS 

Inspection.  Inspection  and  Care  of  Electric  Motors.  H.  M.  Phillips  Power 
vol.  53.  no.  9  Mar.  1,  1921,  pp.  341-344.  3  figs.  Suggested  forms  for  making 
reports. 

ELECTRIC   MOTORS.  A.  C- 

Induction.  Short-Circuit  Current  of  Induction  Motors  and  Generators,  R.  E. 
Doherty  and  E.  T.  Williamson.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40.  no.  l] 
Jan.  1921.  pp.  1-11.  11  figs.  Theoretical  considerations  and  experimental 
data  are  given  to  show  that  there  is  in  induction  generator,  just  as  in  synchron- 
ous machine,  serious  initial  rush  of  current  which  is  limited  only  by  leakage 
reactance  of  machine. 

Phase  Compensation.  Phase  Compensation  With  Special  Reference  to  Polj^phase 
Motors.  Val  A.  Fj-nn.  Jl.  Am.  Inst.  Elec.  Engrs-,  vol.  40,  no.  1,  Jan.  1921, 
pp.  48-64.  49  figs.  Controlling  phase  difference  in  single-phase  motor  with 
shunt  characteristics  by  changing  phase  of  exciting  E.M.F. 

ELECTRIC  RAILWAYS 

Operation.  The  Use  of  Helpers  in  Electric  Train  Operation.  W.  F.  H.  Hamilton. 
Ry.  Age.  vol.  70,  no.  8.  Feb.  25.  1921.  pp.  455-45S.  2  figs.  Speed-tractive 
efforts  curves  on  resistance  for  electric  freight  locomotives  used  on  Chicago, 
Milwaukee  &  St.  Paul. 

ELECTRIC  TRANSMISSION  LINES 

Non-Uniform.  Propagation  of  Periodic  Currents  Over  Non-Uniform  Lines.  John 
R.  Carson.  Elecn..  vol.  S6.  no.  2233.  Mar.  4.  1921,  pp.  272-273,  Integration 
of  differential  equations  of  transmission  line  for  general  case  where  line  para- 
meters are  arbitrary  functions  of  distance,  as  measured  along  line. 

ELECTRIC  WELDING.  .\RC 

Foundry  Equifment.  Arc  Welding  Equipment  in  the  Foundry.  W.  W.  Reddie 
Elec.  Jl.,  vol.  IS,  no.  3.  Mar.  1921,  pp.  9Ô-99.  10  figs.  Equipment  for  cutting 
hea^'y  risers  and  sink  heads  from  steel  or  iron  castings  or  for  filling  blow  holes 
of  castings. 

Metal  Deposition.  Phenomena  of  Arc  Welding.  O.  H.  Eschholz.  Thirty-ninth 
Gen.  Meeting.  Am.  Electrochemical  Soc,  April  21-23,  1921,  advance  paper 
no.  8.  pp.  59-71.  16  figs.  Discussion  of  metal  deposition,  fusion  ana  arc 
stability  during  electric  welding. 
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Studding.  Studding  for  Arc  Welding.  C.  J.  Holslag.  Welding  Engr.,  vol.  6.  no.  2. 
Feb.  1921.  pp.  25-2S,  6  figs.  Studding  is  used  where  weld  is  in  such  position 
that  parts  are  not  free  to  align  themselves  to  contracting  strains  which  result 
during  cooling.     Paper  read  before  Metropolitan  Section,  Am.  Welding  Soc. 

Tests.  Solving  Some  Arc  Welding  Problems,  A.  M.  Candy.  Foundry,  vol.  49, 
no.  5.  Mar.  1,  I92I.  pp.  179-1S5,  19  figs.  Experiments  on  strength  of  welds, 
current  values  under  varied  conditions  and  rates  of  cutting  different  materials. 
Paper  read  before  Am.  Foundrymen's  Assn. 

EMPLOYMENT  MANAGEMENT 

Interviewing  Appucants.  Interviewing  for  Selection,  Earl  B.  Morgan.  Indus. 
Management,  vol.  61,  no.  5.  Mar.  1.  1921,  pp.  159-164.  Qualifications  required 
for  interviewing  successfully. 

Selection  of  Employées.  Hiring  and  Placing  Men.  Iron  Age,  vol.  107,  no.  11, 
Mar.  17,  1921,  pp.  705-706.  Methods  followed  at  works  of  Am.  Rolling 
Mill  Co. 

ENGINEERS 

Registration.  The  Licensing  of  Engineers.  Min.  &  Sci.  Press,  vol.  122.  no.  9. 
Feb.  26.  1921,  pp.  297-298.  Bill  has  been  introduced  in  Montana  Legislature 
proposing  to  create  State  Board  of  Engineering  Examiners  for  purpose  of 
licensing  engineers.  Articles  gives  report  on  bill  prepared  by  committee 
of  Montana  Section.  Am.  Inst.  Min.  &  Metallurgical  Engrs.  Committee 
are  adverse  against  passing  of  bill  on  ground  that  it  is  not  necessarj'  and  that 
it  will  impose  burden  in  time  and  money  on  engineers. 

REMUNERATION.  Incomcs  in  Engineering  Profession  Compared  with  Others.  Eng. 
News-Rec,  vol.  86,  no.  9.  Mar.  3,  1921,  p.  387,  2  figs.  Iowa  Engineering 
Society  investigation  of  net  income  of  doctors,  lawyers  and  dentists  indicates 
engineers  low. 

EVAPORATORS 


FERROSILICON 

Pboperties.  Influence  of  Silicon  Upon  the  Properties  of  Ferrosilicon,  A.  T.  Lowzow. 
Chem.  &  Metallurgical  Eng..  vol.  24.  no.  11.  Mar.  16.  1921.  pp.  481-484,  9  figs. 
Investigation  of  samples  of  ferrosilicon  containing  from  49.1  per  cent  to  77.46 
per  cent  silicon.  Physical  and  chemical  properties  were  determined.  Translated 
from  Tidskrift  for  Kemi. 

FITS 

Forced.  Chart  of  Pressures  for  Forced  Fits.  Machy.  (London),  vol.  17,  no.  439. 
Feb.  24.  1921,  p.  648,  1  fig.  Chart  for  determining  pressure  required  to 
assemble  parts  having  forced  fits.     Computed  from  standard  formulas. 

FORGING 

HYDRAtrLic-pRES8  OPERATIONS.  Hydraulic  Forge  Press  Operations.  Am.  Mach., 
vol.  54.  no.  11,  Mar.  17.  1921.  pp.  467-469.  3  figs.  Data  on  work  required 
for  punching  operation.     Examples  of  forging  various  types  of  shells  and  tubes. 

FOUNDATIONS 

Bearing  Valtte  op  Soils.  Progress  Report  of  the  Special  Committee  to  Codify 
Present  Practice  on  the  Bearing  Value  of  Soils  for  Foundations.  Proc.  Am. 
Soc.  Civil  Engrs.,  vol.  47,  no.  2.  Feb.  1921,  pp.  9-31,  9  figs.  Definitions  of 
soils  and  their  mineral  composition,  procedure  for  ensuring  uniformity  of 
practice  in  regard  to  color  of  soils  and  revision  and  rearrangement  of  important 
factors  in  soil  classification. 


FOUNDING 

Research.  The  Value  of  Scientific  Research  to  Iron  Founding,  J. 
Foundry  Trade  Jl-,  vol.  23,  no.  234,  Feb.  10,  1921,  pp.  123-124. 
of  British  Cast  Iron  Research  Assn. 


G.   Pearce. 
Experience 


Power  Test  Code.  Test  Code  for  Evaporating  Apparatus.  Menh.  Eng..  vol.  43. 
no.  3.  Mar.  1921.  pp.  184-187.  Preliminary'  draft  of  third  of  series  of  nineteen 
codes  in  preparation  by  Am.  Soc.  Mech.  Engrs.  Committee  on  power  test 
codes.  Code  is  intended  primarily  for  apparatus  heated  by  steam  such  as 
vacuum  pans,  or  single  and  multiple-effect  evaporators. 

EXECUTIVES 

QuAUFi CATIONS.  Getting  Executive  Leadership,  W.  R.  Basset.  Am.  Mach.. 
vol.  54.  no.  12,  Mar.  24.  1921,  pp.  492-496.  Danger  of  over-organization. 
One-man  versus  committee  form  of  control.  Advantages  of  competitive 
decentralization. 

EXHAUST  STEAM 

Utilization  of.  Power  from  Exhaust  Steam.  Power  Plant  Eng.,  vol.  25.  no.  6, 
Mar.  15,  1921,  pp.  303-307.  10  figs.  Installation  of  turbo-generators  driven 
by  exhaust  steam  at  plant  of  Western  Drop  Forge  Co.,  Marion.  Ind. 


FACTORIES 

Reinforced-Concrete.  Extension  to  Dunlop  Tire  Co.'s  Plant,  Toronto.  Can. 
Engr..  vol.  40.  no.  9.  Mar.  3.  1921,  pp.  259-263,  9  figs.  Flat-slab  reinforced 
concrete  construction.     Four-way  system  and  hooped  interior  columns. 

FACTORY  MANAGEMENT 

See  InduslHal  Management. 

FANS.  CENTRIFUGAL 

Performance.  Centrifugal  Fans  or  Blowers,  Their  Performance  and  Functions, 
Fred  R.  Still.  Jl.  Engrs.  Club  of  PhiIa.._vol.  38.  no.  194,  Feb.  1921,  pp.  72-76. 
Notes  on  design,  performance  and  application. 

Steel  Works.  Fatigue  and  Efficiency  in  an  Iron  and  Steel  Works,  H.  M.  Vernon. 
Eng.  and  Indus.  Management,  vol.  5.  no.  7.  Feb.  17,  1921,  pp.  201-208,  5  figs. 
Data  compiled  by  British   Ind.   Fatigue  Research  Board. 

FERROALLOYS 

Iron-Nickel.  Iron:  Nickel  Alloys.  Paul  D.  Merica.  Chem.  &  Metallurgical  Eng.. 
vol.  24.  no.  9,  Mar.  2.  1921.  pp.  375-578,  7  figs.  Properties  and  behavior  of 
iron-nickel  alloys. 

See  also  F  err  omanganese;  Ferrosilicon. 

FERROMANGANESE 

Makdfacttjre  in  Electric  Furnace.  Manufacture  of  Ferromanganese  in  the 
Electric  Furnace.  Robert  M.  Keeney  and  Jay  Lonergan.  Min.  &  Metallurgy*, 
no.  170.  Feb.  1921.  po.  30-31.  2  figs.  Electric-furnace  production  of  ferro- 
manganese in  1920  amounted  to  10.000  tons.  There  are  now  installed  33 
electric  furnaces  of  from  350  kva.  to  5000  kva.  capacity  with  total  installed 
transformer  capacity  of  58.000.     (Abstract.) 


FOUNDRIES 

Latoct.  Types  of  Foundry  Buildings.  Foundry  Trade  Jl..  vol.  23,  no.  236,  Feb. 
24,  1921,  pp.  170-171,  1  fig.     Suggested  layout  for  foundries. 

Waste  Reclamation.  The  Reclamation  of  Metals  from  Foundry  Waste,  J.  P. 
Norrie.  Can.  Chem.  &  Metallurgy,  vol.  5,  no.  3.  Mar.  1921.  pp.  77-79.  3  figs. 
Reclaiming  and  smelting  process  of  Rome  Brass  &  Copper  Co..  Rome,  N.  Y. 

FUELS 

Industrial  Uses.  Form  Value  of  Energy  in  Relation  to  Its  Production.  Transports 
ation  and  Application,  Chester  G.  Gilbert  and  Jos.  E.  Pogue.  Forging  & 
Heat  Treating,  vol.  7.  no.  2.  Feb.  1921.  pp.  139-144,  2  figs.  Factors  coverinr 
selection  of  fuel  for  industrial  heatine;.  Comparative  cost  per  B.t.u.  at  uni 
prices  for  bituminous  and  anthracite  coal,  natural  gas.  city  gas,  oil  fuel,  kerosen 
oil,  gasoline  and  electricity. 

Liquid  and  Gaseous  from  Coal.  Coal  as  a  Future  Source  of  Oil  Fuel  Supply 
Arthur  Duckham.  Jl.  Instn.  Petroleum  Technologists,  vol.  7,  no.  25.  Jan. 
1921,  pp.  3-12  and  (discussion),  pp.  13-26.  Scheme  for  manufacture  of  liquid 
and  gaseous  fuel'  from  coal  is  suggested  which  involves  total  gasification 
of  coal  in  one  vessel,  and  condensation  and  recovery  of  volatiles  in  liquid 
form,  distillation  being  carried  out  at  such  temperatures  and  in  such  manner 
that  minimum  of  cracking  takes  place. 

See  also  Automobile  Fuels:  Coal;  Lignite;  Oil  Fud;  Peat;  Pulverized  Coal; 
Water  Gas. 

FURNACES,  BOILER 

Rotating-Hearth.  a  New  Type  of  Mechanical  Furnace — The  Rotating  Hearth 
Romanet  Furnace  (Un  nouveau  tjTJe  de  foyer  mécanique:  la  grille  à  sole 
tournante),  A.  Colomb.  Chaleur  et  Industrie,  vol.  2,  no.  1,  Jan.  1921,  pp. 
27-34,  7  figs.     Fire  grate  is  circular  and  rotates  continuously  in  horizontal  plane. 

FURNACES,   FORGING 

Gas-Fired.  The  Application  of  Gas  Fuel  to  Forging.  Iron  Age,  vol.  107.  no.  11, 
Mar-  17.  1921.  pp.  703  and  745-746.  Requirements  for  satisfactory  forging- 
furnace  fuel.     Comparison  of  gas  with  oil  and  coal. 

Siemens.  Small  Forge  Furnace  of  Regenerative  Type,  F.  J.  Denk.  Forging  & 
Heat  Treating,  vol.  7,  no.  2.  Feb.  1921.  pp.  107-108  and  111,4  figs.  European 
progress  in  design  of  Siemen's  regenerative  type  of  forging  furnace. 

FURNACES,   HEAT-TREATING 

Car  vs.  Cab-and-Ball  Type.  Car  Tj-pe  and  Car-and-Ball  Type  Furnaces.  Forg- 
ing &  Heat  Treating,  vol.  7.  no.  2.  Feb.  1921.  pp.  112-119,  9  figs.  Factors 
determining  selection  of  type  of  heat-treating  furnace. 

FURNACES,  HEATING 

Gas-Burning.  The  Possibilities  of  Gaseous  Heating,  W.  Newton  Booth.  Gas  Jl., 
vol.  153.  no.  3011.  Jan.  26.  1921.  pp.  223-227.  4  figs.  Data  on  efficiency  of 
gas-burning  furnaces.  Paper  read  before  London  &  Southern  District  Junior 
Gas  .\ssn. 


JOURNAL    OF     THE    ENGINEERING    INSTITUTE    OF    CANADA 


69 


BTOKKii-KiiiKn.  Hliikor  Flrivl  lloittini  Kurnnon  Iiinlnllnticm,  Nrlimn  O.  Phflpa. 
KorKiMK  A  llrut  Trimtlnii.  vi>l.  7.  nn.  J,  Krli.  tU:^l,  pp.   123-1211.  7  Ho.      IlnU 

on  pi>rfi>rrniiti f  )H<iw.v-<liitv  pliitn  and  nnfili>-limitrnB  fiirnuoiM  ItiNtiilloU  by 

Nuw  York  Sltiptmililtiitf  C.'nrpijnitton. 

FUIINACE8,   INOUSTIUAI, 

OAH-Kliiion.  (\t\n  I'^iinmrrn  (t>r  Mi'Itinit  Noii-I'Vrroiw  M(*tnlii.  M.  A.  0>mb«.  Cïipiii. 
A  Mi'tiilliiriiU'ul  Km  ,  viil.  21.  ni<.  12.  Mnr  2a,  III2I,  pp.  AI5-AIII.  1  III.  lOconom- 
ioiil  roiiiptirÎMon  of  tfiui-ftriMl  fwnmri"»  with  clrrtrir  furnnrra  nnil  oil-OriKl  furnaccA. 


OACiES 

Block.  Now  I'rocwion  MoiwurinK  Unvirr.  Mnohy.  (^f.  Y.>.  vol.  27,  no.  7,  Mnr. 
1021.  pp.  (\.'»7-tl.^.S.  2  flKs.     Dovioo  for  mnjwiiriitK  witliin  huntirrHj-ihouniindth 

S^rt  of  un  inch  hy  \ist<  of  only  mix  prntnaion-niofwurinR  l)tocks,  dcHisned  by 
.  M.  W.  lIunHon,  Itnrtford,  Conn. 

iNTBRrERBNCB  n.^Nl)8.  Tho  HilKiT  Intcrfpronco  Gnimo,  F.nur  .  vol.  1.11.  no.  3398, 
Fob.  U.  11121.  p.  l.'i?,  3  liK».  Shows  with  oortiiint/  diltorcnccs  of  O.OOOOl  in. 
and  porniiu  ostinmtitin  of  «lifToroncea  of  0.000001  in. 

GAS 

lNDD8Tni.ii.  Uses.  Conserving  Coal  throunh  tho  Use  of  Gas.  W.  A.  Ehlcrs.  Coal 
Ago,  vol.  III.  no.  '.).  Mnr.  3.  1021,  pp.  397-400.  3  figa.  Elimination  of  waste 
throiifth  easy  rosnlation  and  control  of  heat  within  narrow  limits  is  cited  as 
advantage  of  gas  over  coal  for  industrial  usos. 

GAS  MANUFACTURE 

Datton  Pbockss.  Tho  Dayton  Process.  F.  C.  Binnall.  Jl.  Indus.  &  Eng.  Chem., 
vol.  13.  no.  3,  Mar.  1921.  pp.  242-210.  5  Hrs.  Air-oil  gas  proce-ss  in  which 
partial  combustion  of  certain  constituents  of  oil  takes  place  within  retort  or 
reaction  chamber  itself,  thus  supplying  internally  all  heat  necessary  for  thermal 
decomposition  of  hydrocarbons. 

Mixing  Various  Coals.  Mixed  Coal  Experiments.  Wm.  C,  Butterworth.  Gas 
Rec,  vol.  19,  no.  5.  Mar.  9,  1921.  pp.  1 1-13.  Tests  of  mixing  various  coals  for 
gas  making.  Scheme  has  been  developed  to  improve  quality  of  coke  and 
reduce  coal  costs. 

GAS  TURBINES 

HoLiwARTH.  A  New  Gas  Turbine.  Engr.,  vol.  131,  no.  339S,  Feb.  11,  1921,  pp. 
143  and  145.     Resumption  at  works  of  Thysscn   &  Co.  of  experiments  with 

.  gas  turbine  invented  by  H.  Holzwarth,  descriljed  in  Kngr..  Dec.  S.  1911  and 

Jan.  .5.  1912.  Tests  are  beinp:  directed  to  obtaining  of  more  economical  pressure 
of  exploding  gas.  and  it  is  reported  that  they  have  been  largely  successful 
in  so  far  as  effective  pressure  of  170  lb.  to  200  lb.  per  sq.  in.  is  now  obtained, 
as  against  70  lb.  to  85  lb.  per  sq.  in.  formerly. 

GASOLINE 

Pkodctction  in  United  States.  Quality  of  Gasoline  Marketed  in  the  United 
States.  H.  H.  Hill  and  E.  Vf.  Dean.  Dept.  of  Interior.  Bur.  of  Mines,  bul. 
191,  1920.  275  pp.,  22  figs.  Production  in  U.  S.  has  increased  approximately 
7,000.000  bbl.  for  calendar  vear  of  191S.  Quantity  of  crude  oil  handled  in 
refineries  has  increased  from  67.000.000  bbl.  in  1901  to  328,000,000  bbl.  in  191S. 
Yield  of  gasoline  42-gal.  bbl.  of  crude  oil  has  increased  from  413  gal.  in  1904 
to  11  gal.  in  1918. 

GEAR  CUTTING 

Machine  for.  Machine  for  Cutting  Small  Spur  or  Bevel  Gears.  Machv.  (London), 
vol.  17,  no.  439,  Feb.  24,  1921,  pp.  047-648,  4  fi?s.  Knee-type  horizontal 
machine  built  by  T.  Ratcliffe.  ^Iancheste^.  England. 

Reinecker  Turbine  Reduetion-Gear  Hobbing  Machines.  Am.  Mach., 
vol.  54.  no.  10.  Mar.  10,  1921,  pp.  416-117,  4  figs.  Three  large  German  ma- 
chines for  hobbing  gears  up  to  193-^  ft.  in  diameter.     Traversing  hob  used. 

Rapid.  Some  Examples  of  Fast  Gear  Cutting,  S.  A.  Hand.  Am.  Mach.,  vol.  54, 
«o.  12,  Mar.  24.  1921,  pp.  503-504,  4  figs.  Practice  at  shop  of  Gould  &  Eber- 
hardt,  Newark,  N.  J. 

GEARS 

Bevel.  Generating  Bevel  Gears.  H.  E.  Kitchen.  Machv.  (London),  vol.  17,  no. 
440,  Mar.  3,  1921,  pp.  669-670,  4  figs.  Attachment  manufactured  by  Matter- 
son,  Ltd.,  England,  for  generating  bevel  gears  on  shaping  machine. 

Inspection.  Proposed  Methods  of  Automotive  Gear  Inspection.  Automotive 
Industries,  vol.  44,  no.  11,  Mar.  17,  1921,  pp.  609-610.  Gear  Makers'  Assn. 
developing  standard  practice  for  inspection  of  their  product.  Size  of  hole, 
wear  of  gages,  tapered  holes,  keyways.  tooth  bearing,  splined  shafts  and 
methods  of  test  are  some  of  items  considered. 

Involtite.  The  Involute  Gear,  Francis  W.  Shaw.  Machy.  (London),  vol.  17, 
no.  438,  Feb.  17.  1921.  pp.  617-618,  10  figs.  Fisher  segmental  involute  tooth. 
The  Maag  System  of  Gearing.  Machy.  (Lond.),  vol.  17,  no.  437,  Feb. 
10,  1921,  pp.  575-581.  13  figs.  System  developed  by  Max  Maag,  Zurich. 
Standards  for  pitches,  relations  between  addenda  and  dedenda  and  pressure 
angle  are  subsidiary,  that  is,  any  pitches  are  possible. 

Spiral.  Chart  for  Selecting  Spiral  Gears,  C.  W.  Mapes  Machy.  (N.  Y.),  vol.  27. 
no.  6.  Feb.  1921.  pp.  569-570.  1  fig.  Chart  developed  to  aid  in  selecting  and 
calculating  spiral  gears  with  shafts  at  right  angles  to  each  other. 


GI,A8H   MANUFACTURE 

MAOïiiNtiir  ron  Machinery  for  (ilniw  Manufacture  Kntr  .  vol  131,  no  .3400, 
Fob.  2A,  1021,  pp.  2(>t-20a  anil  20H,  7  fin.  Dritiah  typn  uf  l>otll»-fnAkio| 
limchinm. 

GRINDINO 

CruNDRiCAL.  Cylindrical  Grindinx  in  1020,  W  H.  Oiapman  Meeh.  En« .  vol. 
4.3,  no  3,  Mnr.  1021,  pp  173-170,  2  (id»  Htudy  of  lawn  invulvnl  in  cylindrical 
Krinding  and  annlynin  of  grinding  action  both  (or  draw-in  cut*  ami  travened 
culii.  I'orinilliui  ar-  dcrivinl  (or  wind  wi-.ir  In  Irrmm  »(  known  vanabl>ii  «uch  u 
grain  iiizo  o(  wheel,  work  npecd.  wheel  npenl.  (wil.  etc.  I'r'xlui  tion  co«l*  ara 
nUo  diacUMod  lut  well  an  (actors  that  uliould  be  conaidered  in  aocurins  hi(hc*t 
poiwiblo  grinding  efficiency. 

DlAMosoM.  Diamond»  for  Indu»trinl  Purpose».  Maurice  H.  DoMkU.  Abruivc 
Industry,  vol.  2.  no.  1.  jnn.  1921.  pp  S-0.  8  fig».  Machine  and  proctaiM 
for  grinding  diamond». 

Dd»t  Removal.  Rwlucing  Grinding  Hazard».  Abraaive  Industry,  vol.  2,  noa  2 
and  3,  Feb.  and  Mar.,  1021,  pp.  37-11,  0  fig».,  and  101-105,  8  Agi.  ConataDt 
inhalation  of  abrasive  du»t  cau»efl  aeriou»  pulmonary  aflection».  Caua<a  o( 
cxceasivo  du»t  and  it»  di»po»ul  are  explaine<l.  Attention  to  work  roita,  it  ia 
claimed,  will  eliminate  many  accidenta. 
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HANDLING   MATERIALS 

Factories.  Intra-Factory  Transportation,  L.  R.  Clapp.  Indus.  Management 
vol.  01    no.  5   Mar.  1,  1921.  pp.  19.'i-197.     Practice  of  Ford  Motor  Ca 

Putting  the  Factory  Floor  on  Wheels.  Factory,  vol.  26,  no  4  Feb 
15,  1921,  pp.  475-479,  18  figs.  System  of  handling  materials  installed  in 
plant  of  Automatic  Electric  Washer  Co. 

Railways.  Problems  of  Handling  Material  and  Freight  on  Railroads,  Charles  N 
Winter.     New  England  Railroad  Club,  Feb.  8,  1921,  pp.  289-323.    Eouioment 

used. 

HARBOUR  IMPROVEMENTS 

Toronto.  Toronto  Harbour  Improvements.  Edward  L.  Cousins.  JI.  of  the  Eng  Inst 
of  Canada,  vol.  4.  no.  3,  Mar.  1921,  pp.  177-195,  11  figs.  Account  of  progreaa 
in  construction  of  facilities  for  industrial  and  commercial  expansion  and 
coordination  of  transportation  facilities  and  water  traffic. 

HEALTH 

Inddstrial.  Health  Sen'ice  in  Industry.  Nat.  Indus.  Conference  Board  .report 
no.' 34,  Jan.  1921,  61  pp.,  2  figs.  Survey  of  developments  in  organization  of 
medical  department  in  industries,  and  discussion  of  method  of  procedure 
which  have  been  applied  advantageously  in  individual  establishments, 

HEATING,   ELECTRIC 

Advantages.  Electric  Heating  and  the  Importance  of  Its  Developments  in  France 
(Le  chauffage  électrique  et  les  avantages  de  son  développement  en  France) 
Génie  Civil,  vol.  78,  no  7,  Feb.  12,  1921,  pp.  148-151,  2  figs.  Economie 
comparison  of  electric  heating  with  other  heating  processes.  Survey  of 
developments  in  industrial  electric  heating  in  U.  S.,  Canada,  Scandina\Tan 
countries,  Switzerland,  etc. 

Household  Uses.  Thermal  Characteristics  of  Electric  Ovens  and  Hot  Plates 
Engineer,  vol.  131,  no.  3399,  Feb.  18,  1921,  pp.  170-177.  Tests  at  National 
l-hysical  Laboratory,  England,  on  efficiency  of  hot  plates  for  roasting,  baking 
trying  and  boiling.  *' 

HEATING,  HOT-AIR 

Research.  Progress  Report  of  Committee  on  Furnace  Heating,  A.  C  Willard 
^nd  A.  P.  Kratz.  Jl.  Am.  Soc.  Heat  &  Vent.  Engrs.,  vol.  27,  no.  2,  Mar. 
1921,  pp  124-132.  4  figs.  Proposed  furnace-testing  codes  for  both  pipeless 
and  piped  furnace  systems  as  developed  in  warm-air  furnace  research  work 
at  University  of  Illinois. 

HEATING,  HOT-WATER 

Forced-Circulation  System.  Forced  Hot-Water  Circulation  Heating  System 
Oirard  Estate,  Philadelphia,  Robert  Hughes.  Jl.  Am.  Soc.  Heat  &  Vent 
Engrs.,  vol.  27,  no.  2,  Mar.   1921,  pp.   107-108,  7  figs, 

HEAVY-OIL  ENGINES 

Inqersoli^Rand.  A  New  Development  of  the  Heavy  Oil  Engine,  F.  A.  McLean 
Power  House,  vol.  14,  no.  4,  Feb.  20.  1921.  pp.  26-29.  4  figs.  IngersoU-Rand, 
Price  Rathbun  Type. 

HOBBING  MACHINES 

See  Gear  Cutting,  Machines  for. 

HOLSTS 

Electrically  Operated.     Marine  Railways.  C.  B.   Connely.     Gen.  Elec.  Rev 
vol.  24,  no.  3.  Mar.  1921.  pp.  240-243,  8  figs.     Typical  instaUations  of  electric 
hoists   at  American  drydocks. 
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Skip  Skip  Hoisting  for  Coal  Mines,  Andrews  Allen  and  John  A.  Garcia.  Mm.  & 
Metallurgy,  no.  170,  Feb.  1921,  pp.  35-36.  Advantages  of  skip  hoisting  are: 
Hoisting  capacity  capable  of  taking  care  of  all  coal  and  rock  that  can  be  mined; 
smaller  shaft;  and  large  ratio  of  lading  to  gross  weight.  .      „  .    . 

Why  Some  Operators  are  Substituting  Skips  for  Cages  in  the  Hoisting 
of  Coal,  Andrews  Allen  and  John  A.  Garcia.  Coal  Age,  vol.  19,  no.  11,  Mar. 
17,  1921,  pp.  485^89,  4  figs.  Modifications  in  design  necessary  where  large 
coal  must  be  produced.  Paper  read  before  Am.  Inst.  Min.  &  Metallurgical 
Engrs. 

HOSE  COUPLINGS 

Air  Brakes.  Repairing  Air-Brake  Hose  Connections,  J.  V.  Hunter.  Am.  Mach., 
vol.  64.  no.  9,  Mar.  3,  1921,  pp.  377-378,  6  figs.  Pneumatic  devices  used 
at  Decatur  car  shops  of  Wabash  Railway  Co. 

HOUSING 

CoKCBETE  Dwellings  Limited,  Westminster.  The  "C.  D.  L."  System  of  Concrete 
Construction.  Concrete  &  Constructional  Eng..  vol.  16,  no.  2,  Feb.  1921, 
pp.  118-123,  7  figs.  Solid  walls,  or  hollow  walls  with  concrete  ties  are  con- 
structed by  means  of  traveling  mold.  In  case  of  hollow-wall  mold  is  provided 
with  core;  if  solid  wall  is  desired,  core  is  absent. 

Hayes,  England.  Concrete  Cottage  Building.  Hayes  Housing  Scheme.  Concrete 
&  Constructional  Eng.,  vol.  16,  no.  2,  Feb.  1921,  pp.  105-111,  9  figs.  Houses 
erected  with  solid  concrete  walls  and  timber  shuttering. 

Industbial,  U.  S.  Housing  bv  Employers  in  the  United  States,  Leifur  Magnusson. 
U.  S.  Dept.  of  Labour,  Bur.  of  Labour  Statistics,  no.  263,  Oct.  1920,  283  pp., 
Ill  figs.  Representative  examples  of  manufacturing  towns  and  mining 
communities. 

HYDRAULIC  TURBINES 

Water  Measurement.  New  Method  of  Water  Measurement  in  Efficiency  Tests 
of  37,500-hp.  Turbines,  N.  R.  Gibson.  Power,  vol.  53,  no.  12,  Mar.  22,  1921, 
pp.  452-45S,  17  figs.  Efiiciency  tests  of  three  units  in  station  of  Niagara 
Falls  Power  Co.  are  described  with  particular  reference  to  application  of 
Gibson  method  and  apparatus  for  measuring  flow  of  water  in  penstocks. 
Paper  read  at  joint  meeting  of  Engrs.  Club  of  Phila.  &  Phila  Sections  of  Am. 
Soc.  Civil  Engrs.,  Am.  Inst.  Elec.  Engrs.  &  Am.  Soc.  Mech.  Engrs. 

Wheel  for.  New  Type  of  Wheel  for  Hydraulic  Turbine  (Tipo  nuevo  de  rueda  para 
turbina  hidràulica),  Forrest  Nagler.  Ingenieria  Internacional,  vol.  6,  no.  4, 
April  1921,  pp.  206-208,  2  figs.     Four-bladed  propeller  rotating  at  50  r.p.m, 

HYDROELECTRIC  PLANTS 

AOTOMATIC.  Automatic  Hydroelectric  Plants  for  Power  and  Lighting,  T.  A.  E. 
Belt,  Elec.  Rev.  (Chicago),  vol.  78,  no.  11,  Mar.  12,  1921,  pp.  417-420.  5  figs. 
Types  of  control  and  regulating  equipment  available  for  use  with  stations 
operating  without  individual  attendants. 

Economical  Operation.  Note  on  a  System  for  Accumulation  of  Energy  Which 
Permits  more  Economical  Operation  of  an  Hydroelectric  Central  Station  (Diun 
sistema  di  accumulazione  d'energia.  per  una  migliore  utilizzazione  dclle  centrali 
idroelectriche).  Alfredo  Mauerfi.  Elettrotecnica,  vol.  8,  no.  4,  Feb.  5,  1921, 
pp.  63-75.     Thermal  electric  installation  at  Olten,  Switzerland. 

England.  The  Lochaber  Hydro-Electric  Scheme.  Engr.,  vol.  131,  no.  340,  Mar. 
4,  1921.  pp.  226-227,  2  figs.  Scheme  for  production  of  from  70,000  to  75,000 
hp.  continuously. 

NORTH  Wales.  Actual  and  Projected  Water  Power  Developments  in  North  Wales. 
John  B.  C.  Rershaw,  Engr.,  vol.  131,  no.  3400,  Feb.  25,  1921,  pp.  195-198,  10  figs. 
Developments  contemplated  will  furnish  an  additional  35,0C0  kw.  at  34,600  volts. 

Pressure  Shafts.  The  Calculation  of  Pressure  Shafts  (Zur  Berechnung  von  Druck- 
schâchten),  J.  Buchi.  Schweizerische  Bauzeitung.  vol.  77,  nos.  6.  7  and  8, 
Feb-  5.  12  and  19,  1921.  pp.  61-63.  73-76  and  SS-91.  11  figs.  Notes  on  inves- 
tigation of  an  Austrian  pressure  shaft  through  rock,  dealing  with  general 
construction  procedure  and  the  separate  problems;  calculation  of  influence 
of  the  internal  water  pressure;  influence  of  contraction  of  the  concrete,  and  of 
temperature:  insufficient  laying  on  of  concrete;  longitudinal  andround  joints; 
drainage  of  pipe;  pressure  of  soil;  rust  deterioration;  comparison  of  costs. 

Weedon,  p.  Q.  Hydro-Electric  Plant  at  Woedon.  P.  Q.,  for  City  of  Sherbrooke. 
Contract  Rec.  vol.  35.  no.  10.  Mar.  9.  1921,  pp.  229-230,  4  figs.  Plant  will 
develop  4000  hp.  and  deliver  energy  at  50,000  volts  along  transmission  line 
28  miles  long. 

See  also  Water  Power. 


ICE  PLANTS 

Electrically  Operated.  Electrically  Operated  Ice  Plants,  Reginald  Trautschold. 
Refrigerating  World,  vol.   56,   no.   3,   Mar.    1921,   pp.    12-13.     Development 

of  electric  drive  for  ammonia  compressors. 

INDUSTRIAL  MANAGEMENT 

Administrative  Research.  Industrial  Research  in  the  Art  of  Man  Management, 
Erwin  H.  Schell.  Am.  Mach.,  vol.  54.  no.  9,  Mar.  3.  1921.  pp.  364-367. 
Administrative  research  recommended  for  standardization  of  policies.  Question- 
naire suggested. 

Chemical  Plants.  Taking  Industrial  Chemistry  Into  Partnership — I,  Frederic 
Dannerth.  Indus.  Management,  vol.  61,  no.  5,  Mar.  1,  1921,  pp.  151-154. 
Standard  practice  for  chemical  industry  process  management. 


Legislation.  The  Future  of  Industrial  Management,  F.  M.  Lawson.  Jl.  Royal 
Soc.  of  Arts,  vol.  69.  no.  3559,  Feb.  4,  1921,  pp.  164-171  and  (discussion) 
pp.  171-175.  Discusses  enacting  of  future  legislation  for  promotion  of  in- 
dustrial peace. 

Planning  Departments.  Practical  Organization  Principles,  G.  Sumner  Small. 
Indus.  Management,  vol.  61.  no.  5.  Mar.  1.  1921.  pp.  183-186.  Principles 
underlying  practical  organization  of  industrial  departments. 

Production  Systems.  Color  Cycle  Production  Control.  Carle  M.  Bigelow.  Indus. 
Management,  vol.  61,  no.  5,  Mar.  1,  1921,  pp.  168-170,  4  figs.  Method 
adopted  in  knitted  underwear  plant. 

Controlling  the  Flow  of  Production,  H.  K.  Hathaway.  Indus.  Manage- 
ment, vol.  61.  no.  5,  Mar.  1.  1921,  pp.  175-179,  5  figs  How  to  keep  track  of 
split  or  broken  lots  on  single  route-sheet. 

Increasing  Production  by  a  Rational  Piece-Work  System,  John  C.  .Spence. 
Machy.  (N.  Y.),  vol.  27,  no.  6,  Feb.  1921.  pp.  519-520.  Experiences  of  manu- 
facturers with  piece-work  system. 

Modern  Production  Methods — XV.  W.  R.  Basset.  Am.  Mach..  vol.  54, 
no.  10.  Mar.  10,  1921,  pp.  398-402,  7  figs.     Forms  for  accounting  for  supplies. 

Production  Methods  of  Rolls-Royce  Plant.  Iron  Age,  vol.  107,  no.  9, 
Mar.  3,  1921,  pp.  555-559,  4  figs.  Experience  of  automobile  factory  built 
in  America  along  lines  of  English  works. 

System  for  Production  Control.  Machy.  (N.  Y.),  vol.  27,  no.  7,  Mar. 
1921,  pp.  047-650,  8  figs.  Methods  employed  in  plant  of  Am.  Multigraph 
Co.,  for  recording  progress  of  work. 

Safety  .  Safety  Organization  in  Machine  Shops.  Eng.  &  Indus.  Management, 
vol.  5,  no.  S,  Feb.  24,  1921,  pp.  232-233.  Safety  organization  of  typical  firm. 
Safety  Methods  .\pplied  in  the  Ryerson  Steel-Ser\'ice  Plants.  Chem. 
&  Metallurgical  Eng..  vol.  24.  no.  8.  Feb.  23,  1921,  pp.  351-354,  6  figs.  Outline 
of  general  organization  for  safety  promotion  in  plants  and  of  results  leading 
to  better  relationship  between  management  and  workers  and  to  ultimate 
reduction  of  plant-operating  costs  and  higher  efficiency. 

Shop  Methods.  Sharpening  Up  Dull  Periods.  Factor^',  vol.  26,  no.  6.  Mar.  15, 
1921,  pp.  718-723.  From  results  of  questionnaire  to  325  plants  asking  them 
for  description  of  their  practices  in  slack  times. 

Storing  Materials.  Stores  Engineering,  M.  T.  Montgomery.  Proc.  Engrs.  Soc. 
Western  Pennsylvania,  vol.  36,  no.  10,  Jan.  1921,  pp.  641-673  and  (discussion) 
pp.  674-682,  26  figs.     Storekeeping  practice  of  Pittsburgh  Railways  Co. 

Systems.  Idealism  as  a  Factor  in  Management.  Herbert  Rollin  White.  Indus. 
Management,  vol.  61,  no.  5,  Mar.  1,  1921.  pp.  165-167.  Application  of 
"golden  rule"  in  industrial  management.   Examples  of  successful  management. 

Toolroom  Oboanization.  A  Tool  System  That  Speeds  Production,  William  J. 
Burger.  Factory,  vol.  26,  no.  4,  Feb.  IS,  1921,  pp.  458-460,  6  figs.  Tool- 
room organization  of  Warner  &  Swasey  Co. 

INDUSTRIAL  RELATIONS 

Department  of.  Industrial  Relations  Departments,  James  W.  Brown.  Foundry, 
vol.  49,  no.  6,  Mar.  15,  1921.  pp.  229-231.  Advantages  derived 
from  promoting  family  spirit  in  industrial  life  of  employees.  Paper  read 
before  Am.  Foundrymen's  Assn. 

See  also  Time  Study. 

Syndical  Control.  Italy.  Syndical  Control  of  Industries  in  Italy  (A  Propos  du 
contrôle  .syndical  des  industries  en  Italie).  Re%'ue  générale  de  rÉlectricité, 
vol.  9.  no."9,  Feb.  26.  1921.  pp.  289-296.  Text  of  projects  submitted  to  Italian 
Government  by  Italian  Federation  of  Intellectual  Workers  and  by  Italian 
General  Federation  of  Industry,  together  with  text  of  project  de\'ised  by 
Italian  Government. 

INLAND  NAVIGATION 

Electric  Haoung  on  Canals.  New  Systems  of  Electric  Hauling  on  Canals 
(Nouveaux  .systèmes  de  halage  électrique  sur  les  canaux).  Ed.  Imbeaux. 
Nature  (Paris),  no.  2441,  Jan.  15,  1921,  pp.  33-37,  5  figs.  Developments 
in  France. 

INSULATORS,  ELECTRIC 

Paper  The  Effect  of  Heat  on  Paper  Insulation,  H.  W.  Fisher  and  R.  W.  Atkinson. 
Jl.  Am.  Inst.  Elec.  Engrs..  vol.  40,  no.  3.  Mar.  1921.  pp.  183-191.  5  figs.  Dis- 
cussion of  mechanical  properties  of  piiper  especially  as  influenced  by  drying, 
heating  and  impregnating.  Tests  for  measuring  changes  due  to  these  causes 
are  discussed  and  it  is  shown  that  tensile  tests  are  unsatisfactory  for  this 
purpose.  Measurement  of  tearing  resistance  is  found  to  be  satisfactory  and 
two  machines  for  this  purpose  are  described. 

Performance.  Operating  Performance  of  Insulators  on  a  45.000-Volt  System, 
H.  B.  Vincent.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40,  no.  1.  Jan.  1921,  pp.  30-34, 
13  figs.  Data  pertaining  to  condition  of  pin-type  high-tension  insulators 
removed  from  ser\'ice,  with  percentage  of  injured  and  damaged  insulators 
to  total  installed  and  percentage  of  nature  of  damage  to  total  failures. 

INSUL.^TORS,  HEAT 

Tests.  Heat  Insulating  Properties  of  Cork  and  Lith  Board.  .\.  A.  Porter.  J.  P. 
Coulderwood,  .\.  J.  Mack  and  L.  S.  Hobbs.  Power  Plant  Eng..  vol.  25.  no. 
5.  Mar.  1.  1921.  pp.  285-286.  4  figs.  Tests  made  in  Engineering  Experiment 
Station  of  Kansas  State  Agricultural  College.  Cork  board  showed  heat 
insulating  properly  approximately  5  per  cent  greater  than  lith  board. 

Relative  Heat  Conductivities  of  Some  Insulating  and  Building  Materials, 
James  J.  Lichtin.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  9,  Mar.  2,  1921, 
p.  388,  2  figs.     Experimental  measurements. 
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INTKHNAUCOMDUttTION   ENQINICH 

CmeiKNrr     Di'^tkhmi  nation      Dotrrininiition    <if    thr     Mrrlmiilrnl    IsfHrlnnry    nf 
Iiitrriiitl-CtMiilumtiiin   KiiKtiion,   V.    !..    M»loi*v.     (îan  KtiHinr.   vol.   '2<\,   no.   3, 
Mur.  l\i:21,  pp.  A3-fiM.  7  lliin.     Type  of  brnko  coi  m  truc  Uni  by  wriUsr  for  toatinc 
"  ■      *         ■     .  of  MO  I  " 


high-prouiiro  UïmipI  oniiiio  ( 


\  b.hp. 


iNDiOATon  DiAOïiAMH.  A  Illsli-Spord  Knaiiip  rrnuuro  Indirntnr  of  tho  nalnnced 
DiiiplirtiKtii  Typt'.  M.  C  DickirtMon  uiul  V.  II.  Ni'woll.  Nnt.  Advùiory  Com- 
iniltrc  (iir  AtToiiiuitirn,  no  107,  H*  pp  ,  l-i  l'utn.  l'riiiriplp  iiivoIvikI  in  tintiinr- 
ins  nf  l'titfinr  cylintlrr  pnwnunt  itK»ii<nt  irioiuiurod  proMuro  on  oppnnit^i  ntdrfl  of 
nu*l»l  tlinplirnurii  <if  uriiliKiblr  HtitTricnH  l'Imnti  of  i*ii|ttnf>  cyrio  to  which 
proMiir<^   nu'iiHiiri'incnt   t'orri*npoiKln  in  holrcl<-(i   by   tiiniiiK  dt-vicr, 

Two-Sthokb.  Tho  Uorortl  Two-Stnikc»  lOnsinp.  Knor.,  vol.  \2l,  no.  3402,  Mur. 
Il,  1021.  pp.  27(>-27l.  2  fign.  Absnioo  of  poppol  valve*  in  fcftturo  of  intornal- 
ooinbiintinn  rnffiiifw  ninntifnrturtHl  by  Horord  Vluti.  C'o.,  London.  Vulvm 
nro  rrplui'fHl  bv  nrriuiHcmrnt  of  twin  w(trktnK  pintonn  mui  (tînton  vulvr.  Iritter 
briiiK  oporntfxl  by  nicnnn  of  rxcditrir  fornuKJ  Kolifl  with  rninksliiift  nnd  beina 
utilÎEod  for  clistributinK  rxploRJvo  niixturo  to  oylindrm. 

Sw  aUo  Aeroplane  Euffinea:  AutomobiU  Engines;  Diesel  Engines:  Ueavy- 
Oil  Enointa;  Oil  Engines:  Semi-Diesel  Engines;  Tractor  Engines, 


JIGS 

Manxjfacture.  Puildinc  .IIks  and  Fixture*  on  MnnufarturinR  Doxin,  W.  H.  VockoU 
(ind  H.  C.  Uihlcin.  Mnrhy.  (N.  Y.).  vol.  27.  no  7.  Mnr.  1021.  pp.  632-635. 
II  fies.  Standardisation  of  detail"»  to  permit  production  in  quantity  at  r^ 
duccd  cost.     Prartii'e  of  Cincinnati  En».  Too!  Co. 

Using  Compound  Slide  in  Jig  and  Die  Making.  Machy.  (N.  Y.),  vol. 
27,  no.  7,  Alar.  1921.  pp.  630-631.  4  fias.  How  Johansson  compound  slide 
is  used  in  toolroom  work,  especially  in  laying  out  of  accurately  spaced  holes. 


MGHTINO 

Illouination  HTANDAltrm  Prartiral  Illumination  Umign  MfHho<l  and  DatA. 
Karl  A  Andnmon.  VArr  Hrv  fChirago).  vol.  78.  no  II,  Mar  12,  1021. 
pp.  4n-4]/i.  H  flgn-  Tablf!  givinc  priw-nt  itandardi  for  illumination  for 
varlouii  MrvicM.     (To  Iw  contlnuecT.) 

Induhthial.  IndiuitrinI  and  Kactory  Lighting.  J|.  Klnrtricity  A.  Wfat^rn  Indu»- 
Iry,  vol.  US,  no.  i,  Fib  \r,,  Mi2l.  pp  IH'V-1H7.  4  fign  Invf«tigation  in  i4A 
induiitrial  piiint«  brought  out  that  avrragf  of  npproiimat«ly  26  per  c«nt  of 
work   <loii(*   iM   rnrricd   on    un<]rr   artifirinl   lUuminution. 

The  Human  I'nrtor  in  Induntrinl  Lighting.  Jarnra  K.  Cravath.  Jl.  Elec- 
tricity &  Wi-wtf-rn  Induntry,  vol  Hi,  no.  4.  FA>.  l.-i,  Hl21.  pp  1H1-IH3.  2  figa. 
TcatJi  Hliowing  ffTcct  of  improved  artificial  lighting  on  output  in  number  of 
industrial  plant». 

Htandnrdn  for  the  Lighting  of  Intrriora.  Illuminating  ICngr..  vol.  13. 
no.  10,  Oct. -004'.  1020.  pp.  275-276.  Htandarda  recommended  by  «pedAl 
rommittrc  Illuminating  Hng.  8oc.  of  Germany,  Tranalated  from  Elecktrc^ 
tcchnische  Zeitnchrift. 

Stbeets.  Street  Lighting  in  City  and  Town,  Reginald  Trautuchold.  Am.  City, 
vol.  24,  no.  3,  Mar.  1021.  pp.  23S-2-12.  3  fign.     HyaU^ma  of  electric  street  lighting. 

LIGNITE 

Briqcettino.  The  Manufacture  of  Lignite  Brifiuettc*i.  Eng.  Progreas.  voL  2, 
no.  2,  Feb.  1921.  pp.  25-28.  7  figs.     Description  of  briquetting  factory. 

Dhtino.  Lignite  (T/O  liRnite),  Jean  C.  VerdiiT.  Ueviie  de  ringi^nicur,  et  Index 
Technique,  vol.  28,  no.  1,  Jan.  1921.  pp.  9-16.  4  figs.  Formula  and  graph  for 
determining  quantity  of  water  to  be  removed  by  grinding.  (Continuation 
of  serial.) 

LOCOMOTIVE  BOILERS 

Insulation.  The  Insulation  of  Ix>comotive  Boilers.  Win.  N.  Allman.  Ry.  Rev., 
vol.  68.  no.  10.  Mar.  5.  1921,  pp.  349-350.  2  figs.  Efficiency  curves  of  85 
per  cent  magnesia  lagging. 


LABOUR 

Hours  of  Work.  Prartical  Experience  With  the  Work  Week  of  Forty-Eight  Houra 
or  Loss.  Nat.  Indus.  Conference  Board,  research  report  no.  32.  Dec.  1920. 
88  pp.  Based  on  experience  of  manufacturers  extendinR  over  varying  periods. 
It  was  desired  to  determine  whether  or  not  48  hr.  schedule  would  yield  the 
same,  or  practically  the  same,  weekly  output  per  worker  a."*  previous  longer 
schedule  m  same  ph\nts  and  under  substantially  same  conditions. 

See  also  Industrial  Relations;  Industry. 

LADLES 

Stopper.  Proved  Design  for  Ladle  Stopper.  Foundry,  vol.  49,  no.  fi,  Mar.  15. 
1921.  pp.  219-222,  S  figs.  Means  provided  for  taking  care  of  expansion  of 
sleeve.     Taper  of  bottom  sleeve  for  acid  practice. 

LATHE  TOOLS 

Multiple  Inserted  Cutters.  Efficiency  Tests  with  Tools  with  Multiple  Inserted 
Cutters  (Leistungsversucho  mit  Stahlen  mit  mehrfacher  Schneider,  Hermann 
Brsoamlen.  Betrieb.  vol.  3,  no.  8.  Jan.  25,  1921,  pp.  213-215.  1  fig.  Described 
tests  show  that  by  use  of  profib  tools  (Jager  tools,  patented),  an  increase  in 
production  without  increase  of  means  of  production  can  be  obtained,  due 
to  the  combined  arrangement  of  the  tools  and  especially  to  reduction  of  the 
unproductive  working  period. 

LATHES 

Bench.  Tools  and  Methods  for  Manufacturing  Precision  Bench  loathes — I,  Fred 
R.  Daniels.  Machy.  (N.  Y.),  vol.  27,  no.  7.  Mar.  1921.  pp.  66S-672,  S  figs. 
Practice  of  S.  A.  Potter  Tool  &  Machine  Works.  New  York  City,  in  manu- 
facture of  bench  lathes. 


Cadillac.  The  Cadillac  Vertical  Lathe.  J. 
12.  Mar.  24,  1921.  pp.  489-491.  5  fi( 
intended  for  single-purpose  work. 


Hunter.     Am.  M^h.,  vol.  54,  no. 
Semi-automatic  compact  machine 


Lead-Screw  Variator.  Lathe  Lead  Screw  Variator  Device.  Iron  Age,  vol.  107, 
no.  9.  Mar.  3.  1921.  pp.  569,  2  figs.  Device  consists  of  bracket  unit  clamped 
to  ways  of  lathe,  lead  screw  mechanism  and  rods  connecting  variator  nut 
with  lathe  carriage.  Manufactiu-ed  by  Precision  &  Thread  Grinder  Mfg. 
Co..  Philadelphia. 

Stud  and  Bolt.  Automatic  Stud  and  Bolt  Machine.  Engineering,  vol.  Ill,  no. 
2879,  Mar.  4,  1921,  pp.  252,  5  figs.  Machine  designed  for  straight  forward 
stud  and  bolt  work.  Machine  is  provided  wdth  automatic  chuck  for  machin- 
ing bolts  1 H  in.  in  diameter;  range  of  studs  dealt  with  is  from  }4  in.  to  1 K  in., 
with  maximum  length  of  9  in. 

Turret.  Obtaining  Production  on  the  Vertical  Turret  Lathe.  Machy.  (N.  \'.), 
vol.  27.  no.  6.  Feb.  1921,  pp.  534-540.  IS  figs.  Application  of  Bullard  vertical 
turret  lathe  to  machine-shop  practice,  including  typical  examples  and  des- 
cription of  tooling  used. 

Turret  Lathe  Applications.  J.  H.  Moore.  Can.  Machy..  vol.  25,  no.  6, 
Feb.  24,  1921,  pp.  38-41,  16  figs.  Tooling  necessary  for  machining  axle  hous- 
ing, motor  frame,  and  piece  of  work  weighing  over  600  lbs. 


LOCOMOTIVES 

Electric.     See  Electric  Locomotives.  , 

European  DEsioNe.  Recent  Trend  in  Locomotive  Design  in  Europe.  Mech. 
Eng.,  vol.  43.  no.  3.  Mar.  1921,  pp.  189-192.  8  figs.  Three-cylinder  fast-freiçht 
locomotive  in  operation  in  English  railway,  and  German  intemal-comburttoD 
mine  locomotives. 

Feedwater.     See  Boiler  Feedu-ater,  Treatment. 

Freight.  Tests.  Design  and  Tests  of  Freight  Locomotives  on  the  Pennsylvania 
Railroad.  Lawford  H.  Fry.  Engineering,  vol.  111.  no.  2877.  Feb.  IS,  1921, 
pp.  190-191.  2  fig-?.     Graphs  showing  speed  and  drawbar  pull  of  various  types. 

(To  be  continued.) 

Fuel  Consumption.  Train  Schedules  and  Locomotive  Fuel  Conaimnption,  Edwin 
Winfield.  Can.  Ry.  &  Mar.  World,  no.  277,  Mar.  1921,  pp.  124-126,  4  figs. 
Graphs  indicating  variation  in  coal  consumed  with  power  exerted. 

Pclverized-Coal-Burninq.  Locomotive  Burning  Pulverized  Coal  (L'application 
du  charbon  pulvérisé  aux  locomotives).  Outillage,  vol.  5.  no.  4,  Jan.  27,  1921. 
pp.  9S-101.  5  figs.  Italian  locomotives  equipped  to  burn  pulverized  lignite, 
also  Swedish  locomotives  with  Euller  system  for  burning  pulverized  peat. 

Shop  Equipment.  Locomotive  Shop  Equipment  on  Wheels.  J.  V.  Hunter.  Am. 
Mach.,  vol.  54,  no.  10.  Mar.  10.  1921,  pp.  403-404.  6  figs.  lK)comotives 
transferred  to  repair  pits  by  travelling  crane.  Time  saved  by  taking  portable 
workbenches   and   machine   tools   to   work. 

LUBRICATING  OILS 

Centrifugal  Cleaner.  Centrifugal  Oil  CHeaner.  Oil  N'ews.  vol.  9,  no.  4.  Feb. 
20.  1921,  pp.  21-22,  2  figs.  Apparatus  under  development  at  McCook  Field. 
Oil  is  led  from  oil  tanks  to  inside  of  bowl  which  is  rotating  at  2550  r.p.n:i. 
when  engine  is  turning  up  1700  r.p.m. 

Dilution.  Dilution  of  Crankcase  Oil,  Wm.  F-  Parish.  Jl.  Soc.  Automotive  Engrs., 
vol.  8,  no.  3,  Mar.  1921,  pp.  231-237  and  254.  3  figs.  Results  of  tests  made 
on  aeroplane  engines  to  determine  effect  of  dilution  of  crankcase  oil.  Com- 
parative characteristics  of  used  and  reclaimed  oil.  Paper  read  before  Am. 
Petroleum  Inst. 

Selection.  Friction  and  Fuel,  Wm.  N.  Berkeley.  Power,  vol.  53,  no.  10,  Mar. 
8,  1921.  pp.  390-392.  Comparison  of  constants  of  asphalt-base  and  paraffin- 
base  lubricating  oils.  Table  indicating  best  uses  for  different  classes  of 
lubricating  oils. 


M 


MACHINE  TOOLS 

Heavy.  Some  Examples  of  Heavy  Modern  Machine  Tools,  K.  Ehmcke.  Eng. 
Progress,  vol.  2,  no.  2.  Feb.  1921.  pp.  33-38.  15  figs.  Giant  portal-type  milling 
machine  with  two  vertical  spindles  and  four  horizontal  boring  and  milling 
machines;  giant  milling  machine  with  three  double  spindles  and  seven  electro- 
motors; lathe  with  8.5  ft.  height  of  centers;  vertical  lathe  for  turning  diameter 
of  39.4  ft. 

Spacing  Tables.  Improved  Design  of  Spacing  Table.  Iron  Age,  vol.  107,  no.  11, 
Mar.  17,  1921,  p.  707,  3  figs.  Serai-automatic  machine  manufactured  by 
Cleveland  Punch  &  Shear  Works  Co. 
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MACHINERY 

Mancfactdbe.  Building  Heavy  Machinery.  Eng.  Production,  vol.  2.  no.  23. 
Mar.  10,  1921.  pp.  321-325,  6  figs.  Works  and  methods  of  Hick,  Hargreaves. 
England,  manufacturers  of  locomotives,  marine  engines,  Lancashire  and 
other  type  boilers,  stationary  engines  of  all  classes,  water  turbines  and  miU- 
gearing. 

MALLEABLE  IRON 

Experiments.  Experiments  in  Malleable  Iron,  F.  H.  Hurren.  Foundry  Trade 
Jl.,  vol.  23,  no.  234,  Feb.  10,  1921.  pp.  12.5-128  and  (discussion)  pp.  136-13S, 
G  figs.     Analyses  of  samples  and  photomicrographs. 

FODNDRIES.  Equips  for  Malleable  Jobbing  Work,  H.  E.  Diller.  Foundry,  vol.  49, 
no.  5,  Mar.  1,  1921,  pp.  171-175,  and  185.  8  figs.  Foundry  at  Temple,  Pa., 
where  2?^  lbs.  of  castings  are  annealed  with  1  lb.  of  coal. 

Sthenoth  of.  American  Malleable  Cast  Iron— V,  H.  A.  Schwartz.  Iron  Trade 
Rev.,  vol.  68.  no.  9.  Mar.  3.  1921.  pp.  628-631  and  633.  Stress-strain  diagrams 
of  malleable  cast  iron  in  compression  and  in  shear. 

METALS 

Thermal  Capacities.  Heating  Furnaces  and  Annealing  Furnaces.  W.  Trinks. 
Forging  &  Heat  Treating,  vol.  7,  no.  2,  Feb.  1921,  pp.  109-111,  4  figs.  Graph 
showing  heat  content  of  pure  metals  at  various  temperatures,  constructed 
from  figures  obtained  in  experiments  conducted  by  the  Society  of  German 
Engineers. 

METRIC  SYSTEM 

Abgtjments  Ag.unst  Adoption  in  United  Kingdom.  Scientific  England  and  the 
Metric  System.  Indus.  Management,  vol.  61,  no.  5,  Mar.  1.  1921.  p.  154. 
Abstract  of  reports  submitted  by  Metric  Committee  appointed  by  conjoint 
board  of  Scientific  Societies  of  United  Kingdom.  It  is  recommended  that 
British  system  of  units  of  weights  and  measures  be  retained  in  general  use 
in  United  Kingdom. 

Arguments  Against  Adoption  in  U.  S.  The  Metric  Equivalent  Scheme.  Frederick 
A.  Halsey.  Machy.  (N.  Y.),  vol.  27.  no.  7.  Mar.  1921.  pp.  665-667,  1  fig. 
Arguments  against  contention  of  T.  H.  Miller  in  Machinery  J920  that  it  is 
feasible  to  adopt  metric  measurements  for  machines  already  being  manu- 
factured in  English  units. 

MILLING  MACHINES 

FncTDRES.  Milling  Machine  Methods.  Eng.  Production,  vol.  2,  no.  23,  Mar.  10, 
1921,  pp.  330-331,  11  figs.     Typical  fixtures  designed  for  production  milling. 

MINING 

Standardization  of  Materials.  The  Standardization  of  Mining  and  Milling 
Materials.  E.  A.  Wraight.  Min.  &  Sci.  Press,  vol.  122.  no.  11.  Mar.  12.  1921. 
pp.  361-366.  Data  in  regard  to  standardization  of  drill  steels,  stamp-battery 
parts,  rolls,  balls  for  mills,  and  tube-mill  liners. 


N 


MOLYBDENUM  STEEL 

Tests.  A  Discussion  of  Molybdenum  Steels,  Charles  McKnight. 
Soc.  for  Steel  Treating,  vol.  1,  no.  6,  Mar.  1921.  pp.  2S8-296. 
of  molybdenum  steels. 


Trans.    Am. 
Tensile  tests 


Uses.  Molybdenum  Steels,  John  A.  Matthews.  Chem.  &  Metallurgical  Eng., 
vol.  24,  no.  9,  Mar.  2.  1921,  pp.  395-396.  Also  Min.  &  Metallurg>'.  no.  170. 
Feb.  1921.  pp.  39-40.  Development  of  molybdenum  steel  in  America.  Early 
experiments  with  this  elempnt  in  complex  alloys  for  tools.  Recent  successful 
utilization  in  mechanical  and  structural  steels  of  high  strength  and  great 
adaptability. 

MORTARS 

Cement.  Shrinkage.  Shrinkage  of  Portland  Cement  Mortars  and  Its  Importance 
in  Stucco  Construction,  J.  C.  Pearson.  Eng.  &  Contracting,  vol.  5.5,  no.  8.  Feb- 
23,  1921,  pp.  187-190,  6  figs.  Results  of  measurements  on  about  200  mortar 
slabs.  Investigation  conducted  at  U.  S.  Bur.  of  Standards.  Paper  read 
before  Am.  Concrete  Inst. 

MOTOR  TRUCKS 

Fabm  Service.  Corn-Belt  Farmers'  Experience  with  Motor  Trucks.  H.  R.  Tolley 
and  L.  M.  Church.  U.  S.  Dept.  Agriculture,  bul.  no.  931.  Feb.  25.  1921. 
34  pp.,  3  figs.     Study  of  831  reports  from  farmers  who  own  motor  trucks. 

MOTORSHIPS 

Stbamships  T8.  Advantages  of  Motorships  Compared  with  Steamships.  Motor- 
ship,  vol.  6,  no.  3,  March  1921.  pp.  210-211.  1  fig.  Saving  in  space,  which 
amounts  to  30  per  cent  for  machinery  alone  in  favour  of  Diesel  plant;  saving 
of  fuel,  figures  for  motorship  being  about  0.33  lb.  per  i.hp.  per  hr.,  and  for 
geared  turbines  steamship  seldom  below  0.990  lb.  per  i.hp.  per  hr.;  no  standby 
losses  in  motorships;  and  less  cost  for  cleaning  and  repairs  in  motorships. 


NAVIGATION 

Leadeh  Cables.  Piloting  Vessels  by  Electrically  Energized  Cables,  A.  Crossley. 
.11.  Am.  Soc.  Naval  Engrs..  vol.  33.  no.  1,  Feb.  1921.  pp.  33-59,  14  figs.  Evolu- 
tion of  system  of  piloting  vessels  by  means  of  signals  sent  out  from  submerged 
electric  cables.  Audio  system  in  its  present  state  is  considered  a  success 
from  navigational  standpoint. 

The  "Leader"  Cable  at  Portsmouth.  J.  J.  Bennett.  Engineering,  vol.  Ill, 
no.  2877.  Feb.  18.  1921,  pp.  187-190.  12  figs.  Installations  at  New  York. 
Portsmouth  and  Brest  of  submerged  cable  which  by  means  of  surrounding 
electromagnetic  field  operates  on  board  ship  indicating  direction  to  be  followed 
to  enter  port. 

NICIvEL   STEEL 

Tests.  Static  and  Dynamic  Tension  Tests  on  Nickel  Steel.  J.  J.  Thomas  and  J.  H. 
Nead.  Min.  &  Metallurgy,  no.  170,  Feb.  1921,  p.  34.  Relation  between  static 
and  dynamic  tension  tests  as  measured  by  work  required  to  break  test  specimens 
slowly  in  tensile  testing  machine,  and  rapidly,  by  means  of  falling  weight. 
(Abstract.) 


O 


OIL 

Distillation.  A  New  Oil  Distilling  Procès.'?.  Petroleum  Times,  vol.  5,  no.  110, 
Feb.  12,  1921,  p.  185.  Process  of  mineral-oil  distillation  under  high  vacutim 
by  means  of  which  mineral-oils  or  heavy  mineral-oil  residues  are  distilled  non- 
destnictively  to  solid  coke.  Process  was  developed  by  Leo  Steinschneider, 
Bruenn-Koenigsfelder  Maschinenfabrick,  Czecho-Slovakia. 


See  also  Petroleum. 


OIL  ENGINES 


Cold-Stahting.  Cold  Starting  Oil  Engine.  Gas  Engine,  vol.  23.  no.  3,  Mar.  1921, 
pp.  73-74,  2  figs.  Fuel  consumption  curves  of  250  b.hp.  twin-cylinder  Riiston 
bigh-compression  oil  engine. 

HoT-BtJLB.  A  Six-Cylinder  Hot  Bulb  Engine.  Engr..  vol.  131,  no.  3400,  Feb.  25, 
1921,  pp.  212-214,  4  figs.  Marine  engine  of  450  b.hp.  constructed  by  Vickers- 
Peters,  Ipswich,  England. 

Industrial  Uses.  Heating  by  Fuel  Oil  for  Manufacturing  Processes,  C.  C.  Her- 
mann. Indus.  Management,  vol.  61,  no.  5.  Mar.  1.  1921.  pp.  199-202. 
Advantages  and  limitation  of  oil  fuel  for  industrial  uses,  particularly  in  use 
in  forge-shop  and  heat-treating  furnaces.  Methods  of  purchasing,  testing 
and  storing  fuel.  Example  illustrating  how  air  capacity  is  determined  for 
given  service. 

Measurement.  Measurement  of  Fuel  Oil,  .1.  D.  Oilman.  Mar.  Eng.,  vol.  26, 
no.  3,  Mar.  1921,  pp.  234-237.  Tables  for  reducing  measurement  to  standard 
conditions. 

Specifications.  The  Saybolt  Furol  Viscosimeter,  E.  W.  Dean.  Reports  of  Investi- 
gations, Bur.  of  Mines.  Dept.  of  Interior,  Feb.  1921,  serial  no.  2215.  4  pp. 
Apparatus  employed  by  Bureau  of  Mines  in  determining  quality  of  oil  fuel 
as  required  by  specifications  issued  by  U.  S.  Na^'j'.  Superiority  of  defining 
oil  fuel  in  terms  of  viscosity  rather  than  gravity  is  concluded  from  results  of 
inspection  work  undertaken  for  U.  S.  Shipping  Board. 

Uses.  Fuel  Oil  Burning  in  Varioxis  Parts  of  the  World.  Andrew  F.  Baillie.  Jl.  Royal 
Soc.  of  Arts,  vol.  69.  no.  3563,  Mar.  4.  1921.  pp.  232-243  and  (discussion) 
pp.  243-246.  Survey  of  uses,  and  records  of  comparative  tests  with  coal  and 
oil  in  similar  boilers. 

OIL   SHALES 

Analysis.  The  Laboratorj'  Testing  of  Oil  Shale  for  Oil  and  Ammonia  Yield.  E. 
Lawson  Lomax  and  F.  G.  P.  Remfry.  Jl.  Instn.  Petroleum  Technologists, 
vol.  7,  no.  25.  Jan.  1921,  pp.  34-45  and  (discussion)  pp.  45-47,  Ifig.  Outline 
of  procedure. 

Pennsylvania.     See  Coal  Deposits,  Pennsylvania. 

Pyrolitic  Distillation.  Plant  Design  for  Hot-Gas  Pvrolvtic  Distillation  of  Shale» 
Louis  Simpson.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  8.  Feb.  23.  1921. 
pp.  341-345,  2  figs.  Description  and  plan  of  2000-ton-per-day  shale-oil  plant 
operating  on  indirect  heating  process  employing  hot  gases  for  conveying 
reacting  heat  and  resultant  oil  vapors  from  pjTolysis  of  shale. 

Spent  Shale,  Uses  op.  Possible  Uses  for  the  Spent  Shale  from  Oil  Shale  Operations, 
Kirby  Thomas.  Chem.  &  Metallurgy  Eng.,  vol.  24,  no.  9,  Mar.  2,  1921, 
pp.  389-390.  Uses  as  fuel,  as  non-conductor  material  for  electrical  applications 
and  as  material  for  making  brick. 

Utiuzation.     Some    Items    of    Investment,    Expense,    and    Profit   in    Commerc 

Shale-Oil  Production,  L.  H.  Sharp  and  A.  T.  Strunk.  Reports  of  Investiga- 
tions, Bur.  of  Mines.  Dept.  of  Interior,  Feb.  1921.  serial  no.  2214.  3  pp.  Equip- 
ment necessary  for  large-scale  commercial  utilization  of  oil  shales. 
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PATENT   LAWH 

AnuiNlHTllATiov  Pntotil  I^wiiniKl  Thfir  Ailinlnbitrittton,  C  A.  P.  Tunnr.  Conernto. 
vi)l  Is,  no  :i,  Mitr  n)'JI.  pp.  I/V1.*-1.VI  Crgcs  crMtion  of  tMihnicitl  court  of 
npprnU  lu  prolivtlitii  for  piihlir. 


PROFIT  HHARINO 

huaxt.  AlrzcT      Profit  Hharinii  in  liujuatry  ri>i  pu-tiripation  i/uvrl^«  uil  I 

do  In  production).  Paul  liaiotu  (JAnie  iHvll,  vol.  7N,  no  4.  Jan  22.  1B3I,  pp. 
M-m  ArnunifinU  acainal  ln(al  oompulaion  of  lnana<nn»nl  to  aatabllah  mK- 
■narine  lynlAni.     (Conrludcyl  ) 

NonWAT.  A  Norwrsian  Plan  for  ProHt  RluirinK  Monthly  I^mur  llrv  .  vol  12  no  2 
Feb  1021.  pp.  117-111/  Plan  workr«l  out  by  Oounril  of  Nat.  Workin^maa'i 
Aaan..  Norway. 


PKAT 

:  ON  HwRDiNii  Uaii-wat».  Pi^at  I'rovoii  Satiafartory  Furl  on  Swodiitli  Railways. 
ConiuDTcr  HrportJi.  no.  40.  Frb.  2.%,  11)21,  p.  1100  Pent  ia  drii^l  in  open  air 
and  ■oflt'ftt  luiniui  urr  oonvf>rtt*(l  into  powdrr  or  brit|uctn.  Tenta  bnvo  piiMunl 
ciporinirntnl  ntnui'  luiil  Uitilwiiy  Hoard  of  .Swinlrn  hiut  constructed  plant  with 
capacity  of  30,0U()  tun»  per  nnnuiit. 


Plakb  por 


ran.  Kncourotrinc  Industrial  Co-op/-ration.  A.  H  Dittmrr  Machy  r.VY) 
vol.  27,  no.  n,  F«b  1921,  pp.  ,',10-.WI,  2  fie».  Credit  point  sysUm  op«ral«i 
at  plant  of  IJittmcr  Ci«ar  i  Mf».  Corp  .  Lockport.  .M.yT 


PROPELLERS.  SHIP 


PETROLEUM 

Would  Propuction.  World's  Production  of  Petroleum.  Eng.  St  Min,  Jl.,  vol.  lit, 
no.  10,  Mar.  .'>,  1021,  pp.  43a.  Production  in  1020  was  088,474,251  barrels 
axainsl  5.Vt  ,Sa''>,.M8  bnrrcU  in  1010.  In  1020  the  United  8tat«s  supplied 
443,402.000  barrels. 


OSB 


S—  also  Oil. 


PHOTO-ELASTICITY 


IN  Machine  Dgsion.  Photo-El.-uticity  for  Eneineers — The  Use  of  Photo- 
Elastic  Methods  in  the  Design  of  the  ElemenUi  of  Machines  and  Structures, 
E,  O.  Coker.  Gen.  Elee.  Rev.,  vol.  24.  no.  3.  Mnr.  1921.  pp.  222-227,  5  figs. 
Produre  suggested  and  illustrated  by  application  to  design  of  eye  bars. 


'ry. 

.rjg 


Ebmion.     The  Erosion  of  Bronse  Propellers.  O.  Silvorrn'l       "    -'   -   '■' 

vol.  40,  no.  4,  Feb.  2S.  1021.  pp.  .ÎST-l,')T.  8  figs.      \ 

Reo.,  vol.  17,  no.  7,  Feb.  17,  1921,  p.  183.     Investi, 

ration.     It  is  concluded  that  true  cause  of  détériorai..,,,  „  m,.criaNic!ii.  <j<vrrnii». 

ing  factors  bcinit  frictional  rub  of  water  and  impinging  on  prt^peller  bUdoi  o( 

water  broken  with  evacuated  spaces  which  subseriuenUy  coUane  OQ  proDeUer 

)>iaHa>      Formation  of  erosion-resisting  alloy.  •"—— 


blades. 


MaNvrACTCRE.  The  Manufacture  of  High-Class  Marine  PropcUers.  Eng  Produo- 
tion,  vol  2,  no,  20,  Feb.  17.  1921  pp.  227-230,  15  figs.  Procedure  at  Charlton 
Works  of  J.  B.  Stone  4  Co.,  England.     Paper  readbefore  Inst,  of  Mar.  Engr». 


PULLEYS 


PILES 

Sheet.  Sheet  Piles.  Frank  W.  .Skinner.  Cornell  Civil  Engr..  vol.  29.  no.  5.  Feb. 
1921.  pp.  S7-92  and  103-104.  9  figs.  Advantages  and  disadvantages  of  various 
kinds  of  sheet  piles  and  methods  of  driving  each  type. 

Wooden.  Concreting  of.  New  Method  of  Concreting  Wooden  Piles.  Concrete, 
vpl.  18.  no.  3,  Mar.  1921.  pp.  149.  3  figs."  Special  forms  are  placed  around 
pile  and  then  rich  concrete  grout  is  poured  as  each  unit  of  form  is  set  in  place. 

PISTONS 

Inspection.  Inspecting  Pistons  and  connecting  Rods.  Fred  H.  Colvin.  Am.  Mach., 
vol.  5-1.  no.  10.  Mar.  10.  1921,  pp.  407-410.  14  figs.  Importance  of  inspection 
methods  to  quality  of  product.  Methods  in  use  on  Essex  and  Studebaker 
pistons  and  connecting  rods. 

Manufacture.  Manufacture  of  the  .lahns  .Semi-Finished  Pistons.  Metal  Trades. 
vol.  12.  no.  3.  Mar.  1921,  pp.  95-97,  10  figs.     Practice  at  Los  .A-Dgeles  plant. 


Standard. 
Jan. 


Standard  Belt  Pulley.  Chris  Nyberg.     Agricultural  Eng,.  vol.  2,  no 
1921,  p.  21,  1  fig.     Chart  for  solution  of  pulley-spoke  dimensions. 


Standardization  of  Diameters.  Standardisation  of  Pulley  Diameters  fNofmung 
der  Riemenscheibcndurchmesser).  Ludwig  Giick.  Werkstattstechnik  vol  15 
no.  4.  Feb.  IS.  1921.  pp.  87-90.  Stondardisation  of  diameters  based  on  stand-^ 
ardued  speeds  which  are  presented  in  tabular  form. 


Uses. 


PULVERIZED  COAL 

A  Series  of  Discourses  on  Use  of  Powdered  Anthracite  and  Recovery  and 
Use  of  River  Coal  George  H .  Ashley.  C.  W.  Webbert,  Jonathan  P,  Edwards, 
a  R^Delamater.  W  S.  Guigley.  Richard  H.  VaU.  J.  R.  Wyllie.  J.  H.  Kennedy, 
W.  W  Pettibone  and  H.  D,  Savage.  Jl.  Engrs.  C\ub  of  Phila..  voL  38.  no  194 
teb.  1921.  pp.  39-63.  S  figs.  Statements  by  geological  and  mining  authorities 
and  engineers  on  best  methods  of  pulveriiing  anthracite  coal,  together  with 
results  of  boiler  fires  made  at  pulverized  fuel  plant  at  Lykens.  Pa 


PLANING 

Production  Ststems.  Production  Planning  in  Machine  Tool  Plants,  Edward 
K.  Hammond.  Machy.  (N.  Y.).  vol.  27.  nos.  6  and  7.  Feb.  and  Mar.  1921. 
pp.  552-559.  S  figs.,  and  659-664.  8  figs.  Methods  used  in  shops  of  representative 
engine-lathe  and  planer  builders. 


PUMPS 

HcuPHRET.  The  Humphrey  Pump  Engr..  vol.  131.  no.  340.  Mar.  4  1921  pp  23r 
and  23S.  4  figs  InstaUation  of  Humphrey  pumps  for  Metropolitan  WatCT 
Board  at  Chingford.     Record  of  efficiency  tests. 


PNEUMATIC  TOOLS 

Manufacture.  The  Manufacture  of  Pneumatic  Tools.  Machy.  (London),  vol.  17. 
no.  4,'Î9.  Feb.  24.  1921.  pp.  636-645.  22  figs.  Review  of  methods  employed 
by  Consolidated  Pneumatic  Tool  Co..  Scotland. 


Lubkicatoh  for.     A  New  Pump  Lubricator.     Engr..  vol.  131.  no.  3398.  Feb    11 
1921.  p.  161.  2  figs.     Prevention  of  airlock  in  oil  passages  when  starting  un  ii 
>     feature.  — s  i.j>  ■= 


PUMPS,   CENTRIFUGAL 


PORTS 

New  York.  Plans  for  Organizing  the  Port  of  New  Y'ork.  Mech.  Eng.,  vol,  43, 
no.  3,  Mar.  1921.  pp.  211  and  220.  1  fig.  Automatic  electric  subway  to 
eliminate  surface  congestion  and  reduce  handling  cost.  Report  presented 
to  governors  of  New  Y'ork  and  New  Jersey  by  New  York-New  Jersey  Port  and 
Harbour  Commission. 

POWER 


Gasoune-Engine  Drive.  Gasoline-Engine  Drive  for  Centrifugal  Pumps  T  M 
Heermans.  Power,  vol.  53.  no.  10.  Mar.  S.  1921.  pp.  376-377.  5  figs.'  Types 
of  engines  used.  Curves  show  that  engine  horsepower  should  be  25  per  cent 
greater  than  water  horsepower  required. 


PYTîOMETERS 


Industrial  Supply.  Industry's  Supply  of  Energj*.  George  Otis  Smith.  Mech. 
Eng..  vol.  43.  no.  3.  Mar.  1921.  pp.  165-166  and  ISS.  Survey  of  available 
supplies  of  coal.  oil.  and  water,  together  with  discussion  of  engineer's  part  in 
economic  and  efficient  utilization  of  energy  units. 


Platls-um-Resibtance.  Notes  Regarding  the  Construction  of  Platinum  Resistance 
Thermometers  and  Immersion  Heating  Coils  of  Low  Lag  T  S  Sligh  Jl 
Am.  Chem.  Soc..  vol.  43.  no.  3.  Mar.  1921.  pp.  470-475.  2  figs.  Studies  at  Bur' 
of  Standards  with  a  view  to  increasing  accuracy  and  simplify  construction  of 
platinum-resistance   thermometers. 


POWER   TRANSMISSION 

Htdbauuc.  Hydraulic  Transmission  of  Power  (La  transmission  hydraulique), 
A.  Raudot.  Re^-ue  générale  de  l'Electricité,  vol.  9.  nos.  6.  S  and  9,  Feb.  5, 
19  and  26.  1921.  pp.  177-181.  IS  figs..  239-243.  4  figs.,  and  279-2S4.  5  figs. 
System  invohTng  generator  pump  on  rotan,'  tj-pe  with  fixed  cylinders  arranged 
in  star  shape.  Suggested  design  of  12-cyl.  generating  pump.  Comparative 
study  of  characteristics  of  hydraulic  and  electric  motion.  Application  of 
hydraulic  transmission  to  railway  traction. 


QUAY   WALLS 

Anchored.  Experimental  Study  of  the  Stability  of  Anchored  Qasns  (Etude  expéri- 
mentale de  la  stabilité  des  quais  avec  ancrages).  M.  Ravier.  Mémoires  et 
compte  rendu  des  travaux  de  la  Société  des  ingénieurs  cirtles  de  France  vol  73 
nos.  7.  8  and  9.  July-Sept.  1920.  pp.  471-481,  11  figs.  Economical  advantages 
of  anchoring  quay  walls. 
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RADIOMETALLOGRAPHY 

Examining  Material.  X-Ray  Examination  of  Materials,  J.  R.  Clarke.  Beama, 
vol.  8,  no.  2,  Feb.  1B21,  pp.  125-132.  Experience  obtained  in  research  depart- 
ment of  Metropolitan-Vickers  Electrical  Co.,  England. 

RAILS 


RESEARCH 

INDUSTRIAL.  Industrial  Research.  Iron  Age,  vol,  107,  no.  10,  Mar.  10,  1921,  p.  638. 
Program  being  carried  out  by  Engineering  Foundation.  Industrial  research 
on  nation-wide  scale,  in  which  eneineoring  organizations,  universities,  factories, 
individuals  and  private  laboratories  and  other  organizations  are  co-operating 
is  under  way.     From  annual  report  of  Engineering  Foundation. 

The  origin  and  Development  of  the  Research  Associations  Eetabliahed 
by  the  Department  for  Scientific  and  Industrial  Research,  A.  Abbott.  Jl. 
Royal  Soc.  of  Arts,  vol.  09,  no.  3.561,  Feb.  IS,  1921,  pp.  181-205.  Department 
has  so  far  approved  and  licensed  23  industrial  associations. 


Manufacture.  Steel  Rails,  C.  W.  Gennet,  Jr.  Jl.  Western  Soc.  Engrs.,  vol.  26, 
no.  3,  Mar.  1921,  pp.  77-85.  Comparative  study  of  various  processes  for 
manufacturing  steel  rails. 

Sink-Head  Ingots.  Steel  Rails  from  Sink-Head  and  Ordinary  Rail  Ingots,  Geo.  K. 
Burgess.  Dept.  of  Commerce,  Technologic  Papers  of  Bur.  of  Standards,  no.  178. 
Dec.  15,  1920,  61  pp.,  23  figs.  Results  obtained  in  experiments  indicated 
decided  superiority  of  sink-head  ingots  over  ordinary  ingots  as  made  of  three 
grade  of  steel. 

RAILWAY   ELECTRIFICATION 

Chicago.  The  Illinois  Central  Electrification  Project,  Elec.  Traction,  vol,  17.  no.  1, 
Jan.  1921,  pp.  1-5.  4  figs.  Ordinance  regarding  electrification  of  Chicago 
Terminals  of  Illinois  Central  Railroad  was  passed  by  Chicago  city  council 
July  21,  1919.  and  accepted  by  Illinois  Central  Railroad  Co.,  Feb.  20,  1920. 
Details  of  project. 

Europe.  Electrification  in  Central  Europe,  E.  C.  Zehme.  Elec.  Ry.  Jl.,  vol.  57, 
no.  10.  Mar.  5,  1921.  pp.  438-440.  Résumé  of  condition.s  in  Germany,  Sweden, 
Norway,  Holland  and  Italy.  ,„    , , 

Status  of  Foreign  Electrification,  E.  C.  Zehme.  Elec.  World,  vol.  77, 
no.  10,  Mar.  5, 1921,  pp.  527-529.  Developments  in  Germany,  Austria.  Sweden, 
Norway,  Holland,  Switzerland  and  Italy. 

Sweden.  The  Electrification  of  the  Swedish  State  Railways  (L'électrification  des 
chemins  de  fer  de  l'état  suédoisl,  M.  Marchand.  Industrie  Electrique,  vol.  30, 
no.  G88.  Feb.  25,  1921,  pp.  68-72.  Technical  comparison  of  direct-current 
system  with  single-phase  alternating-current  system.     Conditions  in  Sweden. 


RETAINING   WALLS 

Concrete.  Curved  Retaining  Wall  of  the  Cantilever  Type,  Charles  E.  Parry. 
Concrete,  vol.  18,  no.  3,  Mar.  1921,  pp.  128-128,  8  figs.  Reinforced-concrete 
structure. 

ROAD   CONSTRUCTION 

Conference  on  Highway  Engineering.  Education  for  Highway  Engineering  and 
Highway  Transport,  F.  L.  Bishop  and  Walton  C.  John.  Dept.  of  Interior, 
Bur.  of  Education,  bul.  no.  42,  1920,  134  pp.  Report  of  conference  on  highway 
engineering  and  highway  transport  education,  held  in  Washington,  May  14 
and  15,  1920,  under  direction  of  Commissioner  of  Education,  with  reports  of 
preliminary  meetings. 

Cost  Stptem.  The  Analysis  and  Preparation  of  Estimates  for  Road  Construction, 
H.  J.  Kuelling.  Public  Roads,  vol.  3.  no.  33,  Jan.  1921,  pp.  32-36.  Coat 
system  forms  used  by  Wisconsin  State  Highway  Commission. 

Illinois  Experimental  Highwat.  The  Illinois  Experimental  Highway,  Chaa. 
C.  Brown.  Public  Works,  vol.  50,  no.  8,  Feb.  19,  1921,  pp.  166-168,  2  figs. 
Road,  which  is  two  miles  long,  is  divided  into  G4  different  sections,  each  of  which 
dJËFers  in  some  respect  from  all  the  others.  Concrete,  brick  and  bituminous 
concrete  welding  surfaces  are  included  in  nearly  equal  lengths. 

Rural.  The  Relative  Service  Value  of  Different  Types  of  Rural  Pavements,  A.  R. 
Hirst.  Public  Roads,  vol.  3,  no.  33,  Jan.  1921,  pp.  24-32.  Suggestions  in  regard 
to  selection  of  certain  type  under  given  set  of  conditions. 


RAILWAY  OPERATION 

economics.  Report  of  Committee  XXI — On  Economics  of  Railway  Operation. 
Bul.  Am.  Ry.  Eng.  Assn..  vol.  22,  no.  234,  Feb.  1921,  pp.  723-791.  13  figs. 
Methods  for  increasing  efficiency  of  employees  by  furnishing  them  with  reports 
and  comparisons  planned  to  inform  and  interest  all  concerned.  Methods  for 
increasing  traffic  capacity  of  railway,  including  analyses  of  costs  and  study  of 
effect  of  speed  of  trains  upon  cost  of  operation. 


RAILWAY   REPAIR  SHOPS 


Traffic  Census.     The  Traffic  Census.     Eng.  &  Contracting,  vol.  55,  no.  9,  Mar.  2, 
1921,  pp.  202-204.     Suggested  tally  sheet  for  traffic  census. 


ROADS,  CONCRETE 

Bituminous  Foundations.  Bituminous  Foundations  for  Pavements,  Hugh  W. 
Skidmore.  Mun.  &  County  Eng.,  vol.  60,  no.  2,  Feb.  1921,  pp.  55-60,  3  figs. 
Advantages  of  Bituminous  foundation  for  concrete  roads.  Records  of  service 
of  roads  thtis  constructed. 


Desion.  a  New  Type  of  Erecting  Aisle  Saves  Shop  Headroom.  Ry.  Age,  vol.  70, 
no.  9,  Mar.  4,  1921,  pp.  521-522,  3  figs.  "Gap  crane"  erecting  shop  by  which 
from  15  to  18  ft.  of  vertical  height  of  shop  building  is  saved. 


RAILWAY   TIES 


Construction.  Present  Methods  of  Concrete  Road  Construction.  Am.  City, 
vol.  24,  no.  3,  Mar.  1921,  pp.  233-237,  5  figs.  Equipment  used  in  construction 
of  concrete  roads. 

Progress  in  the  Use  of  Concrete  for  Highway  Work.  Contract  Rec, 
vol.  35,  no.  8,  Feb.  23,  1921,  pp.  181-183,  2  figs.  More  extended  use  of 
mechanical  equipment.     Developments  in  grading  aggregates. 


Life.  Tie  Renewals  in  Relation  to  Average  Life.  Technical  Note  no.  130,  Forest 
Products  Laboratory,  U.S.  Forest  Service,  2  pp.,  1  fig.  Comparisons  of 
43  groups  included  42,000  ties  of  many  species,  some  untreated  and  some 
treated. 


The  Construction  of  the  Toronto-Hamilton  Highway,  H.  S.  VanScoyoc. 
Jl.  the  Eng.  Inst,  of  Canada,  vol.  4.  no.  3,  Mar.  1921,  pp.  159-176,  14  figs. 
Account  of  construction  of  pre-cast  slab  concrete  road,  with  data  on  costs. 


Pneumatic  Tamping.  Determining  the  Cost  of  Pneumatic  Tie  Tamping.  Ry. 
Maintenance  Engr.,  vol.  17,  no.  3,  Mar.  1921,  pp.  105-106.  Records  of  tests 
conducted  by  Delaware,  Lackawanna  &  Western  Railroad. 

Standards.  Standard  Specifications  for  Ties.  Ry.  Rev.,  vol.  68,  no.  9,  Feb.  26, 
1921,  pp.  327-328.  Specifications  adopted  by  Nat.  Assn.  of  Railroad  Tie 
Producers,  Jan.  18,  1921. 


ROLLING    MILLS 

Universal-Plate.  New  Universal-Plate  Mill,  J.  H.  Moore.  Can.  Machy.,  vol.  25, 
no.  9,  Mar.  3,  1921,  pp.  65-69,  7  figs.  Installation  of  Dominion  Foundries 
&  Steel,  Ltd.,  at  Hamilton,  Ont.  Mill  will  roll  universal-plate  from  7  in.  to 
41  in.,  shear  plate  to  64  in.,  and  will  also  roll  slabs  and  billets. 


RAILWAY   TRACK 


ROOFS 


■Construction.  Another  Chart  for  Estimating  Track  Materials,  C.  E.  Pfifer.  Ry. 
Maintenance  Engr.,  vol.  17,  no.  3,  Mar.  1921.  pp.  102-103,  1  fig.  Standard 
track  construction  practices  of  Union  Pacific  Railroad. 

Committee  V — on  Track.  Bul.  Am.  Ry.  Eng.  Assn.,  vol.  22,  no.  234, 
Feb.  1921,  pp.  649-693,  20  figs.  Typical  plans  of  turnouts,  crossovers,  slip 
switches,  double  crossovers,  and  raibroad  crossings.  Specifications  for  track 
tools. 


Sawtooth.  A  New  Type  of  Saw-Tooth  Construction.  Manufacturers  Rec..  79, 
no.  10,  Mar.  10,  1921,  pp.  95-96,  3  figs.  Super-span  construction  devised  by 
Ballinger  Co.,  Phila. 


Roadway.  Report  Committee  I — Roadway.  Bul.  Am.  Ry.  Eng.  Assn.,  vol.  22, 
no.  234,  Feb.  1921,  pp.  695-722,  8  figs.  Methods  of  determining  extent, 
character  and  effect  of  subsidence  under  embankments.  Specifications  for 
corrugated  metal  culverts  in  railway  work. 

■StJBSlDENCE  of  Earth  Fills.  Methods  of  Investigating  Subsidence  Under  Railway 
Fills.  Eng.  News-Rec,  vol.  86,  no.  10,  Mar.  10,  1921,  pp.  437-438,  2  figs. 
Particulars  as  to  apparatus,  methods  and  costs  compiled  from  reports  submitted 
by  individual  railways  to  Railroad  Presidents'  Conference  Committee  on 
federal  valuation. 


SAFETY 


Bureau  of  Mines  Schedules.  Permissible  Schedules  Issued  by  the  Bureau  of 
Mines,  L.  C.  Ilsley.  Reports  of  Investigations,  Bur.  of  Mines,  Dept.  of 
Interior,  Feb.  1921,  serial  no.  2211,  3  pp.  List  of  active  schedules  available 
to  manufacturers.  Schedules  establish  minimum  standards^  for  safety,  and 
details  of  test  methods  in  manufacture  of  explosives,  electric  motors,  safety 
lamps,  mine-rescue,  apparatus,  stOrage-battery  locomotives,  etc. 


JOURNAL    OF    THE     ENGINEERING     INSTITUTE    OF     CANADA 


75 


BANDINQ    MACIIINKfl 

EoONOMlcAl.  Si'KKiia.  Pptrrniiiir  Kronuiniral  Hnlttlitig  R|MJ««la,  Jaini-s  K.  Adttiita 
AliriuivnliiilviKlry.  vol.  3,  no  '.',  Fob.  lU'JI,  pp.  ftJ-M,  3  Usi.  CurvncuiulnintMl 
from  rcnulu  of  «niuliiig  tmiji. 


BHIPH 

Caeoo  To  CJompuUi  Cu^n  HoKrc  Mar  Eiif  .  vol  2A.  no.  3.  Mar  1(121,  p  211. 
Korinula  tor  computifig  noli]  aparw  rtyiulrwl  fur  ahipoiant  of  bafTwU.  worked 
out  liy  U.  H.  Bur.  of  Suoilartla. 


HriI()OI>< 

iNinaTuiAi..  A  Uftlvrraiiy  in  nn  In<lu«trv,  Kdwin  Kurta.  Indus.  Managmnpnt, 
vol.  (II,  no  A,  Mar.  I.  III2I,  pi>.  Io)-ll)3.  Mutual  unlvcralty  oonductnl  by 
0&()U  I'niployi'OK  of  MilwnukoK  F.lco.  Ky.  &  Light  Co. 


QTiUMTAiiii.iirR.     The  FIT<-<t  of  Bllgr  Km-I»  ami  a  Oyr  ,'*  '   '  

Engiiimring.  vol     III.  no    2H77.   K<-b     IH.   I1I2I.   |: 

parativn  t'nt^  of  bllgu  kr«U  aiuj  a  gyr(jatal>lliser  -^1 

Statn  airrrnft  carrier  Lao(l«y.     Pspor  nui  Mora  n<,<-    m   .^«vn  Arnoiona 
aud  Mar.  Kngra. 


SCIENTIFIC   M.\NAGI',MENT 
Sf  Induftrial  UanaQtmtnl. 


LoADiMO  AND  Unloadimo.  The  Mechanical  Ijoa/ling  of  Hhipa.  If.  J.  Bmith.  Jl. 
Initn.  Mech  Kngra  ,  no  I,  Feb.  1(121.  pp.  OT-'JO  Uevelopmeota  in  mcchuiloj 
ayitenui  of  loading  coal  and  orn  into  ahip*. 


SCRliW   MACHINES 

Automatic.  Magaiino  Foeda  (or  Automatic  Screw  Mnchinca.  Mncliy.  (N.  Y.). 
vol.  27,  no.  7,  Mnr.  Ifl2l,  pp.  017-022.  10  fig».  Erjuipnicnta  developed  by 
Cleveland    Automatic    Machine    Co..    for    handling    aecond-oporution    work. 

Straight  FoRMTNO  ToOLfl.  Dimension  of  Straight  Forming  TooN.  Machy.  f\.Y.), 
vol.  27,  no.  0,  Feb  1021.  pp.  5iiO-.VH.  I  Bg,  Tabic  givinK  depth  of  step»  on 
straight  forming  tools  measured  nt  right  nnglcji  to  front  face,  corresponding 
to  various  diffcroncea  between  radii  on  work. 


SIGNALLINQ 

Seut!»  System.  The  Selsyn  System  of  Position  Indication.  E.  M.  Hewlett.  G«n. 
Elcc.  Rev.,  vol.  24.  no  3.  Mar  1021.  pp.  2I0-2IX.  10  liie».  System  consista 
of  special  transmittinK  generator  clcctrirally  ronnrctcil  Ut  similar  receiving 
motor.  Typical  instfilliitions  arc  describcd.  notably  those  at  locksat  Pansmft 
Canal  and  similar  cnuipment  to  be  placed  in  operation  at  locks  of  New  Orleans 
Industrial  Canal.     Further  applications  o(  system  are  visualised. 


SILICA  BRICK 


SEMI-DIESEL  ENGINES 

AiB  .\nuissioN.  New  Type  of  Mechanism  for  Air  .\dmission  in  Semi-Dieeel  Motor 
(Nouveau  t>*pe  dc  commande  d'admission  d'air  dans  les  moteurs  semi-Diesel). 
G<înie  Civil,  vol.  7S.  no.  7,  Feb.  12,  1921.  pp.  160,  1  6g.  Rotary  valve  controls 
admission  of  air  into  cylinder  in  scmi-Diesel  engine  manufactured  by  Ansald 
San  Giorgio  Corp. 

SEMI-STEEL 

Cast  Iron  vs.  Cast-iron  \'8.  Semi-Stcol.  Ernest  Wheeler.  Foundr>'  Trade  Jl., 
vol.  2.1.  no.  233,  Feb.  3,  1921,  pp.  09-100.  AIs.  Eng.  &  Indus.  Management, 
vol.  5,  no.  8.  Feb.  24.  1921,  pp.  234-236.  Tables  are  given  showing  results 
of  tensile,  physical,  chemical  and  foundry  tests  of  semi-steel  and  ordinary 
cylinder   iron. 

Tests.  What  is  Semi-Steel?  H.  Field.  Foundry  Trade  .11..  vol.  23.  no.  237.  Mar. 
3.  1921.  pp.  201-204.  Records  of  chemical  and  physical  tests.  Paper  read 
before   Birmingham   Branch,    Instn.    British   Foundrymen. 


SEWAGE  DISPOSAL 

London.  City  of  London  Sewerage  and  Sewage  Disposal.  H.  S.  Philips.  Can. 
Engr..  vol.  40.  no.  11,  Mar.  17,  1921.  pp.  297-301,  6  figs.  Comprehensive 
scheme  now  being  formulated.  Combined  system  for  majority  of  areas 
requiring  new  or  relief  sewers.  Basis  of  calculations.  Relation  of  sewage 
disposal  to  sanitation  and  riverfront  improvements.  Sewerage  and  town 
planning. 

SHEARS 

Large  High-Speed.  Sis-Foot  High-Speed  Shearing  Machine.  Engineering,  vol. 
111.  no.  28S0.  Mar.  11,  1921,  pp.  286-288.  7  figs.  Driven  by  electric  motor 
carried  on  bracket  bolted  to  aide  frame,  through  cut  gearing  and  treadle  run- 
ning whole  length  of  front  of  machine. 


SHIP  CONSTRUCTION 


Strdctcrai.  Changes  Structural  Changes  in  Silica  Bricks.  Foundry  Trade  Jl., 
vol.  23.  no.  23.5.  Feb.  17,  1921,  pp.  152-I.S4.  Results  of  analyses  of  used  roof 
bricks  from  both  acid  and  basic  furnaces. 


SMOKE  PREVENTION 

Salt  Lake  Valley.  Swain's  Report  on  Smoke  in  Salt  Lake  Valley.  Chem.  êc 
Metallurgical  Eng..  vol.  24.  no.  11.  Mar.  16.  1921.  pp.  4^3-465.  Summary 
of  field  conditions  surrounding  Murray  and  Midvale  smelters  and  resulting 
effect  on  plant  and  human  life.  Notes  on  operating  conditions  giving  im- 
munity damage  and  difficulties  in  stipulating  maintenance  without  hampering 
progress. 

SPRINGS 

Helical.  Chart  and  Simplified  Formulae  for  Helical  Torsion  Springs  of  Tempered 
Steel.  Machy.  (Ivond.),  vol.  17,  no.  440.  Mar.  3.  1921.  p.  677,  1  fig.  Dimen- 
sions and  deflections  for  tempered  steel  torsion  springs  for  maximum  carrying 
capacity. 

STANDARDS 

German  N.  D.  I.  Repobt  Report  of  the  German  Industry  Committee  on  Stand- 
ards (Mitteilungen  des  Xormenausschusses  der  Deutschen  Industrie).  Betrieb, 
vol.  3,  no.  8.  Jan.  25.  1921.  pp.  109-125.  18  figs.  Approved  standards  for 
Whitworth  and  metric  threads.  Proposals  of  Board  of  Directors  for  round 
drawn  copper,  aluminum.  I^rass  and  zinc  wires  and  rods:  precision  round  drawn 
steel  and  iron  rods  and  wires.  Proposed  new  standards  for  flat  drive,  sunk 
and  gib-head  keys. 


STEAM 


Flow  in  Pipes.  Chart  for  Determining  Flow  of  Steam  in  Pipes.  Ernest  Owen. 
Power  Plant  Eng.,  vol.  25.  no.  5,  Mar.  1.  1921.  pp.  269-270,  1  fig.  Chart 
showing  flow  of  steam  in  pipes. 


ANOLESMiTHiNa.  Modern  Anglesmithing,  Maurice  Nicholls.  Mar.  Eng..  vol.  26, 
no.  2.  Feb.  1921,  pç.  135-137.  9  figs.  Arrangement  of  angle  shop.  Typical 
methods  of  making  inside  and  outside  bends  by  means  of  welding  apparatus. 


SHIP  DESIGN 

Hulls.  The  Problem  of  the  Hull  and  Its  Screw  Propeller.  C.  W.  Dyson.  Jl.  Am. 
Soc.  Naval  Engrs..  vol.  33,  no.  1.  Feb.  1921.  pp.  98-147.  24  figs.  Notes  on 
design  of  hull  and  propeller.  Paper  read  before  Soc.  Naval  Architects  & 
Mar.  Engrs. 

SHIP  PROPULSION 


STEAM-ELECTRIC  PLANTS 

England.  West  Bank  Dock  Electric  Generating  Station.  Engr  .  vol.  131,  no. 
3398.  Feb.  11.  1921.  pp.  148-150  and  152.  9  figs.  Steam-electric  plant  at 
bank  of  River  Mersey.  suppl>-ing  power  to  alkali  works  in  and  around  Widnes. 
Total  capacity  will  be  20.000  kw.  obtained  from  turbo  sets  of  5000  kw.  each. 

Inspection.  Checking  Efficiency  of  Generating  Plants,  John  O.  Fuchs.  Elec. 
World,  vol.  77,  no.  10,  Mar.  5.  1921.  pp.  530-533.  6  figs.  Inspection  practice 
at  plant  of  United  Hudson  Electric  Corporation.  Poughkeepsie.  N.  Y.  Daily 
records  which  amount  to  24-hour  efficiency  tests  are  kept  for  all  units  in  the 
generating  station. 


Htdrauuc.  The  Hydraulic  Propulsion  of  Ships.  Engr.,  vol.  131,  nos.  3398-3399, 
Feb.  11  and  18.  I92I.  pp.  140-142.  3  figs.,  and  172-194.  3  figs.  Feb.  11:  Hotch- 
kiss  hydraulic  propulsion  system  applied  to  steel  launch  measuring  24  ft.  in 
length  overall  and  6  ft.  3  in.  in  beam  molded  and  having  draught  of  1  ft.  a  in. 
on  displacement  of  2  tons.  Essential  feature  of  system  is  creation  of  vortex 
that  travels  along  with  vessel.  Feb.  18:  Gill  system,  in  which  propulsive 
reaction  of  discharge  stream  is  transmitted  to  hull  through  rollers  mounted 
on  vertical  spindles. 


STEAM  ENGINES 

MiCHELL  Crankless.  The  Michell  Crankless  Steam  Engine.  Engineering, 
vol.  Ill,  no.  2880.  Mar.  11.  1921.  pp.  290-291.  5  figs.  Engine  works  on  uni- 
flow  principle.  It  comprises  8  cylinders,  each  5  in.  in  diameter  arranged 
four  on  each  side  of  swash  plate  which  is  keyed  to  driving  shaft  of  engine. 
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STEAM  POWER  PLANTS 


STEEL,  HEAT  TREATMENT  OP 


Ford  Plant.  New  Ford  Plant  Power  House  at  River  Rouge.  Power,  vol.  53. 
no.  9.  Mar.  1.  1921.  pp.  332-335,  3  figs.  Consolidated  blast  furnace,  steel 
mill,  foundry  and  manufacturing  plant.  Double-ended  boilers  83  ft.  high, 
having  26,470  sq.  ft.  of  steam-making  surface,  are  arranged  to  burn  blast- 
furnace gas  and  powdered  coal. 


Automobile  Crankshafts.  Heat-Treatment  of  Low-Carbon  Steel  Automobile 
Crankshafts.  Franklin  D.  Jones.  Machy.  (N.  V.),  vol.  27.  no.  6,  Feb 
1921.  pp.  521-523.  4  figs.  Practice  of  H.  H.  Franklin  Mfg.  Co.,  Syracuse, 
N.  Y.,  in  heat  treatment  of  crankshafts,  including  copper,  plating,  carburising, 
and  hardening  operations. 


Location.  The  Location  of  an  Industrial  Power  Plant.  M.  K.  Bryan  and  A.  S. 
Wells.  Power,  vol.  53,  no.  10,  Mar.  8,  1921,  pp.  387-389.  4  figs.  Importance 
of  far-sighted  planning  for  possible  future  developments  is  emphasized  and 
typical  examples  of  plants  are  quoted  in  which  lack  of  space  was  cause  of 
many  troubles  in  operation  and  costly  modifications  in  plant  and  equipment. 


Successive  Treatments.  The  Dimensional  Limitation  of  Successive  Heat-Treat- 
ments of  Carbon  Steel,  W.  P.  Wood.  Chem.  &  Metallurgical  Eng.,  vol.  24. 
no.  8,  Feb.  23,  1921.  pp.  345-346,  2  figs.  Experimental  records  of  change 
in  length  after  rapid  heat  treatment.  Hypo-eutectoîd  steel  shrank  more 
rapidly  than  others. 


Maintenance.  Maintenance-Department  Methods — I.  Keeping  the  Power- 
Plant  Records.  Hubert  E.  Collins.  Power,  vol.  53.  no.  11,  Mar.  15.  1921, 
pp.  418-421,  3  figs.     Forms  for  keeping  records. 


Tempering  of.  The  Tempering  of  Steel  (La  tempra  degli  acciai),  N.  Parravano. 
Industria,  vol.  35,  no.  2,  Jan.  31,  1921,  pp.  26-33.  26  figs.  Experimental 
study  at  Istituto  Chimico  della  R.  Universita,  Rome,  to  determme  nature 
of  transformation  which  takes  place  during  tempering  of  steel.  Interpretation 
of  photomicrographs. 


STEAM  TURBINES 


STEEL,  HIGH-SPEED 


Governors.  The  Governing  of  Steam  Turbines.  J.  P.  Chittenden.  English  Elec. 
Jl-,  vol.  1.  no.  5.  Jan.  1921,  pp.  178-189,  15  figs.  Principle  of  centrifugal 
governor,  and  its  application  to  steam  turbines. 

Pressure  Distribution.  Pressure  Distribution  in  Steam  Turbines,  Gerald  Stoney. 
Engineering,  vol.  Ill,  no.  2879,  Mar.  4,  1921,  pp.  250-252,  1  fig.  Formulas 
and  graph. 


Hardening.  A  Note  on  Double  Preheating  High-Speed  Tools  for  Hardening, 
A.  E.  MacFarland.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  6,  Mar. 
1921,  pp.  306-309.  Practice  of  hardening  high-speed  steel  tools  using  double 
preheating  treatment.  Advantages  to  be  derived  from  double  preheating 
operation. 


STEEL  MANUFACTURE 


Reversing.     A  Description  of  a  New  Reversing  Turbine.     Power  House,  vol.  14, 
no.  4,  Feb.  20.  1921.  pp.  37-38  and  40.  3  figs.     Patented  device. 


STEEL 


Case-hardening.     See  Case-Hordeni 


Copper  in.  Copper  in  Steel  and  the  Corrosion  of  Cars,  A.  R.  Surface.  Sci.  Am., 
vol.  124.  no.  10.  Mar.  5,  1921,  p.  185.  1  fig.  Service  records  of  cars  having 
both  copper-bearing  and  plain  steel  plates.  After  six  years  of  service  copper 
steel  plates  showed  practically  no  corrosion  while  plain  steel  plates  were 
severely  corroded. 


Basic  Slag.  Influence  of  the  Basicity  of  Thomas  Slag  on  the  Operating  Results  of  a 
Converter  (Einfuss  der  Basiitazt  der  Thomasschlacke  auf  die  Betriebsergeb- 
nisse  des  Konverters),  L.  Blum.  Stahl  u.  Eisen,  vol.  41.  no.  3,  Jan.  20.  1921, 
pp.  69-74.  From  analyses  it  is  shown  that  the  Thomas  process  operates 
most  economically,  both  with  regard  to  even  dephosphorizatJon  and  small 
consumption  of  manganese  and  to  high  degree  of  desulphurization  and  reduced 
waste,  when  the  excess  of  lime  calculated  according  to  given  formula  amounts 
to  about  4  per  cent. 

Electric-Furnace.  Electric  Furnaces  for  Making  Steel — I,  Alfred  Stansfield. 
Blast  Furnace  &  Steel  Plant,  vol.  9,  no.  3,  Mar.  1921.  pp.  189-193,  7  figs. 
Classification  of  electric  steel-making  furnaces.  General  features  and  ad- 
vantages of  arc  furnace  and  resistance  furnace.  Operating  features  of  electric 
furnaces. 


STEEL  WORKS 


Defects  in.  Defects  in  Steel  and  Their  Detection.  J.  H.  Andrew.  Jl.  West  of 
Scotland  Iron  &  Steel  Inst.,  vol.  28.  part  3,  Dec.  1920.  pp.  2S-31  and  (dis- 
cussion) pp.  31;35,  S  figs,  on  4  supp.  plates.  Applications  of  micro-examina- 
tion, macro  printing,  thermal  curves,  dilatation  determinations,  resistivity 
measurements  and  magnetic  testing. 


Basic  Open-Hearth  Melting  Shop.  Basic  Open-Hearth  Melting  Shop  Equip- 
ment and  Practice.  G.  A.  V.  Russell.  Iron  &  Coal  Trades  Rev.,  vol.  Ill, 
no.  2764,  Feb.  IS,  1921.  pp.  238-239,  2  figs.  Basic  open-hearth  melting  shop 
for  output  of  7000  tons  of  ingots  per  week.  (Concluded.)  Paper  read  before 
Swindon  Eng.  Soc. 


Fatigue  Tests.  Fatigue  Breakdown  in  Automobile  Steels,  John  Miller.  Trans. 
Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  6,  Mar.  1921,  pp.  321-325,  2  figs. 
Method  of  making  fatigue  tests. 


Eight-Hour  Shift.  Eight-Hour  Shift  in  British  Steel  Plants.  Whiting  Williams. 
Iron  Age,  vol.  107,  no.  10.  Mar.  10,  1921.  pp.  635-638.  Eight-hour  shift  has 
resulted  in  increased  production  and  better  feeling. 


Magnetic  Behavior.  The  Magnetic  Behavior  of  Iron  in  Alternating  Fields  of 
Frequencies  Between  100.000  and  1,500.000  Cycles.  Leon  T.  Wilson.  Proc. 
Inst.  Radio  Engrs.,  voj.  9,  no.  1.  Feb.  1921,  pp.  56-77,  11  figs.  Mild-steel 
ribbon.  0.002  inch  in  thickness  was  tested  at  various  radio  frequencies  between 
100.000  and  1,500.000  cycles  per  second  for  relation  between  ampere  turns 
per  centimeter  and  flux  density,  and  for  core  loss  in  watts  per  cubic  centimeter 
at  various  frequencies. 

Molybdenum.     See  Molybdenum  Steeh 

Nickel.     See  Nickel  Steel. 


Weirton,  W.  Va.  Enters  Ranks  of  Steel  Manufacturers,  C.  H.  Hunt.  Iron  Trade 
Rev.,  vol.  68,  no.  10,  Mar.  10.  1921,  pp.  685-691,  7  figs.  Open-hearth  and 
rolling  mills  of  Weirton  Steel  Co..  West  Va. 

New  Steel  Plant  of  the  Weirton  Steel  Co.  Iron  Age,  vol.  107,  no.  10, 
Mar.  10,  1921.  pp.  619-627,  9  figs.  Plant  includes  blast  furnace,  open-hearth 
furnaces  and  mills  for  producing  sheet  bars,  billets  and  slabs.  Attention  is 
called  to  labour-saving  equipment  installed.     (To  be  concluded.) 

The  Plants  of  the  Weirton  Steel  Company.  C.  H.  Hunt.  Blast  Furnace 
&  Steel  Plant,  vol.  9.  no.  3,  Mar.  1921,  pp.  233-246.  12  figs.  Description 
of  steel  plant,  including  blast  furnace,  open-hearth  furnaces  and  mills  for 
producing  sheet  bars,  billets  and  slabs. 


Rolling.  Application  in  Rolling  of  Effects  of  Carbon,  Phosphorous,  and  Manganese 
on  Mechanical  Properties  of  Steel.  Wm.  R.  Webster.  Min.  &  Metallurgy, 
no.  171,  Mar.  1921.  pp.  49-50.  Critical  summary  of  results  found  by  various 
investigators.     (Abstract.) 

Specifications.  Exporting  Iron  and  Steel — VII,  V.  G.  Iden.  Iron  Trade  Rev., 
vol.  68,  no.  10.  Mar.  10,  1921.  pp.  698-703.  Iron  and  steel  specifications  in 
foreign  countries. 

Structural.     See  Structural  Steel. 


STEEL  CASTINGS 


STREET   CLEANING 

Sweepers.  Some  Obser\'ations  and  Facts  Concerning  Motor  Sweepers,  John  T. 
Child.  Public  Works,  vol.  50,  no.  8,  Feb.  19.  1921,  pp.  159-162.  Detailsof 
construction  and  operation  of  difi'erent  makes.  Conditions  under  which 
use  of  motor  sweepers  is  financially  advisable. 

STRESSES 

Elongation  and  Shear.  Comparison  of  Theories  of  Elongation  and  of  Shear 
Stress.  Mech.  Eng.,  vol.  43,  no.  3,  Mar.  1921,  pp.  193-194,  7  figs.  Com- 
parison of  methods  proposed  for  determination  of  stresses.  Translated  from 
Zeitschrift  des  Vereines  deutscher  Ingenieure. 


Manufacture.     The  Manufacture  of  Steel  Castings, 
Trade  Jl.,  vol.  23.  no.  237.  Mar.  3,  1921.  pp. 

Tropenas  works.  England.     Paper  read  before  Sheffield   &  Lond.  Branches, 
Instn.  British  Foundrymen. 


D.  D.  MacGuffie.     Foundry 
197-200,  6  figs.      Process  at 


Structural  Members.  Stresses  in  Structural  Members  and  the  Limitations  of 
Material  Testing  (Spannungen  in  Konstruktionskorpern  und  Grenzen  der 
Materialprufung),  O.  Lasche.  Betrieb,  vol.  3.  no.  8,  Jan.  25,  1921.  pp.  197- 
206.  30  figs.  Discussion  of  examples  of  fabrication,  bearing,  load  and  peat 
stresses.     Address  presented  before  German  Metallurgical  Soc. 
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HTUUCTUIIAL  8TEEL 


TIME  STUDY 


dTANUAiin  HcrTioN*.  I'Vonoli  Hlnnitnnl  H«-tloi>«.  Itullntin  taohnlgu*  du  Hurr»» 
Vrritnn.  vol  :i.  nn.  Ï,  Krli  IVJl.  |ili  m-fj.  M  flg«.  Mat  n(  ■ritiitllixx  wlilrli 
linvo  lii'cii  niliipttMl  liy  I>*ri<ii<'lt  Hdinilnrtliliitioii  Cornniittrr  iipjtnintfsl  tiy 
KriMirli  (  ioviTnnimt  in  .lunn  HUM.  Lint  inrltidrii  nil  nrnntlintfn  wliii-h  urn 
of  atiitrrul  lino  iitul  itUo  iIkmo  umihI  in  rorlniii  iiuUutrlm  «uch  u  ■liipbuililiiig, 
miiioa,  ote. 


Oaour  op  Mai'iiineii  llnw  to  Makr  (Umtp  Tima  Htu<lin>.  I'lulip  IWiuiUiin  Iivliw 
MunMrmonl,  vol.  01,  no.  S,  Mar.  I,  1D2I,  pp  IK7-IHU.  4  Hsi  Mctbod  ol 
ntting  riitca  whvn  a  number  of  macbinea  ar<  op«rat«d  by  uiw  man. 


TIREa.   IIUBBEU 


euPEurowEii  suuvey 

S04  Cmtral  Station»,  Suptrpototr, 


BoBaTiTTTE».     Huhatilutiv  (or  Ilulilwr  Tirrai.  II.  Jahr.     Imlin   I 
03,   no    n.    .Mur.    I.    1U2I,   pp    <17-tJI.   i2  tit»       In    wrj' 
■emi-flolifiii  nintlo  of  an   infinite   variety   of   compounds    ' 
uaed.     Note*  on   fiber,  cord,  felt,   liair,  pap«r  and  eardb«>iaU.  aiui  a«pl 
tirca.     Translated  from   "Kunstatoffe". 


b&U 


TOLERANCES 


TANK  CARS 


RBJNTOBCBD-CoNcnKTK.  Reinforced  Concrete  Tiink  Cnm  (Wagon-H-reaervoira  en 
ciment  nrm^),  Miiroel  Uemmiy.  Oulillniie.  vol.  ISP.'),  no  <1.  I'ob.  10,  1021 
pp.   177-178,  3  figs.     Type  developed  at  Dclauney-Uellovillc  car  worka. 


TELEGRAPHY 


Railways, 


•AYB,  Some  Phases  of  Rsilroad  Tclegrnph  and  Telephone  Engineer  ng,  Stanley 
Rhoads.  Jl.  Am.  Inst.  EUc.  Engrs.,  vol.  40,  no.  3,  Mar.  1921,  pp.  224-232, 
13  figs.  Description  of  New  York  Central  lines  telegrnph  nnd  telephone 
plant  and  variety  of  engini^ering  ^lrol)lem8  involved.  Automatic  téléphonée 
are  used  almost  exclusively  for  train  dispatching  and  to  a  certain  extent  for 
message  work.      (To  be  continued.) 


TERMINALS,  LOCOMOTIVE 

Dbbion.  Report  of  Committee  XXIII — On  Shops  and  Locomotive  Terminals. 
Bui.  Am.  Ry.  ^:ng.  .\ssn.,  vol.  22,  no.  233,  Jan.  1921,  pp.  585-647,  75  figs. 
Tj'pical  layout  for  storage  and  distribution  of  fuel  oil,  including  fuel  oil  sta- 
tions between  terminals.  Design  of  enginehouses  and  power  plants,  store 
houses,  car  shops  and  coaling  stations. 


DcTERUiNiNO.  Tolerance»  in  Mechanical  ConatructioD  (!,«»  "tolérances  <Un»  U 
ronstruetion  m^nnicjue),  C.  Rcinewsld.  Génie  Civil,  vol.  78,  no.  8,  Feb.  S, 
1921,  pp.   130-132,  7  fig».     Syatem  of  determining  manufacturing  tolersncea. 


TOWN  PLANNING 

PiTTSBUBO  DisTnicT.     Regional  Planning  in  the  Pittsburgh  District,  Morri»  Knowie» 
and  Maurice  R.  Scbarfl.     Proc.  Engra.  Soc.   Wcatcrn  Pennsylvania,  vol.  36. 
no.  10.  Jan.  1921,  pp.  683-726  and  (discussion)  pp.  727-733.  7  fig».     Dcvelop- 
rcsent  status  of  town  planning  in  Pittaburgh  Metropolitan  District. 


menta  and  present  e 


TRACTOR  ENGINES 

Driluno  Operations.  Methods  in  a  Tractor  Engine  Plant.  Machy.  (N.  Y.), 
vol.  27,  no.  6.  Feb.  1921,  pp.  516-518.  4  figs.  Battery  of  drilling  machinée 
arranged  for  continuous  operation. 

Manttfacture.  Methods  in  a  Tractor  Engine  Plant.  Machy.  (Lond.),  vol.  17, 
no.  440,  Mar.  3,  1921,  pp.  665-668,  8  figs.  Machining  cylinder  liners  on 
rotary  type  of  boring  machine. 


TRAFFIC 


TERMINALS.  MARINE 

Dbsion.  Marine  Terminals.  J.  A.  Jackson.  Gen.  Elec.  Rev.,  vol.  24,  no.  3,  Mar. 
1921,  pp.  234-237,  1  fig.  Design  factors  to  be  considered  to  bring  about 
economical  efficiency  of  marine  terminals. 


Census.  The  TrafiBc  Census,  \.  N.  Johnson.  Public  Roads,  vol.  3,  no.  32,  Dec. 
1920,  pp.  16-28.  Summary  of  traffic  censuses  that  have  been  made  in  other 
countries  and  various  states.     Method  of  taking  census. 


TRANSPORT.\TION 


TESTING   MACHINES 


Ball-Haroness.  A  Small  Ball-Hardness  Testing-Machine,  H.  Moore.  Jl.  Instn. 
Mech.  Engrs.,  no.  I.  Feb.  1921,  pp.  51-61.  7  figs.  Machine  developed  for 
hardness  testing  of  carriage  cases.  Load  of  3000  kg.  is  applied  through  ball 
of  10  mm.  diameter. 


Conditions  in  V.  S.  Phases  of  The  Transportation  Problem.  Francis  W.  Davns, 
Frank  T.  Hines,  Gustav  Lindenthal  and  J.  R.  Bibbins.  Mech.  Eng.,  vol.  4<i, 
no.  3,  Mar.  1921.  pp.  181-183.  Discussion  on  motor-truck  transportation, 
government  operation  of  inland  waterways,  and  proposed  plan  for  handling 
New  York  Citv's  freight  and  passenger  traffic.  Abstracts  of  some  of  papers 
presented  and  "discussion  held  at  Transportation  Session  of  annual  meeting. 
Am.  Soc.  Mech.  Engrs. 


Developments.  Recent  Developments  in  Testing  Machines,  Thorsten  Y.  Olsen. 
Forging  &  Heat  Treating,  vol.  7,  no.  2,  Feb.  1921.  pp.  131-134.  22  figs.  Impact 
tension,  impact  shear,  repeated  impact,  toughness  and  endurance,  alternate 
torsion  and  transverse  testing  machines.  Paper  read  before  Am.  Soc.  for 
Steel  Treating. 

Torsion  Strain  Meter.  \  New  Torsion  Strain  Meter.  E.  H.  Lamb.  Engineering, 
vol.  111.  no.  2SS0,  Mar.  11,  1921.  pp.  279-280,  7  figs.  Each  of  ends  of  bars 
is  attached  to  one  of  two  brass  tubes  which  slide  freely  one  within  the  other. 
Slide  twist  of  bar  is  measured  by  determination  of  relative  motions  of  two 
plain  mirrors,  each  fised  on  one  of  brass  tubes. 


THERMIT  WELDING 

Wrooqht^Iron  Pipe.  An  Unusual  Case  of  Thermit  Pipe  Welding,  Edward  A. 
Miller.  Power,  vol.  53.  no.  9.  Mar.  1.  1921,  pp.  351-352,  8  figs.  Experience 
in  welding  wTought-iron  pipe. 


TUBES 

Seamless,  Manutacture.  On  the  Manufacture  of  Seamless  Tubes— l.lng.  Karl 
Gruber.  Blast  Furnace  <fc  Steel  Plant,  vol.  9,  no.  3,  Mar.  1921.  p.  312.  Man- 
nesmann  oblique  rolling  process. 


\'ENTILATION 

Ventilators.  Some  Comparative  Tests  of  Siïteen-Inch  Roof  Ventilators,  H.  L. 
Dryden,  W.  F.  Stutz  and  R.  H.  Heald.  Jl.  Am.  Soc.  Heat,  &  Vent  Engrs., 
vol.  27,  no.  2,  Mar.  1921,  pp.  93-100.  4  figs.  Tests  made  at  Bur.  of  Stanaards 
to  determine  comparative  performance  of  rotary  and  stationary,  and  mush- 
room and  siphon  ventilators. 


TIDAL  POWER 

Severn  Barrage  Scheme.  Severn  Barrage  Scheme.  Engr..  vol.  131.  nos.  3400- 
3401.  Feb.  25  and  Mar.  4,  1921.  pp.  210-211  and  230-231.  Account  of  joint 
meeting  held  by  Instns.  of  Civil  Engrs..  Elec.  Engrs.  and  Mech^  Engrs.  to 
discuss  Severn  barrage  scheme  for  utilization  of  tidal  power  on  Severn,  and 
particularly  third  interim  report  of  Water  Power  Resources  Committee  of 
making  a  plan  for  utilization  of  such  power  by  means  of  a  dam  across  estuary 
and  a  high-level  reservoir  a  certain  distance  up  the  river. 


VIBRATIONS 


Machinery.  A  Comparative  Studv  of  Vibration  .absorbers.  H.  C.  Howard.  Jl. 
Indus.  &  Eng.  Chem..  vol  13.  no.  3.  Mar.  1921.  pp.  231-235.  6  figs.  Apparatus 
for  making  comparative  measurements  of  vibrations.  Results  of  measurements 
of  ^^brations  absorbed  by  various  devices.  Suggested  arrangement  of  rubber 
balls  for  absorbing  vibrations. 
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VISCOSIMETERS 

See  OH  Fuel,  Specifications. 

VOCATIONAL   TRAINING 

Disabled  Men.  Training  the  Disabled.  Eng.  Production,  vol.  2.  no.  23,  Mar.  10, 
1921,  pp.  315-318,  6  6ga.  British  Government  instructional  factory  at 
Twickenham. 


WELDING 

Steel  Castinos.  Fragility  Incxirred  at  "Blue  Heat"  In  Welds  of  Steel  Caating» 
(De  la  fragilité  au  bleu  dans  certaines  soudures  d'aciers),  Charles  Fremont. 
Comptes  rendus  des  Séances  de  l'Académie  des  Sciences,  vol.  172,  no.  7. 
Feb.  14,  1921,  pp.  368-370,  3  figs.  Experiments  showed  that  weaknesses  or- 
dinarily developed  in  steel  castings  at  critical  temperatures  between  200  and 
450  deg.  cent,  could  be  overcome  by  eliminating  during  welding  operation 
all  oxidized  metal  from  ends  being  welded. 

See  also  Ele^Uric  Welding;  Thermit  Wdding. 
WELDS 


W 


WAGES 


Bonus  Systems.  Bonuses  for  Quality  as  Well  as  Quantity.  A.  A.  Blue.  Iron  Age. 
vol.  107,  no.  11.  Mar.  17,  1921.  pp.  6S7-689.  2  figs.  Employees  on  heat- 
treating  department,  Duff  Mfg.  Co..  Pittsburgh,  must  keep  temperatures 
within  limits  to  get  extra  pay. 

Premium  Wage  Plan  in  Milwaukee  Shops,  J.  H.  Lucas.  Elec.  Ky.  Jl., 
vol.  57,  no.  12.  Mar.  19,  1921,  pp.  52S-5.32.  5  figs.  Résumé  of  six  years'  expe- 
rience with  bonus  pay  for  standardized  jobs.  System  is  now  applied  to  60 
per  cent  of  total  time  worked. 


WATER  GAS 

Possibilities  as  Industrial  Fdel.  Water-Gas,  A.  E.  Blake.  Proc.  Engrs.,  Soc. 
of  Western  Pa.,  vol.  36,  no.  9,  Dec.  1920.  pp.  575-597  and  (discussion)  pp. 
598-510,  10  figs.     Possibilities  of  water  gas  as  industrial  fuel  in  U.  S. 


WATER  HAMMER 


Testing.  Standardization  in  the  Testing  of  Welds.  F.  M.  Farmer.  Engr..  vol.  131, 
no.  3400.  Feb.  25.  1921.  pp.  200-202.  4  figs.  Three  standards  are  suggested — 
shop  standard»,  commercial  standards  and  research  standards.  Paper  read 
before  Instn.  Mech.  Engrs. 

The  Desirability  of  Standardization  in  the  Testing  of  Welds,  F.  M.  Farmer. 
Engineering,  vol.  Ill,  no.  2878,  Feb.  25,  1921,  pp.  239-242,  7  figs.  Paper 
read  before  Instn.  Mech.  Engrs. 

WELFARE  WORK 

Bathhouses.  What  H.  C.  Frick  Coke  Co.'s  Experience  Shows  to  be  the  Beat  Type 
of  Bathhouse,  D.  J.  Baker.  Coal  Age,  vol.  19,  no.  8,  Feb.  24.  1921.  pp.  349-354, 
6  figs.  Clothes  are  hoisted  into  bottomless  lockercttes  keeping  clothes  apart. 
Water  kept  thermostatically  at  110  deg.  fahr.  Separation  of  rooms  prevent» 
splashing  of  water  on  men  dressing.     No  locks  used  on  clothes  chains. 

Medical  Attention.  Emergency  Procedure  in  Shop  Accidents.  Metal  Trades, 
vol.  12,  no.  3,  Mar.  1921,  pp.  98-100.  From  miscellaneous  bulletins  of  H.  S. 
public  Health  Service. 

How  to  Treat  Skin  Affections  of  Employees,  Walter  C.  Allen.  Indus. 
Management,  vol.  61,  no.  5,  Mar.  1,  1921,  pp.  180-181.  Bulletin  sent  out 
by  Ohio  State  Board  of  Health. 

Mining  Camps.  Recreation  in  the  Modern  Mining  Community,  Eng.  &  Min.  Jl., 
vol.  Ill,  no.  9.  Feb.  26.  1921.  pp.  379-381.  3  figs.  Clubhouse  of  International 
Nickel  Co.  at  Copper  Cliff,  Ontario. 

WIRE  ROPE 


Conocits.  Water  Hammer  in  Conduits  (Les  coups  de  bélier  dans  les  conduits  d'eau). 
M.  Camichel.  Mémoires  et  Compte  rendu  des  Travaux  de  la  Société  des 
Ingénieurs  civils  de  France,  vol.  73,  nos.  7,  8  and  9,  July-Sept.  1920.  pp.  482-512, 
24  figs.     Calculation  of  stresses  developed. 

Penstocks.  Calculation  of  Water  Hammer  in  the  Penstock  of  a  High  Reaction 
Turbine  (Calcul  du  coup  de  bélier  dans  une  conduite  alimentant  une  turbine 
à  forte  réactionl,  M.  de  Sparre.  Comptes  rendus  des  Séances  de  l'Académie 
des  Sciences,  vol.  172,  no.  S.  Feb.  21.  1921.  pp.  425-127.  Formulas  for  com- 
puting stresses  developed. 


WATER  POWER 

California.  Half  Million  Horsepower  from  Pit  River.  A.  H.  Markwart.  Elec. 
World,  vol.  77,  no.  11,  Mar.  12,  1921,  pp.  581-584,  9  figs.  Contemplated 
developments  exceeding  450,000  kva.  in  northern  California.  First  station 
now  under  construction.     Line  being  built  for  220,000  volts. 


MANtra'ACTORE.  The  Manufacture  of  Wire  Rope.  Carl  King.  Blast  Furnace  & 
Steel  Plant,  vol.  9,  no.  3,  Mar.  1921,  pp.  196-197.  13  figs.  General  description 
of  machines  and  operations  involved  in  manufacture  of  wire  rope  at  Palmer 
plant  of  Wickwire  Spencer  Steel  Corp. 

WOOD  PRESERVATION 

Treatment.  Report  of  Committee  XVII — Wood  Preservation.  Bui.  Am.  Ry. 
Eng.  Assn.,  vol.  22.  no.  233,  Jan.  1921,  pp.  442-479.  3  figs.  Experimental 
investigation  of  comparative  efficiencies  of  various  treatments. 

WORKMEN'S   COMPENSATION 

Employers'  Liabilities.  Liability  for  Lack  of  Ventilation,  Chesla  C.  Sherlock. 
Am.  Mach.,  vol.  54,  no.  9.  Mar.  3.  1921.  pp.  374-376.  Scope  of  common 
and  statutory  laws.  Liability  imder  compensation  acts.  Effects  of  safety 
appliance  laws,  or  factory  acts. 

Social  Insurance  and.  Workmen's  Compensation  and  Social  Insurance.  Carl 
Hookstadt.  Monthly  Labor  Rev.,  vol.  12.  no.  2.  Feb.  1921.  pp.  154-164. 
Cost  of  occupational  diseases  snder  workmen's  compensation  acts  in  U.  S. 
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Engineering  Index 

ThiH  InJex  Is  prepared  by  ihc  American  Society  of  Mechanical  Enttineem. 

In  this  department  xvill  he  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  article  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostatic  copies  of  the  articled  llattnl  In  this  iiection,  or  others  on 
«nftlneerInU  aubjects,  may  bo  obiulniHl  from  Che  Knftlnoerlnft  Socletlee 
Library. 

Price  of  each  print  (up  tu  11  by  14  In.  size)  25  cents,  plus  postnfle.  Where 
possible,  two  patles.  up  to  7  by  M  In.  size,  will  bo  nhotoârupliei]  on  one  print. 
Larger  niaaazlnes  require  a  print  per  pui^e.  Bills  will  bo  mailed  with  the 
prints. 

The  Library  la  nlao  prepared  to  translate  articles,  to  compile  lists  of 
reference*  on  enftlneertnâ  subjects  and  rendor  anslstanco  In  similar  ways. 
Chargea  are  made.  sutYlclcnt  to  cover  the  cost  of  this  work.  (Vtrrespondence 
Is  Invited.  Information  oonccrnlntl  the  chnrftc  for  any  specific  service  will 
be  itlven  those  Interested.  In  asklnft  for  Information  please  be  definite,  so 
that  the  Invoatlftator  may  understand  clearly  what  la  desired. 

The  Enftlneerlntt  Societies  Library  Is  under  the  management  of  the 
United  Eniilneerlnii  Society,  which  lidmlnlstors  It  as  a  public  reference 
library  of  entllneerlnit.  It  la  maintained  Jointly  by  the  American  Society 
of  Civil  Enftlnecrs:  the  American  Institute  of  Mining  and  MetalluroJcal 
engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Enjilneers.  It  contains  150.000  volumes  on  enjtln- 
eerlnilt  and  allied  subjecta,  and  receives  currently  most  of  the  Important 
perlodlcala  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library. 

39  West  Thirty-ninth  Street.  New  York,  N.Y. 


A 

ACCIDENT  PREVENTION 

Coal  Mine».  State  Regulations  on  Accident  Prevention  Covering  Electric  Circuit 
in  Coal  Minee.  L.  C.  Ilsley  and  R.  A.  Kearns.  Report  of  Investigations, 
Bur.  of  Mines.  Dept.  of  Interior,  no.  2224,  Mar.  1921,  7  pp.  Abstracts  from 
mining  laws  of  15  states. 

ACCIDENTS 

DcsT  Explosions.  Dust  Explosions:  Cause.  Effect  and  Prevention,  David  J.  Price. 
Eng.  News  Rec,  vol.  86,  no.  15.  .\pril  14.  1921.  pp.  634-636.  6  figs.  Ignition 
and  propagation  of  flame.  Changes  in  construction  to  prevent  high  pressures 
from  being  built  up  within  heavy  concrete  wall  construction. 

AEROPLANE  ENGINES 

Constant-Compression.  Aeroplane  Engines  Injecting  Constant  Mass  of  Fuel 
and  Effecting  Constant  Compression  at  all  Altitudes  (Moteur  d'aviation 
admettant  une  masse  constante  et  effectuant  une  compression  constante  à  toute 
altitude),  M.  A.  Witz.  Comptes  rendus  des  Séances  de  l'Académie  des  Sciences, 
vol.  172,  no.  11.  Mar.  14,  1921,  pp.  641-644.  Possibilities  of  such  motor  for 
flight  at  high  altitudes. 

Developments.  Armv  and  Na\*y  Development  of  Aero  Engines.  Aviation,  vol. 
10.  no.  13.  Mat'.  28.  1921.  pp.  390-391,  1  fig.  Tj'pes  of  engines  approved  by 
Secretai^'  of  War  and  Secretary  of  Na\'y  for  development  of  army  and  navy 
air  services. 

Supercharging.  The  Calculated  Performance  of  Airplanes  Equipped  with  Su|>er- 
charging  Engines.  E.  C.  Kemble.  Nat.  Advisorj'  Committee  for  Aeronautics, 
report  no.  101.  1921.  52  pp..  26  figs.  Theoretical  discussion  of  performance 
of  aeroplane  as  affected  by  use  of  supercharging  engine,  together  with  com- 
parative study  of  respective  merits  of  different  tjTDes  of  superchargers. 

AEROPLANES 

Classification.  Naming  and  Classifying  Airplanes.  Aviation,  vol.  10,  no.  13, 
Mar.  28.  1921.  pp.  391.  System  adopted  by  Engineering  Division  of  U.S. 
Army  Air  Service. 

Design.  The  Factors  That  Determine  the  Minimum  Speed  fo  an  Aeroplane,  F.  H. 
Norton.  Aerial  Age.  vol.  13.  no.  3.  Mar.  2S.  1921.  pp.  57-60.  6  figs.  It  is 
computed  that  wing  section  affects  minimum  speed  26  per  cent;  aspect  ratio, 
4  per  cent;  gap  chord  ratio,  4  per  cent;  longitudinal  control,  20  per  cent;  lateral 
control,  15  per  cent;  power  in  level  flight,  5  per  cent;  vertical  component  of 
air  screw  thrust,  3  per  cent;  stagger.  2  per  cent;  scale,  2  per  cent;  and  slip- 
stream on  wings.  1  per  cent. 


Geruan  Gf>nnnn  Aerial  Dcvelopiiienbi.  Erik  Hild«nhnim  Aeronautics,  vol.  20, 
no.  38H,  Mar.  21.  1021.  pp.  lOH-200.  4  fip.  Survey  of  types  of  seropUoce 
under  construction  in  German  aircraft  works. 

IleucoPTGRS.     Set   /lelicopterê 

Military.  Recent  Procrcm  in  Military  Aviation,  Ff  H.  Martin.  J).  Sor.  Automotive 
Engn..  vol.  8,  no.  i.  April  1U21.  pp.  336-338,  7  6ss.  Military  aeroplanes  recently 
developed  by  U.  S.  Army  Air  .Service. 


STABrLiTT.     Aeroplaoe  Stability.     Times  Ens.  Supp.. 
Methods  ot  tonjiitudinal  equilibrium. 
Se«  also  Aviation,  Soaring  Flight. 


DO.  657,  Mar.  1021,  p.  102. 


See  Pumps.  Air-Li  ft. 


AIR  LIFT 


AIRCRAFT 


Design  Some  Practical  Point/t  in  the  Structural  Design  of  Aircraft^.  A.  P.  Thurston. 
Engineering,  vol.  121.  no.  2881.  Mar.  18.  1921.  pp.  33.5-.337,  8  figs.  Also  in 
Flight,  vol.  13.  no.  11.  Mar.  17.  1921.  pp.  194-197.  8  figs.  Determination 
of  maximum  loads  under  various  conditions  of  loading.  Paper  read  before 
Instn.  Aeronautical  Engrga. 

AIRCRAFT  CONSTRUCTION  AtATERLALS 

Fabrics.  Airship  Fabrics.  J.  W.  W.  Dver.  Aeronautics,  vol.  20.  nos.  337.  388  and 
389.  Mar.  17.24and31. 1921.pp  182-183, 200-202and  225-226.  Tensile  properties 
and  resistance  to  tearing.  Bursting  tests  on  larger  models.  Strength  under 
sustained  load.     Method  of  production.     Fabrics  for  rigid  airships. 

AIR  COMPRESSORS 

Reoclation.  Automatic.  Automatic  Regulation  of  Compressors  (Selbstt&tige 
Regelung  von  Kompressoren).  Robert  Nitzschmann.  Feuerungstechnik.  vol. 
9.  no.  9.  Feb.  1,  1921,  pp.  74-75,  3  figs.  Arrangement  for  remote  control  from 
compressed-air  plant. 

ALCOHOL 

Industrial.  Raw  Materials  for  Industrial  .\lcohoI  Production.  Chas.  F.  Jurita. 
So.  African  Jl.  of  Industries,  vol.  4.  no.  2,  Feb.  1921.  pp.  167-175.  Yields 
from  sugar-beet,  prickly-pear  fruit,  molasses,  potatoes,  sweet  potatoes,  maixe, 
acorns,  prickly-pear  leafstems.  straw  and  sawdust. 

Recovery  from  Coke-Oven  Gas.  Alcohol  from  Coke  Oven  Gas.  Cecil  F.  Tidman. 
Colliery  Guard-Mian,  vol,  121.  no.  3141.  Mar.  1921.  p.  713  Also  Iron  & 
Coal  Trades  Rev.,  vol.  102.  no.  2767.  Mar.  11.  1921.  p.  350.  Experiments  at 
Skinningrove  Works,  England.     Paper  read  before  joint  meeting  of  Soc.  Chem. 

Industry   &  Cleveland   Instn.  Engrs. 
5ee  also  AiUomobile  Fuels,  Alcohol. 

AMMONIA  COMPRESSORS 

Rod  Packing.  Ammonia  Compressor-Rod  Packing,  W.  H.  Motz.  Power,  vol.  53, 
no.  14,  April  5,  1921,  pp.  543-545.  4  figs.  Comparative  value  of  different  types 
of  packing. 

APPRENTICES.  TRAINING   OF 

Machine  Industry.  Training  Men  for  the  Machine  Industry*.  Erik  Oberg.  Macbjr. 
(N.Y.).  vol.  27.  no.  8,  April  1921.  pp.  779-782.  6  figs.  Organization  of  educ- 
ational and  training  departments  established  by  Norton  Co..  Worcester.  Mass., 
with  view  to  qualifying  men  for  various  classes  of  occupations  in  machine 
industry. 

National  Apprenticeship  Council.  Apprenticeship  Plan  Drawn  Up  by  Joint 
Conference  Board.  Contract  Rec.  vol.  35.  no.  14.  April  6.  1921.  pp.  336-339. 
Formation  of  National  Apprenticeship  Council  governing  local  councils  is 
suggested.  Apprenticeship  agreement  enforces  employers  to  provide  time 
for  education  along  technical  lines. 

ASHES 

Weight  of  Conical  Pile.  The  Weight  of  a  Conical  Pile  of  Ashes.  N.  G.  Near. 
Power  Plant  Eng..  vol.  25.  no.  8.  April  15,  1921.  p.  41S,  1  fig.  Chart  giving 
weight  of  conical  pile  of  ashes. 
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ASPHALT 

Refining.  Asphalt  Production,  Refining  and  Rolatnd  Problems,  Herbert  Spencer. 
Can.  Engr.,  vol.  40,  no.  13,  Mar.  31,  1921,  pp.  343-347.  8  figs.  Plant  and 
methods  of  Standard  Oil  Co.  of  New  Jersey.  Paper  read  before  Am.  Soc. 
for  Mun.  Improvements. 

AUTOMOBILE  ENGINES 

Assembling.  Methods  of  Motor  Assembly.  Am.  Mach.,  vol.  54,  no.  15,  April  14, 
1921,  pp.  641-645,  14  figs.     Practice  in  assembling  of  Essex  motor. 

High-Speed.  High-Speed  Engines  of  Small  Piston  Displacement,  Louis  Chevrolet 
and  C.  W.  Van  Ranst.  Jl.  Soc.  Automotive  Engrgs.,  vol.  8,  no.  4,  April  1921, 
pp  368-374,  8  figs.  Racing  engine  designed  by  Frontenac  Motor  Co., 
Indianapolis. 

Starter»».  Instantaneous  Current  and  Voltage  Values  in  Battery,  G.  W.  Vinal 
and  C.  L.  Snyder.  JI.  Soo.  Automotive  Engrs.,  vol.  8,  no.  4,  April  1921. 
pp.  319-327  and  364,  17  figs.  Experiments  conducted  at  Bur.  of  Standards 
to  determine  effects  of  temperature,  compression,  lubrication,  distributor 
action  and  flywheel  velocity  upon  operation  on  starter  system. 

AUTOMOBILE  FUELS 

Alcohol.  Forest  Products  as  Motor  Fuels,  E.  C.  Scherrard.  Sci.  Lubrication, 
vol.  1.  no.  2,  Feb.  1921,  pp.  8-13  and  25.  Possibilities  of  ethyl  alcohol  as 
substitute  for  gasoline  or  as  auxiliary'  for  blending  purposes. 

Progress  in  Tests  of  Alcohol  as  Fuel.  Power  Wagon,  no.  197,  April  1921. 
p.  20.     Report  of  British  Empire  Motor  Fuels  Committee. 

The  Carburetion  of  Alcohol,  A.  W.  Scarratt.  Jl.  Soc.  Automotive  Engrs., 
vol.  8,  no.  4,  April  1921.  pp.  328-330,  2  figs.  Characteristics  curves  of  four- 
cylinder  engine  equipped  with  special  hotspot  manifold  for  burning  alcohol. 

Benzol.  Benzol  for  Motor  Fuel.  Gas  &  Oil  Power,  vol.  16,  no.  186,  Mar.  3.  1921, 
p.  84.  Specifications  of  British  Eng.  Standards  Assn.  Benzol  is  defined  as 
mixture  of  benzene  and  not  more  than  30  per  cent  by  volume  of  toluene  and 
xylenes. 

Kerosene.  Utilization  of  Kerosene  as  Automobile  Fuel  (L'emploi  des  pétroles 
lampants  dans  les  moteurs  d'automobiles).  A.  Grebel.  Génie  Civil,  vol.  78, 
no.  14,  April  2,  1921,  pp.  289-295.  Technical  study  of  carburetion  of  kerosene 
and  account  of  experiments  conducted  at  Schneider  works  in  France. 

Palm  Oil.  Palm  Oil  as  Engine  Fuel.  Gas  &  Oil  Power,  vol.  16.  no.  186,  Mar.  3, 
1921.  pp.  85-86.  Tests  in  Brussels  with  palm  oil  and  other  vegetable  oils 
grown  in  Belgian  Congo. 

Research.  Motor  Fuel.  So.  African  Eng..  vol.  32,  no.  3,  Mar.  31,  1921.  pp.  55-56. 
Research  on  utilization  of  gasoline  substitute  as  automobile  fuels.  Report 
of  Empire  Motor  Fuels  Committee  of  Imperial  Motor  Transport  Council. 

Semi-Water  Gas.  Utilization  of  Water  Gas  as  Automobile  Fuel  (Utilisation  du 
gas  pauvre  à  l'alimentation  des  moteurs  d'automobiles),  E.-H.  Lemonon. 
Nature  (Paris),  no.  2445,  Feb.  12.  1921.  pp.  105-112.  10  figs.  Records  of 
experiments.     Apparatus  used  for  operating  Ford  car  by  means  of  gas. 

AUTOMOBILES 

Carburetors.     See  Carbureters. 

Clutch  and  Gear-Box  Design.  Developments  in  Transmission,  S.  Bramley- 
Moore.  .11.  Soc.  Automotive  Engrs.,  vol.  8.  no.  4.  April  1921,  pp.  350-364, 
25  figs.  Developments  in  clutch  and  gear  box  design  which  have  been  suggested 
with  a  view  to  reducing  cost  of  upkeep. 

Drive  Gears.  Gears  for  Motor  Transmissions.  Fred  H.  Colvin.  Am.  Mach.. 
vol.  54.  no.  14,  April  7,  1921.  pp.  606-609,  14  figs.  Machining  and  assembling 
operations. 

Research.  Much  Useful  Automotive  Research  in  Progress  at  Bureau  of  Standards, 
Herbert  Chase.  Automotive  Industries,  vol.  44,  no.  14,  April  7.  1921,  pp. 
750-755,  7  figs.  Work  now  proceeding  includes  tests  of  brake  linings  made 
with  view  to  standardizing  apparatus  for  this  purpose,  efficiency  and  endurance 
tests  of  truck  axles,  study  of  flame  propagation  and  detonation  phenomena, 
and  test  of  lubricants  intended  to  determine  definitely  what  physical  charac- 
teristics render  oil  best  suited  for  use  in  automotive  engines. 

Transmission  Units.  Methods  Used  by  Transmission  Specialists.  Fred  H.  Colvin. 
Am.  Mach.,  vol.  54,  no.  13,  Mar.  31,  1921.  pp.  537-540.  12  figs.  Frame-case 
and  bell-case  types  of  transmission.  Machining  operations  on  two  types. 
Special  tools,  fixtures  and  methods  for  economical  production. 

AVIATION 

Canadian  Air  Progress  — 1920.  Aviation,  vol.  10,  no.  12,  Mar.  21.  1921, 
pp.  372-375. 

Commercial  Future  of  Aviation  (L'avenir  commercial  de  l'aviation), 
M.  Maurice  Duval.  Ingénieur,  vol.  36,  no.  11.  Mar.  12,  1921,  pp.  199-203. 
Economical  advantage  of  aerial  transportation. 

B 

BEAMS 

BirCKUNG  OP.  Flexural  Buckling,  Albert  E.  Guy.  Army  Ordnance,  vol.  1.  no.  5. 
March-April  1921,  pp.  256-261,  15  figs.  Laws  of  buckling  of  cantilever  beams 
on  uniform  rectangular  sections. 


Reinforced-Concretb.  Determining  Proportions  of  Reinforced  T-Bearas.  Eng. 
World,  vol.  18.  no.  4.  April  1921,  pp.  279-280.  *1  fig.  Graph  for  computing 
proportions. 

Effect  of  Repeated  Reversals  of  Stress  on  Double-Reinforced  Concrete 
Beams.  W ,  A.  Slater,  G.  A.  Smith  and  H.  P.  Mueller.  U.  S.  Dept.  of  Commerce, 
Technologic  Papers,  Bur.  of  Standards,  no.  182,  Dec.  20,  1921.  51  pp..  33  figs. 
For  all  of  beams  tested  failure  was  by  ten.sion  in  steel.  Generally  beam.s  in 
which  highest  stresses  were  developed  in  test  withstood  smaller  number  of 
repetitions  of  load  than  those  in  which  measured  stresses  were  smaller. 

Torsion  on  Rectangular  Cross-Sections,  C.  R.  Young.  Can.  Engr.,- 
vol.  40,  no.  12.  Mar.  24,  1921,  pp.  315-318,  2  figs.  Formulas  for  determining 
stresses  in  beams  of  rectangular  section.  Method  of  reinforcing  concrete 
beams  for  torsion. 

Standard  Sections,  British.  Eccentricity  Factors  for  British  Standard  Sections, 
G.  D.  Balsille.  Commonwealth  Engr.,  vol.  8,  no.  6.  .Ian.  1.  1921,  pp.  176-180, 
5  figs.     Tables  computed  from  formulas  given  in  Makers'  Handbook. 


Castino.     Sci. 

Specifications 


BEARINGS.  BALL 

Lubrication.  Requirements  for  Ball  Bearing  Lubrication,  J. 
Lubrication,  vol.  1.  no.  2,  Feb.  1921,  pp.  18-19  and  31,  4  fi 
for  greases  and  oils. 

BENZOL 

Uses.  Benzole — Its  Recovery,  Rectification,  and  Uses.  Gas  Jl.,  vol.  153,  no.  3008, 
Jan.  5.  1921,  pp.  31-33.  Review  of  book  by  S.  E.  Whitehead  published  by 
Benn.  Bros.,  London. 

*See  also  Automobile  Fuels,  Benzol. 

BLAST-FURNACE  GAS 

Dust  Recovery.  Blast  Furnace  Flue  Dust  Recovery,  George  B.  Cramp.  Iron 
Age,  vol.  107,  no.  12.  Mar.  24.  1921,  pp.  775-778,  1  fig.  Automatic  apparatus 
for  wet  recovery  of  flue  dust. 

Handling  Flue  Dust  Economically,  George  B.  Cramp.  Iron  Trade  Rev., 
vol.  68.  no.  12.  Mar.  24.  1921,  pp.  836-839.  1  fig.  Plan  for  recovery  of  blast- 
furnace flue  dust  and  charging  it  in  form  of  sludge  into  top  of  stack. 

BLASTING 

Shaft  Sinking.  Blasting  in  Tunnels  and  Shaft  Sinking,  W.  L.  Scanlan.  Coal 
Industry,  vol.  4.  no.  4.  April  1921.  pp.  203-206,  2  figs.  Methods  employed 
in  anthracite  region,  where  hea\-y  pitch  of  coal  necessitates  constant  rock 
work  and  every  detail  must  be  studied  with  cost  in  mind. 

BOILER   INSPECTION 

National  Board  of  Boiler  Inspectors.  Constitution  and  By-Laws  of  National 
Board  of  Boiler  Inspectors.  Boiler  Maker,  vol.  21,  no.  4.  April  1921,  pp. 
107-109.  Object  of  association  is  to  promote  uniformity  of  construction  and 
inspection  of  boilers  in  U.  S. 

Regulations.  Regulations  for  Inspection  of  Railway  Steam  Boilers,  other  than 
Locomotive  Boilers.  Can.  Ry.  &  Mar.  World,  no.  278,  April  1921.  p.  179. 
General  order  passed  on  Feb.  16,  1921,  by  Board  of  Ry.  Commissioners  for 
Canada. 

BOILER   OPERATION 

Combustion.  Heating  Value  in  Connection  with  Steam-Boiler  Investigations  (Der 
Heizwert  bei  Dampfkesseluntersuchungen).  H.  Hilliger.  Zeit.  des  Vereines 
deutscher  Ingenieure.  vol.  65,  no.  11.  Mar,  12.  1921.  pp.  270-272.  4  figs.  Notes 
on  quantity  of  saturated  vapor  in  combustion  gases:  importance  of  the  separa- 
tion of  water  from  the  combustion  gases  for  operation  and  boiler  efficiency; 
consideration  of  higher  heating  value  in  tests. 

Instruments.  Boiler  Operation  at  the  Power  Plant  of  the  Mesta  Machine  Com- 
pany, C.  Fisher.  Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  4,  April  1921,  pp. 
239-247,  9  figs.     Installation  of  mechanical  devices  and  instruments. 

BOILERS 

Heat  Transmission.  Tests  on  Heat  Transmission  in  Steam  Boilers  (Considération 
sur  la  transmission  de  la  chaleur  dans  les  générateurs  de  vapeur  déduites 
d'essais  de  vaporisation),  Victor  Kammerer.  Bulletin  de  la  Société  Industrielle 
de  Mulhouse,  vol.  86,  no.  8,  Nov.  1920,  pp.  519-582,  10  figs.  Expérimenta 
on  water-tube  boiler.  Emperical  equations  are  constructed  from  results 
found. 

Marine.     See  Marine  Boilers. 

BOILERS.   WATER-TUBE 

Marine.  Advantages  of  the  Use  of  the  Water-Tube  Boiler  in  the  Mercantile  Marine, 
James  Kemnal.  Trans.  North-East  Coast  Instn.  Engrs.  &  Shipbuilders, 
vol.  37,  part  4.  Feb.  1921.  pp.  185-192  and  (discussion),  pp.  193-208.  8  figs., 
partly  on  3  supp.  plates.  Chief  advantages  claimed  for  water-tube  boiler 
over  cylindrical  boiler  are  greater  safety,  possibility  of  using  higher  pressures 
and  saving  in  weight. 

BRAKES 

Train,  Tests.  Handling  9,000  Tons  Down  a  1.6  per  cent  Grade.  Ry.  Rev..  voL 
68.  no.  14.  April  2,  1921.  pp.  515-521.  9  figs.  Tests  conducted  by  Norfolk 
&   Western  on  control  of  70-car  train  with  automatic  straight  sii^brakes. 
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llltlCK 

8«Nl>-I,iHE  Hniiil-I.lmr  llrii'k  UmiTipllon  niirl  HiMvKlralInn  I)n>l  •<!  Cowmfrcr, 
Clroiilnr.  Iliir  nf  Hlnii.UriU,  no  UH)  Jim  :l.  lllVI.  11  |>l>  '^I 'lIC'  Mnliiiln<'liirln( 
pnH>«<Mi  witli  |>rntM>rtlrii  <iii  lirirk      Htniiilnnl  niH^oiticatiniu  (or  litiililiiig  brick. 

ItUIIXIF.   ntXION 

Pins  Fniiui'i.An.  Iliiilirr  fllmwni  for  llritljir  riru.  I).  B  Htftinmnn.  Ena.  Sewn- 
Her.  vol.  Kll.  no.  Vi,  Mitr.  3i.  11121.  iip.  AU2-M3,  3  Ac».  ToU  o(  iron  tnd 
bU«1  pina  altow  luual  floxuro  thmiry  innpplioabl».     Formubu  for  practlcftl  us*. 

nnilKlK    I'lKRS 

CoNiTnrcTiox.  Conatruction  Fi-oturv»  ot  HInrk  81.  Rriilc»  Pier».  Ilamillon,  Ont. 
Eng.  A  Cnnlrnctinii.  vol.  &5.  no.  12  Mat.  23.  1021.  pp.  280-2X2.  *  figs.  Eccavs- 
tion  of  ptrr  ftmndntiuiifl  in  open  by  nioanji  of  dragline  eirnvatura. 

BRIDGES,   CONCRETE 

Arch.  Rrdoaign  of  Belle  Iwle  Bridge  to  Uediiee  Coat.  H.  II.  Eaaelatyn  nnd  William 
II  .Vdiini».  Eng.  Ne«»-Hec  .  vol.  S«.  no  II.  Miir  17,  1'.I21.  jip  I.V.'-I.W. 
8  figa.  .-Vrch  atructiire  prop<v(iy|  hernufte  hid»  on  ndoplrnl  cantdever  design 
eicee<l  nvnilnlde  fund.  Arch  type  lielil  liable  to  injury  from  aetUement  of 
pile  foundations  in  clay. 

Ontario.  Canada.  Coiwlruetion  of  Asburnhnm  Bridge.  Peterhoro.  Can.  Engr.. 
vol.  40.  no.  14.  April  7.  1921.  pp.  SflS-a.W.  .'<  fin»  Klevin  nrehc».  totalling 
1172  ft.  in  length,  connect  residential  section  with  bu-iincsa  district.  Ship- 
loft  used  to  obtain  perfect  cllisses. 

REcoNSTRtTTiov.  Repair  of  Tenine  Concrete  Arch  Bridge  Damaged  by  Settlement 
and  Floor  Expansion.  Merrill  Butler.  Eng.  Ncws-Hec..  vol.  86.  no.  16.  April 
21.  1921,  pp.  tw.S-t»'».  6  figs.  Bridge  over  Salt  Hiver  endangered  by  failure 
of  cylinder  (»ier  supposed  to  rest  on  rock.  Load  transferred  to  new  cylinders 
sunk   alongside  pier.     Cracking  of   floor  and  spandrels.     Expansion  jointa. 

BRIDGES,   HIGHWAY 

RouoHNESA  Impact.  Analvsis  of  Roughness  Impact  on  Highway  Bridges,  Willis 
Whited.  Eng.  NewTi-Ree.,  vol,  86.  no.  14.  .\pril  7.  1921.  pp.  582-.i,S.3,  1  fig. 
Floor  irregularities  principal  source  of  impact.  Fornuila  derived  from  study 
of  motion  of  wheel  when  striking  obstacle  indicates  increase  of  two-thirds 
load  for  three-inch  roughness. 

Impact  Under  HiglwSpeed  Traffic  on  Highway  Bridges.  W.  D.  Uhler. 
Eng.  News-Rec.,  vol.  86.  no.  14.  April  7.  l'.)21,  pp.  583-.5.S4.  .\ddition  of 
twenty  per  cent  of  foui^wbeel  load  found  sufficient  to  allow  for  maximum 
roughness  of  floor. 


CAUUEH.    EI.ECTKIC 

AumlHVU.  I'ndergrotind  Femlnr  Cable*  (Cable  oouterraina  d'alimentation),  Hanpovt 
de  M,  I..  Hekutuwiei  Induntria  dm  Tramways  «t  Chemina  de  Fer.  vol  14. 
no.  3.  I.17-I.')H,  J«n -Feb  I '120.  up  3-11.  21  fig».  Tachnie»!  rerjuirrmenu 
of  arnturrd  embbw.  I'lilitation  of  aluminum  aa  oonductof.  Btatutica  giving 
life  of  underground  cables 

CAMS 

Design.     Calculation  of  Inertia  Forces  in  Meehaniams  OfMnttd  by  '  'if 

dca  effort  d'inertie  dana  les  noAcaniames  cornmand/ii  par  Mi  OKit'  '*•■ 

Arts  ot  .M/-ticni.  vol.  74.  no.  4.  Jan,  1021,  pp   21^30,  8  Im-     C — of 

acceleration  graphs  for  typical  mechanisms, 

MANurACTi'Rr.  Production  of  Accurate  Cams.  E.  A,  Dixie.  Am.  Macb,,  vol  64, 
no,  13.  .Mar.  31,  1021,  pp.  6A3-S£e.  15  figs.     Fixtures  employed  io  manufacture 

of  typical  cam». 

CAR   AXLES 

MANirACTURE.  The  Manufacture  of  Railwoy  Axles  Ry.  Engr.,  vol,  42.  no  494, 
Mar,  1921,  pp.  8A-87,  4  figs.  Special  machinery  and  equipment  developed 
by  British  manufacturers. 

CAR   DUMPERS 

Ghais-Elevatok  Ttpe.  Car  Dumpers  for  Quick  Unloading  at  Grain  Elevator. 
Eng.  \eW8-Rec.,  vol.  86,  no  12.  Mar.  24.  1921.  pp.  508-509,  3  figs.  Car- 
dumper  units  combining  automatic  de\ice  for  opening  grain  doors. 


CAR   WHEELS 

Chilled  Iron.  Manufacture.  Properties"  and  Uses  of  Chilled  Iron  Wheels  (Lea 
roues  en  fonte  trempée,  leur  fabrication,  propriétés  et  usages).  M.  E.  Polusbkin. 
Revue  de  Métallurgie,  vol,  18.  no.  I.  Jan.  1921.  pp.  14.3-.57.  10  figs.  Heat  treat- 
ing process.     Interpretation  of  photomicrographs.     Bibliography.  (Concluded,) 


CARBURETORS 

Manifolds.  Vaporizixg  in.  Vaporizing  in  the  Manifold,  Robert  W.  A.  Brewer. 
Autocar,  vol.  46.  no.  1324,  Mar,  5.  1921.  pp.  429-431.  7  figs.  Study  of  con- 
ditions of  carburetion  and  of  correct  methooa  of  insuring  vaporization  of  fueL 


BRIDGES,   RAILWAY 

Inspection.  Present  Wages  and  Rules  Ruining  Canadian  Railwaj-s.  J.  L.  Pajme. 
Ry.  .^ge,  vol.  70.  no.  12.  Mar.  25.  1921.  pp.  7.89-792.  3  figs.  Systematic 
investigations  of  railway  bridges  with  a  view  to  determining  maximum  load 
which  they  can  safely  carry. 

BROACHES 

BtTRNlSHINO.  Burnishing  Broaches.  E.  A.  Dixie.  Am.  Mach..  vol.  54.  no.  14. 
April  7,  1921,  pp.  599-601.  S  figs.  How  to  make  and  use  broaches.  Kinds 
of  spoiled  work  that  may  be  reclaimed  by  their  use.  Turning  broached  work 
with  diamond. 

BROACHING 

Ketwats.  Guide  Bushings  for  Keyway  Broaching,  Carl  H.  Briggs.  Machy.  (X.Y.). 
vol.  27.  no.  8.  April  1921.  pp.  767-769.  4  figs.  Formulas  for  designing  bushings 
for  broaching  accurate  keyways 

BUILDING   CONSTRUCTION 

Electric  Welding  in.  Electrically-Welded  Structural  Steelwork.  Engineering, 
vol.  121,  no.  2881,  Mar.  18,  1921,  pp.  323,  3  figs.  Welding  used  for  extension 
of  foundry-  building. 

BUILDINGS 

Manitoba  Paruament  Building.  Manitoba  Parliament  Building  is  an  Imposing 
Structure.  Contract  Rec.,  vol.  35.  no.  IS,  AprU  13,  1921,  pp.  365-371,  6  figs. 
Engineering  and  architectural  details. 

BULKHEADS 

Detlectigns.  Notes  on  Deflections  of  Bulkheads  and  of  Ships.  .\.  M.  Robb.  Engin- 
eering, vol.  111.  no.  28S3,  April  1,  1921,  pp.  407-410.  21  figs.  Application 
of  theory  of  beamsto  investigation  of  bulkhead  stiffening.  Paper  read 
before    Instn.    Naval    Architects. 

Spacing.  On  the  Spacing  of  Transverse  Bulkheads,  K.  G.  Finlay,  Engineering. 
vol.  111.  no.  2883.  April  1,  1921,  pp.  403-405.  6  figs.  Scheme  for  determining 
subdivisions  of  bulkheads.     Paper  read  before  Instn.  Naval  Architects. 

BUSES 

London,  Motor  Omnibus  for  the  London  General  Omnibus  Company,  Limited, 
Engineering,  vol.  111,  no.  2883,  April  1,  1921.  pp.  391-392.  9  figs,  partly  on 
supp.  plate.     Double  deck  buses  with  total  seating  capacity  of  54  passengers. 


CARS,  FREIGHT 

Container  System.  Container  System  Extended  on  the  New  York  Central.  Ry, 
Rev.,  vol.  68,  no.  16.  April  16.  1921,  pp.  600-602,  4  figs.  ConUiner  system 
was  first  operated  for  express  car  and  is  now  being  extended  to  freight  service. 

Dbatp-Geae  Tests.  Draft-Gear  Tests  of  the  Railroad  .administration.  Ry.  Mech. 
Engr.,  vol.  95.  no.  4.  April  1921.  pp.  229-232.  4  figs.  Investigations  conducted 
by  inspection  and  test  section  of  Baltimore  &  Ohio  Railroad. 

Gondola  New  Norfolk  &  Western  100-Ton  Coal  Cars.  John  A.  Pilcher.  Ry,  Age. 
vol.  70.  no.  15.  April  15.  1921,  pp.  923-928.  9  figs.  Body  supported  on  side 
bearings  instead  of  center  plate.     New  t>-pe  six-wheel  truck. 


CARS,  P.\SSENGER 

Steel.  Safetv  of  Passengers  in  Steel  Cars,  Frank  M.  Brinkerhoff.  Official  Proc. 
.New  York  Raib-oad  Club,  vol.  31.  no.  5.  Mar.  18.  1921.  pp.  6399-6413  and 
(discussion)  pp.  6413-6433.  12  figs.  Suggests  protection  of  steel  cars  with 
special  arrangement  of  cable  loops  at  ends,  to  prevent  telescoping  in  accidents. 


C.\ST   IRON 

Filtering  The  Filtering  of  Cast  Iron  (Le  filtrage  de  la  fonte) .  D.  Mathu.  Fonderie 
Moderne,  no.  1.  Jan.  1921.  pp.  9-16,  15  figs.  Brunelli  process  for  filtering 
cast  iron  by  pouring  it  through  special  funnel  which  removes  impurities. 

Nickel,  Intlcence  on.  Influence  of  Nickel  on  Cast  Iron.  .Automotive  Industries, 
vol.  44.  no.  13.  Mar.  31.  1921.  p.  705.  Results  of  tests  on  cast  iron  with  nickel 
and  cobalt  additions.  .Addition  of  one  per  cent  nickel  increased  compressive 
and  transverse  strength  30  per  cent  while  tensile  strength  increased  25  per  cent 
and  hardness  18  per  cent.  Effect  of  cobalt  is  reserve  of  that  of  nickel,  except 
in  respect  to  hardness. 

CASTINGS 

Cestritogal.  Centrifugal  Castings.  Engineering,  vol.  121,  no.  2881,  Mar.  18. 
1921,  pp.  311-312.  6  figs.  Methods  and  machines  employed  for  castmg  cylin- 
drical articles  under  centrifugal  pressure  at  works  of  Stokes  (Hastings,  Ltd., 
Mansfield,  England. 

Cleaning.  Cleaning  and  Dressing  Castings.  F.  W.  Wilson.  Foundry  Trade  Jl , 
vol.  23.  no.  239.  Mar.  17,  1921.  pp.  243-246.  4  figs.  Cleaning  chamber  for 
intricate  castings.     Paper  read  before  Manchester  .^ssn.  Engrs. 

Cleaning  and  Dressing  Castings — II.  F.  W.  Wilson,  Machy.  (Lond.), 
vol.  18,  no.  443,  Mar.  24,  1921,  pp.  775-777.  4  figs.  Details  of  sand-blasting 
apparatus. 
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CEMENT 

Analtsib.  Chemical  Analyses  of  Cement  as  Indicators  of  Behavior.  Eng.  Newe- 
Rec,  vol.  86,  no.  15.  April  14.  1921.  pp.  637-639,  2  fi^s.  Rearrangement  of 
stock  analyses  recommended  so  as  to  show  true  content  of  active  agents. 

Slabs.  New  Design  Date  for  Cement  Slabs.  Am.  Architect,  vol.  119.  no.  2359. 
Mar.  0.  1921,  pp.  287-291,  10  figs.  Testa  at  Lehigh  University  on  slabs  poured 
with  mixture  under  pressure  from  nozzle. 

CEMENT   GUN 

Uses.  The  Application  of  Cement  Mixtures  by  Machinery,  George  J.  Young.  Eng. 
&  Min.  .n.,  vol.  Ill,  no.  13.  Mar.  26,  1921.  pp.  537-543,  6  figs.  Summary 
of  properties  and  examples  of  use  of  gunite  in  mining  and  metallurgical  industry, 
ïireproofing  of  underground  timber  and  surface  structures.  Prevention  of 
slabbing  by  sealing  rock  surfaces  and  obviating  action  by  air  and  moisture. 


CoKiNO  Capacity.  The  Better  Utilization  of  Coking  Slack,  A.  E.  Beet  and  A.  E. 
Findley.  Trans.  Instn.  Min.  Engrs.,  vol.  60,  part  3,  Feb.  1921.  pp.  213-221, 
2  figs.  Means  of  preventing  types  of  coal  from  going  to  coking  plant  which 
cannot  be  rendered  by  weishlng  low  enough  in  sulphur  and  ash  to  give  coke 
suitable  for  metallurgical  purposes.  Method  of  utilizing  theee  coals  to  best 
advantage. 

Research.  Fuel  Research  Bureau  Advocated  to  Solve  Problems  of  Scientific  Use 
and  Handling  of  Coal,  F.  R.  Wadleigb.  Coal  Age.  vol.  19,  no.  13.  Mar.  31, 
1921,  pp.  581-583.  Lancashire  and  Cheshire  (England)  coal  research  associa- 
tion, suggested  as  model,  resembles  U.  S.  war  research  board,  but  is  broader 
in  scope.  Has  coal-testing  plant  and  laboratory  and  also  makes  commercial 
investigations.     Plan  for  American  coEQmission  outlined. 

Spontaneous  Combustion.  Causes  of  Spontaneous  Combustion  in  Coal  and  Method 
of  Treatment  of  Underground  Fires,  K.  Neville  Moss.  Iron  &  Coal  Trades 
Rev.,  vol.  102.  no.  2769.  Mar.  25.  1921.  pp.  425-426.  3  figs.  Effect  of  presence 
of  iron  pyrites  in  connection  with  underground  fires. 


CEMENT,   PORTLAND 

Testing.  Japanese  Standard  Rules  for  Testing  Portland  Cement.  Eng.  World. 
vol.  18.  no.  4,  April  1921.  pp.  273-274.  Issued  by  Dept.  of  Agriculture  and 
Commerce  on  Feb.  10,  1905,  revised  Dec.  10,  1909,  and  June  20.  1919.  Trans- 
lated by  Japan  Portland  Cement  Assn. 

Portland  Cement,  R.  F.  Stradling.  Concrete  &  Constructional  Eng., 
vol.  16,  no.  3.  Mar.  1921.  pp.  169-177.  13  figs.  Comparative  study  of  British 
and  foreign  standards  and  methods  of  testing  portland  cement.  (To  be 
concluded.) 

CENTRAL  STATIONS 

Electric-Furnace  Operation.  Electric  Furnaces  and  Central  Station  Charges. 
H.  O.  Swoboda.  Forging  &  Heat  Treating,  vol.  7.  no.  3.  Mar.  1921,  pp. 
190-193,  3  figs.  Curves  illu.'^trating  decrease  of  cost  of  electric  energy  with 
increasing  load  factor  for  various  maximum  demands.  Comparison  of  electric- 
station  load  in  industrial  districts  with  and  without  electric  furnace. 

CENTRAL  STATIONS 

Mine-Mouth.  A  Mine-Mouth  Supei^Power  Station.  Power,  vol.  53,  no.  14, 
April  5.  1921.  pp.  532-542.  22  figs.  Total  capacity  is  to  be  300.000  kw..  in 
units  of  60.000  kw.  Power  is  generated  at  12.000  volts  and  is  stepped  up  to 
66.000  volts  through  bank  of  three  23. 600-kva.  transformers  in  power  house. 
Station  is  located  near  coal  mine  about  50  miles  from  Pittsburgh. 


COAL   DEPOSITS 

Vancouver  Island.  The  Submarine  Coal-Field  of  Nanaimo,  Vancouver  Island» 
B.C.  Can.  Min.  Jl.  vol.  42.  no.  12.  Mar.  25.  1921,  pp.  228-230.  1  fig.  Char- 
acteristics of  deposits  and  method  of  working  them. 

COAL   DUST 

Combating  Dangers  of.  Mine  Dust:  Sampling,  Testing  and  Treatment,  W.  H. 
McMillan.  Iron  &  Coal  Trades  Rev.,  vol.  102.  no  2767.  Mar,  11,  1921, 
pp.  345-346.  Methods  of  combating  dangers  arising  from  accumulations 
of  coal  dust,  with  reference  to  regulations  recently  enacted  by  British  Govern- 
ment. Paper  read  before  South  Midland  Branch,  Nat.  Assn.  Colliery  Man- 
agers. 

Problem  of.  Methods  of  Dealing  with  Coal-Dust.  A.  L.  Lovatt.  Trans.  Instn. 
Min.  Engrs.,  vol.  60.  part  3.  Feb.  1921,  pp.  311-323  and  (discussion)  po-  323- 
335.  14  figs,  partly  on  2  supp.  plates.  Organization  and  equipment  for  dealing; 
with  coal  dust  at  Birchenwood  Collieries. 

COAL   FIELDS 

Alaska.  A  Report  on  the  Alaskan  Coal  Fields,  George  Watkins  Evans.  Coal 
Industry,  vol.  4,  no.  4,  April  1921.  pp.  224-227.  General  description  of  four 
principal  fields  in  Alaska.  Coal  is  not  of  as  high  a  grade  as  is  generally  be- 
lieved.    Paper  read  before  Am.  Inst.  Min.    &  Metallurgical  Engrs. 


CHAINS 

Anchor,  New  Method  for  Manufacture  of  Anchor  Chain,  Hubert  Hermanns. 
Forging  &  Heat  Treating,  vol.  7.  no.  3.  Mar.  1921.  pp.  156-158.  3  figs.  German 
method  of  rolling  chain  from  flat  strip  of  wrought  iron.  Scarf  weld  is  eliminated, 
making  stronger  and  more  uniform  anchor  chain. 

CHARCOAL 

Manufacture.  The  Production  of  Artificially  Dense  Charcoal.  L.  F.  Hawley. 
Jl.  Indus.  &  Eng.  Chem.,  vol.  13.  no.  4.  April  1921,  pp.  301-302,  1  fig.  Report 
for  distillation  of  briquets  under  mechanical  pressure. 

CHIMNEYS 

Heights,  A  New  Method  for  Proportioning  Chimney  Heights,  Robert  Sibley  and 
C.  H.  Delany.  Jl.  Electricity  &  Western  Industry,  vol.  46.  no.  6.  Mar.  15, 
1921,  pp.  299-300,  1  fig.  Diagram  showing  available  draft  at  chimney  base 
for  various  rates  of  gas  flow  and  chimney  diameters.  Rule  for  determining 
altitude. 

CHROMIUM   STEEL 

Chbomium-Constant.  Recent  Work  on  Chromium:  Tungsten  Steel — Method  of 
Magnetic  Analysis.  Chem.  &  Metallurgical  Eng.,  vol.  24.  no.  13,  Mar.  30, 
1921,  pp.  573-575,  3  figs.  Review  of  literature  of  chromium-constant  steels, 
specially  work  of  Japanese  investigators.     First  of  series  of  articles. 

Microstructure.  Microstructure  of  Chromium  Steels.  Chem.  &  Metallurgical 
Eng..  vol.  24,  no.  16,  April  20.  1921.  pp.  703-706,  16  figs.  Brief  review  of 
literature,  especially  from  Japanese  investigator  Murakami,  presenting  structur- 
al diagram,  photomicrographs  and  eicplanation  of  changes  in  transformation 
temperature  following  various  reheatings. 

CHUCKS 

Drill.  Application  of  Interchangeabilitv  to  Drill  Chuck  Manufacture.  Machy. 
(Lond.),  vol.  17.  no.  441,  Mar.  l6.  1921.  pp.  693-699.  9  figs.  Tooling  and 
gaging  equipment  in  manufacture  Caster  twinscrew  drill  chuck. 

Magnetic.  Magnetic  Chucks — V.  Ellsworth  Sheldon.  Am.  Mach..  vol.  54.  nos. 
14  and  15.  April  7  and  14.  1921.  pp.  602-605.  9  figs.,  and  650-652.  7  figs.  Chucks 
manufactured  by  Blanchard  Machine  Co. 

COAL 

Carbonization.  The  Assay  of  Coal  for  Carbonization  Purposes.  Thomas  Gray  and 
James  G.  King.  Colliery  Guardian,  vol.  121.  no.  3141.  Mar.  11,  1921.  pp.  716- 
717,  2  figs.  Laboratory  method.  Technical  paper  of  British  Fuel  Research 
Board. 


COAL  GAS 

Blending.  The  Composition  of  Coal  Gas  in  Relation  to  its  LHilization,  R.  V.  Wheeler.. 
Gas  Jl,.  vol,  153.  no.  3017.  Mar.  9.  1921.  pp.  615-619.  4  figs.  Blending  of 
coal  gas  with  coke-oven  gas  and  water  gas.  Paper  read  before  Sheffield  Gas 
Consumers'  Assn. 

COAL   MINES 

Legislation  on  Use  op  Electricity.  State  Regulations  on  the  Use  of  Electricity 
in  Coal  Mines  Increasing,  L.  C.  Ilsley.  Elec.  World,  vol.  77.  no.  14,  April  2, 
1921.  pp.  763-765.  Type  of  regulations  governing  use  of  electrical  equipment 
in  coal  mines. 

COAL   MINING 

Pillar  Drawing.  Coal  Pillar  Drawing  Methods  in  Europe,  George  S.  Rice.  Coal 
Industry,  vol.  4,  no.  4,  April  1921.  pp.  215-218,  5  figs.  Discussion  of  pillar 
and  single  stall,  pillar  and  double  stall,  square  chamber,  and  bord  and  pillar 
methods  as  used  in  Europe  to-day.  Paper  read  before  Am.  Inst.  Min.  & 
Metallurgical  Engrs. 

COAL   WASHING 

Froth  Flotation.  Froth  Flotation  as  Applied  to  the  Washing  of  Industrial  Coal, 
Ernest  Bury,  Walter  Broadbridge  and  Alfred  Hutchinson.  Trans.  Instn. 
Min.  Engrs.,  vol.  60,  part  3,  Feb.  1921.  pp.  243-25.3.  4  figs.  Principles  of 
froth  flotation  and  account  of  operation  of  froth-flotation  process.  Represent- 
ative results  obtained  on  various  types  of  material.  Economical  aspects  of 
process  specially  as  applied  to  preparation  of  coal  for  production  of  metallurgical 
coke. 

COKE 

Testing.  Standardizes  the  Testing  of  Coke.  Iron  Trade  Rev.,  vol.  68,  no.  15, 
April  14,  1921.  pp.  1037-1038,  2  figs.  Committee  report  of  Southern  Ohio 
Pig  Iron  Assn. 

CONCRETE  CONSTRUCTION,  REINFORCED 

Cost  of  Placing  Concrete.  What  is  the  Best  Arrangement  for  a  Contractor's 
Plant?  Contract  Rec.  vol.  35.  no.  13,  Mar.  30,  1921.  pp.  312-31.5.  8  fip. 
Analytical  treatment  of  cost  of  placing  concrete  in  reinforced  concrete  build- 
ings, using  various  layouts  of  plant.  Chart  comparing  seven  t>-pes  of  plant 
layout. 

COMPRESSED   AIR 

Metering.  The  Metering  of  Compres.sed  Air,  John  L.  Hodgson.  Trans.  Instn. 
Min.  Engrs.,  vol.  60.  part  3.  Feb.  1921.  pp.  271-280  and  (discussion)  pp.  280 
287,  17  figs.     Construction  and  operation  of  various  types  fo  meters. 

Expansion  and  Contraction.     Expansion  and  Contraction  in  Concrete  Structures, 
Albert  M.  Wolf.     Eng.  World,  vol.  18.  no.  4.  April  1921.  pp.  233-236.  1  fig. 
Experimental  results  found  by  various  investigators.     Derivation  of  empirical 
formula  for  determining  net  contraction  of  concrete. 
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C-ONCllKTE   ni,OCKS 

CAtTINa  Till"  ('iiltiilntioii  o(  Coiiori'te  Ulookn  (Note  «ur  lo  onloul  do»  pi*^»  en  h*lon 
<l«  cimi'nt  (on.lut.  A  V  Miijiiy.  Urviii-  do  rinitl>nii<ur,  vol  2«,  no  3.  Mar. 
1921.  ik|>.    12A-I3H,  a  Hipi.     TraU  on  liloi-ka.     Formulas  (or  dniKning. 

Tnn.  Qunlilv  Conrrnlo  Proilurtn.  Conm<lii  I'riKluoUi,  vol.  20.  no.  .1.  Mar.  1921. 
pp  4A-II1  ruiil  r>l-(i2.  Kiwilll»  of  tcitln  on  i-onirKn  Idock.  I>rick  and  hollow 
concrete  hiillduiii  tdp.  .'^pi'cilictilionii  ndn|tl<«(l  by  Am.  Concrflto  Inst,  for 
concrete  hhick.   brick,   tile  und  areliitcctnriil  trim  Rtono. 

CONCIUCTE.  HEINFOnCED 

RMNTonciso  St»;i:i.  Tewt..*  on  lliah  TpnjU()n  Stools  in  Ueinforcod  Concrete  Deaign. 
II.  Keiiipton  Ilynoii.  Concroto  A  Conalructioiia]  Eng..  vol  16.  no.  3.  Mar. 
1021,  pp  1111-1(1».  1  fig  Keport  of  apocinl  coinniittce  on  high  tension  steel 
in  roinforcvd  concrete  of  British  Concrete  Inst. 

COPPER 

Test*.  Eipcrimonts  on  Copper  Crusher  Cylinder  .Alexander  I.  Krynilsky.  Dept. 
of  Commerce.  Technologio  Papers,  Bur.  of  Standard»,  no.  185,  Feb.  1.  1921, 
32  pp.,  15  tigs  Cumprcosion  tests  on  standard  Riehlé  testing  machine.  Length 
of  cylinders  decreased  considerably  under  repeated  application  of  load. 


PrinrlplM  of  Alloyinir 
fion     NIoetinf.  Am     I 


tn  R— Isl  Corroaloo.  Olivsr  P    Wall».    Thirty- 


riiavsNTioN 

Ninth  Of ,. 

papor  no  II).  IIP  HI-HI.  I  III/ 
alloys  are  eitlier  inotsUin  r,. 

tions  of  more  roaislinp  mplmi  m  eu- 1.  w  »-■  —  — ■-  - 

of  coppnr  in  stmil  is  given. 

TnroniM      A  Proriieal  A.pwl  of  the  Corro.i.„.  . John  F  Thomp««. 

EloctPiebemieiil    HiK-  .    Thirty-.Slnth   «en.    Mneling.    April   21-.^    l»21, 
30,  pp.  347-3M.     Comparative  study  of   various  corrosion  théorisa 


Am. 
no. 


CRANES 

IlAMMrnilEAn      A  Ilammerheail  C.rnm  (or  the  Harbour  of  Chrisliann  -  .  n 

Stor  Kran).      Tnkliuik  Ikebliul,  vol    IW.  no    2.  Jan    H,l'j2l.pi. 
Cranes  lifu  100  tons  to  a  height  of  2.'>  m  and  is  intendwl  mainly  !•  r  ,^ 

and  removal  of  boilers  and  «hip  enginm.     lU  larg.»t  radius  u  2»  m.    m^'-'J". 
operated  by  alUTnating  current  at  220  volU,  have  a  toUl  capacity  of  2M  hp. 

CUTTING   TOOL.S 

Standards.  Report  of  the  German  Industry  Ommitto»  on  3l*nd»rds  (Mitti»ilungeo 
dta  NonncnausBChusM»  der  Dcutschen  Industrie).  Betncb,  (»p««lal  no.) 
vol.  3.  no.  11.  Mar,  1921.  pp  147-162.  7  fig».  Proposed  new  »Und«r.ls  for 
hand  wheels,  grain  milling  rolls,  and  cutting  tools. 

CYLINDERS 

Block  Prodcctiom.  UtUiiation  of  Special  Machine»  in  Cylinder  Block  Production, 
J  Edward  Sohipper.  Automotive  Industrie*,  vol.  +i.  no.  U,  AprU  7.  11)21, 
pp   756-7S9,  22  6<s.     Manufacture  of  Paige  Cyunder  blocka 


COPPER   ALLOYS 

•CoppER-NiCKEU  Copper-Nickel  Alloys.  Paul  D.  Merica.  Chem.  &  MetallurKical 
Eng.,  vol.  24.  no.  13.  Mar.  30.  11121.  pp.  558-560.  4  figs.  Notes  on  structure 
and  properties  of  nlloys  used  (or  driving  bands,  condenser  tubes  and  coinage. 
Various  names  and  analyses  for  nickel  silver  are  tabulated,  with  notes  upon 
their  most  common  uses. 

■Copper-Tin.  The  Constitution  of  the  Allo>'s  of  Copper  with  Tin,  III.  John  L. 
Haughton.  Metal  Industry.  (Lend.),  vol.  IS.  no.  13.  April  1.  1921.  pp.  241- 
247.  7  figs.  Transformations  other  than  formation  of  eutcctic,  occurring 
below  250  dcE.  cent,  Hrtnge  of  compaiition  studied  was  from  about  40  per 
cent  tin  to  100  per  cent  tin.  ^ 

Heat  Treatment.  Heat  Treatment  o(  Copper  .Mloys.  J  S.  Glen  Primrose.  Foundrj- 
Trade  JI..  vol,  23.  no.  241.  Mar.  31.  1(121.  pp  291-296.  10  fig».  ExpcrimenUl 
study  o(  effect  of  heat-treatment  upon  tensile  properties  of  copper-aluminum 
and  copper-zinc  alloys.     Paper  re.«id  be(ore  Instn.   British  Foundrymen. 

Properties.  Plastic  De(ormation  of  Some  Copper  .\lloys  at  Elevated  Temperatures, 
C.  A.  Edwards  and  A.  M.  Herbert.  Eneineoring.  vol.  121  no.  2S8I,  Mar. 
IS.  1921.  pp.  341-344.  11  figs.  .Vise  in  .Metal  Industry  (Lond.).  vol.  IS,  no. 
12,  Mar.  25.  1921.  pp  221-229.  11  figs,  .apparatus  designed  by  writers  for 
making  identation  tests  under  dynamic  stresses.  Results  o(  experiments  with 
copper-zinc  and  copper-aluminum  alloys.     Paper  read  be(ore  Inst,  of  Metals. 


CORROSION 

Boiler  TtrsES.     Unusual  Boiler  Tube  Corrosion  by  Carbon  Dioxide,  Barsillai  G. 

Worth.  Am.  Electro-chemical  Soc,  Thirty-Ninth  Gen.  Meeting,  .\pril  21-23, 
1921.  no.  28,  pp.  329-335.  2  figs.  Corrosion  was  located  as  due  to  soluble 
iron  bicarbonate  in  water  used,  which  gave  off  large  quantities  of  carbonic 
acid  gas  when  heated  in  boiler. 

Heating  Systems.  Practical  Means  of  Preventing  Corrosion  of  Iron  and  Steel 
Where  Not  Exposed  Directly  to  the  Atmosphere,  F.  N.  Speller.  Thirty- 
Ninth  Gen.  Meeting.  Am.  Electrochemical  Soc.  .\pril  21-23.  1921,  advance 
paper  no.  5.  pp.  37-46.  2  figs.  Methods  of  deoxidizing  water  to  prevent  cor- 
rosion in  hot-water  heating  systems. 

Iron  and  Steel.  Experiments  on  the  Corrosion  o(  Iron  and  Steel.  T.  S.  Fuller. 
Am.  Electrochemical  Soc.  Thirty-Ninth  Gen.  Meeting.  .A.pril  21-23.  1921, 
no.  29,  pp.  337-346,  16  figs.  Observations  of  beha\-ior  o(  drops  of  water 
standing  on  pure  iron  and  other  metals,  also  standing  partly  on  iron  and 
partly  on  zinc  or  brass.  Oxidation  is  usually  perceptible  in  one  minute  and 
quite  marked  in  15  min. 

Some  Observations  on  the  Mechanism  of  the  Increased  Corrosion  Resist- 
ance of  Steel  and  Iron  Due  to  Small  Copper  Contents.  D.  M.  Buck.  Thirty- 
Ninth  Gen.  Meeting.  .A^m.  Electrochemical  Soc.  .April  21-23,  1921,  advance 
paper  no.  6,  pp.  47-53,  3  figs.     Results  of  experiments. 

The  Corrosion  of  Old  Iron,  E.  A.  Richardson  and  L.  T.  Richardson. 
Thirty-Ninth  Gen.  Meeting.  Am.  Electrochemical  Soc.  April  21-23.  1921. 
advance  paper  no.  7.  pp.  55-58.  .Analyses  of  specimens  of  iron  and  steel 
which  had  been  subjected  to  atmospheric  corrosion  for  35  yr.  Those  con- 
taining over  0.10  per  cent  copper  were  in  good  condition,  while  of  those  con- 
taining less  than  0.10  per  cent  copper  some  were  in  (air  condition  and  others 
in  poor  condition. 

'Iron  and  Steel  Pipe.  Control  of  Corrosion  in  Iron  and  Steel  Pipes.  F.  N.  Speller. 
Jl.  Eng.  Inst.  Canada,  vol.  4,  no.  4,  April  1921,  pp  233-237,  2  figs.  Causes 
o(  corrosion,  external  and  internal,  in  iron  and  steel  pipe  mains  with  summary 
o(  control  methods. 

-  Non-Ferrous.  Some  Types  of  Non-Ferrous  Corrosion.  H.  S.  Rawdon.  Thirty- 
Ninth  Gen.  Meeting.  Am.  Electrochemical  Soc.  .April  21-23.  1921.  advance 
paper  no.  9,  pp.  73-79,  8  figs.  Examples  o(  each  of  (our  types  o(  corrosion: 
Selective  attack  o(  certain  constituents;  intercrystalline  brittleness;  internal 
oxidation;  and  simultaneous  action  o(  stress  and  corrosion. 


D 

DAMS 

Htdraouc-Filu  Hydraulic  Fill  Practice  on  Terrace  Reservoir  Dam,  John  E. 
Field.  Eng.  Ncws-Rec.  vol.  86.  no.  14.  .April  7.  1921,  pp.  597-609,  3  figa. 
Construction  of  earth-fill  dam  in  Southern  Colorado.  Studies  of  flume  lining 
place  cast-iron  plates  first  and  green  spruce  blocks  second  in  durability. 

DIE  CASTING 

Developments.  Die-Casting  Methods  and  Metals— I.  M.  H.  Potter.  Foundry. 
vol.  49.  no  8.  .April  15.  1921.  pp.  303-306.  .Advantages  and  limitations  of 
die  casting  are  discussed  and  development  and  present-day  practice  are  outlined. 

DIES 

Bending  The  Design  and  Construction  of  Press  Tools.  Eng.  Production,  vol.  2, 
"nos.  24  and  26.  Mar.  17  and  31.  1921.  pp.  346-348.  8  figs.,  and  401-405,  6  figs. 
Design  o(  bending  and  curling  dies. 

DIESEL  ENGINES 

Marine.  Adjustment  o{  Crosshead-Pin  Bearings  and  Main  Bearings  of  Marine 
Diesel  Engines.  Louis  R.  Ford.  Power,  vol.  53.  no.  14,  April  5.  1921.  pp. 
546-547.  3  figs.     Details  o(  procedure.  ,       tt   r    j  t.    t       k 

Building  Diesel  Marine  Engines  (or  Seagoing  Vessels — II.  ired  B.  Jacobs. 
Mar.  Rev.,  vol.  51.  no.  5,  May  1921.  pp.  221-229.  23  figs.  Practice  at  works 
of  Busch-Sulzer  Bros.  St.  Louis.  Mo 

The  Polar  Marine  Diesel  Engines.  Practical  Engr..  vol.  63,  no.  177o, 
Mar.  3,  1921.  pp.  134-137.  4  figs.  Four-cylinder  type  developing  500  b.hp. 
at  150  r.p.m. 

Nordbehq.  Largest  Stationary  Diesel  Engine  in  the  United  States.  Power,  vol. 
53,  no.  13.  Mar.  29.  1921.  pp.  498-501,  7  figs.  Nordberg  2000  b.hp.  vertical 
Diesel  engine  of  valve-in-head  scavenging  two-stroke-cycle,  single-acting 
type.  Four  power  cylinders.  500  b.hp.  each,  scavenging  pump  and  air  com- 
pressor driven  by  crankshaft.  Engines  to  be  direct-connected  to  1350-kw. 
a.  c.  generators  to  supply  electrical  service  to  copper  mines 

OlL-FuEL  Injection.  Some  Experiments  in  Connection  with  the  Injection  and 
Combustion  o(  Fuel  Oil  in  Diesel  Engines.  C.  J.  Hawkes.  Trans.  North-East 
Coast  In.^tn.  Engrs.  &  Shipbuilders,  vol.  37.  part  2.  Dec.  1920.  pp.  37-92. 
28  figs.  Experiments  carried  out  at  British  .Admiralty  Engineering  Laboratory 
in  connection  «ith  development  o(   high-speed  engines  (or  naval  purposes. 

Standardization.  Standardized  Diesel  Engines — II,  H.  R.  Setz.  Mar.  Eng.. 
vol.  26,  no.  4,  -April  1921,  pp.  324-328.  8  figs.  Discussion  of  construction 
invoh'ing  (our  valves  in  cylinder  head.     Study  o(  propelling  characteristics. 

DRILL  CHUCKS 

Manufacture.  .Application  o(  Interchangeability  to  Drill  Chuck  Manufacture — II. 
ilachy.  (Lond.),  vol.  17,  no.  442,  Mar.  17.  1921,  pp.  725-730.  18  figs.  Tooling 
and  gaging  equipment  employed  in  manuiacturing  Casier  twin-screw  drill 
chuck. 

DRILLS 

Standard.  Report  o(  the  German  Industry  Committee  on  Standards  (Mitteilungen 
des  Normenausschusses  der  Deutschen  Industrie).  Betrieb.  vol.  3.  no.  13, 
Mar.  25.  1921  pp.  171-180,  11  figs.  Proposals  of  the  Board  o(  Directors  (or 
tool  tapers,  Morse  tapers,  conical  reamers  for  Morse  and  metric  tapers,  and 
metric  tapers.  As  a  basis  for  the  standardization  of  the  Morse  tapers  the 
original  table  of  the  Morse  Twist  Drill  4-Maohine  Co..  New  Bedford,  Mass., 
is  used. 
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DROP   FORGINGS 

Malleable  Iron  versos.  Why  Drop  Forgings  Are  Replacing  MitUeable  Iron 
Castings,  F.  B.  Fairbanks.  Forging  &  Heat  Treating,  vol.  7,  no.  3.  Mar. 
1921,  pp.  173-175,  8  figs.     Comparative  study  of  photomicrographs. 


ELECTRIC   MOTORS,  A.C. 

Induction.  On  the  Design  of  Split  Phase  Motors,  E.  A.  Binncy.  Elecn.,  vol.  86, 
no.  2235,  Mar.  18,  1921,  pp.  322-325,  9  figa.  Design  of  single  phase  induction 
motor  having  main  or  winding  and  auxiliary'  or  starting  winding  on  stator 
and  squirrel-cage  rotor. 


E 


EARTH 

Pressure  op.  Effect  of  Practical  Factors  on  Earth-Pressure  Theory.  George 
Paaswell.  Eng.  News-Rec.  vol.  86.  no.  IG.  April  21,  1921,  pp.  082-683.  1  fig. 
Many  observed  phenomena  are  due  to  cohesion  but  designing  for  non-coherent 
material  is  conservative  practice. 

ELECTRIC  CIRCUITS,  A.C. 

Inductive  Interference.  Inductive  Interference  of  Power  Circuits  with  Com- 
munication Circuits,  A.  C.  Caldwell  and  E.  Marsden.  New  Zealand  Jl.  Sci. 
&  Technology,  vol.  3,  nos.  5  and  6.  Jan.  1921,  pp.  286-295,  7  figs.  Records 
of  measurements. 

ELECTRIC   DISTRIBUTION 

Economics.  The  Distribution  of  Electricity,  W.  B.  Woodhouse.  Jl.  Instn.  Elec. 
Engrs.,  vol.  59.  no.  297,  Jan.  1921.  pn.  85-93,  7  figs.  Conditions  of  economic 
distribution  are  determined  by  conflicting  technical  and  financial  considera- 
tions, necessity  for  several  working  pressure  is  shown,  and  general  expression 
is  obtained  for  capital  expenditure  on  mains  and  substations. 

Some  Economic  Aspects  of  Extra-High-Tension  Distribution  by  Under- 
ground Cable,  Reginald  O.  Kapp.  Jl.  Instn  Elec.  Engrs.,  vol.  59.  no.  297, 
Jan.  1921,  pp.  94-107.  18  figs.  Rules  are  given  with  reference  to  design  of 
cable  layout^s  and  for  determing  most  economical  voltage  of  transmission. 
It  is  shown  that  after  allowance  for  diversity  factor  and  stand-by  cables  had  been 
made,  total  kva.  capacity  of  feeders  leaving  power  station  is  still  considerably 
greater  than  maximum  station  load,  on  account  of  uneven  sharing  of  load, 
and  means  are  suggested  for  reducing  discrepancy 

ELECTRIC  DRIVE 

Steel  Mills.  The  Frequency  Problem  in  the  Steel  Industry.  B.  C.  Lamme.  Jl. 
Am,  Inst.  Elec.  Engrs..  vol.  40.  no,  4,  April  1921,  pp.  294-300.  Possibilities 
for  utilization  of  50  cycles.  Comparative  advantages  and  disadvantages 
of  25  and  60  cycles. 

ELECTRIC   FURNACES 

Inductive.  Recent  Progress  in  High  Frequency  Inductive  Heating,  E.  F.  Northrup. 
Am.  Electrochemical  Soc,  Thirty-Ninth  Gen.  Meeting,  April  21-23,  1921. 
paper  no.  18,  pp.  179-200,  13  figs.  Furnaces  of  certain  types  are  described 
and  actual  performances  given,  showing  them  to  run  at  30  to  40  per  cent 
electrothermal  efficiency. 

Muffled  Arc.  New  Types  of  Electric  Furnaces.  Metal  Industry,  (N.  Y.),  vol. 
19,  no.  4,  April  1921,  pp.  149-150,  4  figs.  Muffled  are  furnaces  developed 
by  Gen.  Elec.  Co.  for  melting  non-ferrous  metal. 

Non-Ferhous  Alloys.  Electric  Furnaces  for  Non-Ferrous  Alloys,  H.  W.  Gillett. 
\m.  Electrochemical  Soc.  Thirty-Ninth  Gen.  Meeting.  April  21-23,  1921, 
no.  24.  pp.  277-195.  Tabulates  in  detail  all  electric  furnaces  in  U.  S.  smelting 
non-ferrous  metals  giving  kind  of  furnace,  users  and  capacity  per  heat.  There 
are  323  electric  furnaces  in  144  different  plants  with  capacity  of  193  tons  per 
single  heat  and  using  42.350  kw. 

Open-Hearth  Versus.  Makes  Comparison  of  Melting  Costs.  Foundry,  vol.  49. 
no.  8.  April  15,  1921,  pp.  315-318,  3  figs.  Ohio  Steel  Castings  Co.  operating 
both  electric  and  open-hearth  furnace  gives  data  covering  two  processes  from 
which  estimated  costs  are  calculated. 

Steel  Manufacture.  Electric  Furnaces  for  Making  Steel — II,  Alfred  Stansfield. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  4,  April  1921,  pp.  263-266.  5  figs. 
Classification  of  electric  steel-making  furnaces.  General  features  and  advan- 
tages of  arc  furnace  and  resistance  furnace.  Operating  features  of  electric 
furnaces. 

The  Regulation  of  Electric  Steel  Arc  Furnaces  Using  Movable  Electrodes, 
W,  G.  Mylius.  Thirty-Ninth  Gen.  Meeting,  Am.  Electrochemical  Soc, 
April  21-23,  1921,  advance  paper  no.  20.  pp.  213-225.  8  figs.  Discussion  of 
difficulties  of  operating  arc  furnaces  for  smelting  steel,  particularly  when 
melting  cold  scrap,  and  of  kinds  of  arc  current  regulators  which  have  been 
devised  to  maintain  some  function  of  power  input  constant,  such  as  current, 
voltage,  watts,  or  a  combination  of  these. 

ELECTRIC  LOCOMOTIVES 

Swiss.  Swiss  Electric  Locomotive  Progress.  Elec,  Ry.  Jl.,  vol.  57,  no.  16,  April 
16,  1921,  pp.  724-727,  9  figs.  Details  are  given  of  recent  locomotives  manu- 
factured by  leading  two  builders  of  electrical  apparatus  in  Switzerland.  Par- 
ticular attention  is  given  to  machines  for  federal  railways.  Some  experiments 
with  new  types  of  drive  are  included,  indicating  leaning  toward  gears  as  sub- 
stitute for  side  rods. 

ELECTRIC   MOTORS 

Temperature  Rise.  Temperature  Rise  with  Short-Time  Loads,  R.  E.  Hellmund. 
Elec.  World,  vol.  77,  no.  13,  Mar.  26,  1921,  pp.  707-709,  1  fig.  Equations  for 
temperature  rise.  tM 


ELECTRIC   SWITCHES 

Bus  Short  Circuits.  New  Type  of  Switch  House  Prevents  Bus  Short  Circuits, 
B.  G.  Jamieson.  Elec.  World,  vol.  77.  no.  14.  April  2.  1921,  pp.  761-763, 
5  figs.  Wide  separation  of  bus  phases  in  new  Calumet  plant  of  Commonwealth 
Edison  Co.  precludes  interphase  short  circuits.  Current-limiting  reactors 
are  utilized  for  purpose  of  excluding  outside  disturbances. 

ELECTRIC  TRANSMISSION  LINES 

Calculations.  Calculation  of  Overhead  Transmission  Lines  (Calculs  mécanique 
des  lignes  aériennes).  Re\Tie  générale  de  l'Électricité,  vol.  9,  no.  11,  Mar. 
12,  1921,  pp.  349-360,  15  figs.  Equations  for  determining  tension  in  con- 
ductors. Calculation  of  size  of  conductors  needed.  Committee  report 
presented  to  Professional  Syndicate  of  Electrical  Industries. 

Calculations.  Diagrams  and  Control  of  Long  Distance  Electric  Trans- 
missions Lines  (Calculs,  diagrammes  et  régulation  des  lignes  de  transport 
d'énergie  à  longue  distance),  P.  Thielemans.  Revnie  générale  de  l'Électricité, 
vol.  9,  no.  14,  April  2.  1921,  pp.  451-460,  7  figs.  In  former  article  published 
in  Revue  générale  de  l'Électricité,  Sept.  25  and  Oct.  2,  9  and  16.  pp.  403^16. 
435-443,  475-482  and  515-529.  writer  explained  graphical  method  for  studying 
behavior  of  electric  transmissi<Jn  lines,  and  gave  examjiles  of  application  of 
method  in  concrete  cases.  In  present  article  method  is  generalized  and  is 
applied  in  particular  to  study  of  line  by  sections.     (To  be  continued.) 

Stresses  in  Wires.  Cable  Spans  with  Suspension  Insulators,  I.  R-  Robinson, 
New  Zealand  Jl.  Sci.  &  Technology,  vol.  3.  nos.  5  and  6.  Jan.  1921,  pp.  280- 
285,  1  fig.  Derivation  of  formula  for  computing  tension,  for  different  tem- 
peratures, of  wire  of  high-tension  transmission  line  with  suspension  insulators. 

Suspension-Insulator.  Stringing  Suspens  ion- Insulator  Lines  in  Rough  Country, 
Murray  J.  Idail.  Elec.  World,  vol.  77,  no.  15.  April  9,  1921.  pp.  812-814, 
1  fig.  All  spans  between  dead-end  towers  are  pulled  to  same  tension,  one  such 
that  elastic  limit  is  not  exceeded  under  maximum  loading  conditions.  Basis 
for  investigations. 

ELECTRICAL   MACHINERY 

Standards.  Standards  for  Electrical  Machinery  Adopted  by  International  Electro- 
technical  Commission  (Norme  per  le  macchine  elettriche  adottate  dalla  Com- 
missione  Elettrotecnica  Internazionale.  Rivista  tecnica  d'elettricita,  vol. 
54.  no.  1977,  Jan.  30.  1921,  pp.  22-25.  Units  in  which  characteristics  of  motors, 
generators,  transformers,  etc.  must  be  specified.     (Concluded.) 

ELECTRIC  WELDING  ARC 

Rate  of  Cutting.  Solving  Arc  Welding  Problems.  A.  M.  Candy.  Iron  Trade  Rev., 
vol.  68.  no.  12.  Mar.  24,  1921.  pp.  829-835.  19  figs.  Graphs  showing  rate  of 
cutting  cast  iron,  malleable  iron  and  steel  by  arc  process.  Tests  of  welds. 
Paper  read  before  Am.  Foundrymen's  Assn. 

Theory  of.  Phenomena  of  Arc  Welding,  O.  H.  Eschholz.  Thirty-Ninth  Gen. 
Meeting,  Am.  Electrochemical  Soc,  April  21-23.  1921,  advance  paper  no.  8, 
pp.  59-71,  16  figs.  Study  of  metal  deposition,  fusion  and  arc  stability  during 
electric  welding. 

ELECTROLYSIS 

Water  Mains.  Electrolysis  Mitigation  in  Winnipeg,  W.  Nelson  Smith.  Elec.  Ry. 
Jl.,  vol.  57,  no.  13.  Mar.  26.  1921.  pp.  584-589.  5  figs.  Three-wire  system  has 
been  applied  to  bring  ground  retiirn  conditions  of  Winnipeg  Elec.  Ry.  into 
conformity  with  electrolysis  act  passed  by  legislatiore  of  Province  of  Manitoba. 
Act  was  passed  after  investigation  of  Manitoba  Public  Utilities  Commission 
into  corrosion  of  cast-iron  water  mains  in  Winnipeg. 

ELECTROPLATING 

Iron.  Metal  Plating,  W.  G.  Knox.  Metal  Industry,  vol.  19,  no.  4,  April  1921, 
pp.  160-162,  2  figs.  Table  showing  time  required  to  deposit  given  thickness 
of  iron  with  different  values  of  current  density. 

EMPLOYEES 

Rating.  Giving  the  Worker  a  Card-Index  Rating.  Frank  H.  Williams.  Iron  Age. 
vol.  107.  no.  16,  April  21.  1921.  pp.  1033-1035.  1  fig.  Practice  of  S.  F.  Bowser 
&  Co.,  Ft.  Wayne,  Ind..  manufacturers  of  storage  systems  for  oil  and  gasoline. 
Employees  are  marked  monthly  on  10  pts.     Records  form  bases  for  production. 

EMPLOYMENT  MANAGEMENT 

Employees  Lists.  What  About  Yoiir  Labor  Force  When  Business  Picks  Up? 
Factor^-,  vol.  26,  no.  7,  April  1.  1921.  pp.  831-834,  1  fig.  .\dvise3  record  of 
names,  addresses  and  qualifications  of  workers  applying  for  positions,  even 
though  at  time  of  application  they  cannot  be  hired,  with  a  view  to  insure 
sufficient  supply  of  workers  when  production  again  demands. 

Promotion  Methods.  Keeping  Employees  in  Line  for  Promotion.  Robert  t.  Clegg. 
Iron  Age,  vol.  107.  no.  12,  Mar.  24,  1921,  pp.  761-763,  2  figs.  Forms  for 
keeping  perpetual  inventory  of  employees  giving  record  of  service,  successive 
promotions,    personal   elements,    outside   activities,    education    and    hobbies. 
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KNUINKKUH 

Civic  niiTiM.  KitBlni^riitg  In  n  nrft«<l#»r  AniM-^t,  Drnn  Murimirr  i;  <  ".Hilry  Miohl- 
gnu  'IWhitir,  :U.  iin.  I.  Mitr  lU'JI.  pp  IM-J-I  Iriii-M  nrnntiiiiyl  roiiiKTntion 
of  iMiKiiiii'm  iiiitniia  tlit'iiMi'lvt^  Hitil  tlii'ir  intrttripntioii  in  rivir  ufTnini  lui  iluttoa 
otisiiit'i^ni   (iwi*   to    iniMlrrn   rnliiplvi   riviluntiuil- 

THorKiwioNAi.  Phm'TIcis.  Oponiliiiv  CtM»!»  nf  Kniilnrfring  Prmrtiro.  Kng.  Now»- 
KiMV,  Viil  HH.  nil.  i;t.  Miir  A).  Htj\,  j>p.  M'2-MX  A  h«ji.  riu>U)ni  Includs 
fNlurntiiiti,  cnpitrily,  I'liuw  of  work,  nml  diny't  and  Imlirrri  «KiH^tmw  of  huaineaa. 
Itruniiiintioi)  rhurt  ttf  iin  i-nRiiuHTinM  firm       b'urnti»  fur  <-(Mt  kr«<piiic. 

UKOMTitATioM.  I.lmuiinit  of  Kii||im<<«ni.  J|.  Am.  Hoa.  Wont.  A  Vont.  Knsni.. 
vol.  1*7,  no.  'A,  April  11121.  pp.  :i2tKl.:)A.  AlMtrart  cnvcrinj(  pruM^itt  utatuii  of 
Innialiition  for  liconniiig  uf  rnainfiT*  in  vitriuiin  •tntca.  Ucport  of  I'ublir>ation 
Coniniit(rt>.  Am.  Hoc,  of  lient  A  Vent.  ICncni. 

liuiUNKRATiuN.  Kws  foF  rmrtioina  KnuinriTS.  V.nm.  World,  vol.  18,  no.  4,  April 
!02I.  pp.  2-i7-'2'i\,  4  (iKJi.  rruitn<m  rrporl  nmuc  by  rommittfw  of  Am.  Alan, 
uf  Kngrs. 

ENAMELING 

Elkctric  FrnMACCs.  Elootrio  Hont  llnuoe  EnnmHins  Output  Janii's  W.  Carprntcr. 
Elw.  World,  vol.  77.  no.  HJ.  April  10.  1921.  pp.  S73-vS75.  1  fig.  Opomting 
data  fruni  St.    LouLs  instulltition. 

EXCAVATORS 

MccBAincAL.  Mcchnnicnl  ExcavHton*  (Lc«  excavateur»  m^caniquca).  Génie 
Civil,  vol.  78.  no.  i).  Feb.  20,  11(21.  pp.  185-190,  12  figs.  Sur\ey  of  recent 
developments  rtiui  uses. 

EXPLOSIONS 

Grain  Dust.  Dust  Explosion  at  Large  Chicago  Grain  Elevator.  Eng.  News-Rec., 
vol.  SO,  no.  13.  Mm.  31,  1921.  pp  500562.  2  figs.  Explosion  in  Chicago  grain 
elevator  of  Chicago  &  Northwestern  Railway.  Six  men  were  killed  and  4 
injured,  and  about  500.000  bushels  of  grain  were  lost  or  damaged. 


FACTORIES 

CoxsTRUCTiON.  Auto  Body  Plant  Bi*ilt  of  Reinforced  Concrete,  V.  E.  Winell. 
Concrete,  vol.  18.  no  4,  April  I92I,  pp.  160-164,  6  figs.  Plan  and  layout  of 
Fisher  Body  Ohio  Co.'s  plant- 

Layout.  Plant  Layout  Studies  bv  Concrete  Institute  Committee.  Eng.  News- 
Rec..  vol.  86.  no.  12.  Mar.  24.  1021,  pp.  505-507.  4  figs.  Report  submitted  at 
annual  convention  embodies  description  of,  and  comparative  costs  upon  seven 
fundamental  types. 

FACTORY  MANAGEMENT 

See  Industrial  Management. 

FATIGUE 

Steel  Works.  Fatigue  and  Efficiency  in  Iron  and  Steel  Works — IV.  H.  M.  Vernon. 
Eng.  &  Indus.  Management,  vol.  5.  no.  U,  Mar.  17,  1921.  pp.  320-323.  2  figs. 
Investigations  undertaken  for  British  Industrial  Fatigue  Research  Board. 
Influence  of  reduction  of  hours  on  rolling-miU  output. 

FERRONICKEL 

Anomaly  of  Expansion*.     Effect   of  Additions  in   the   Anomaly   of  Expansion  of 

Ferronickels— Application  to  Ferro-Xickel-Chrome  Alloys  (L'action  des 
additions  sur  l'anomalie  de  dilatation  des  ferronickels;  application  aux  alliages 
fer-nickelnïhrome),  M.  P.  Chevenard.  Comptes  rendus  des  Séances  de 
l'Académie  des  Sciences,  vol.  172,  no.  10,  Âlar.  7,  1921,  pp.  594-596,  2  figs. 
Graphs  plotted  from  results  obtained  in  experiments. 

FIREBRICK 

Tests.  Comparing  Brick  for  Boiler  Furnace  Linings.  R.  C.  Brierly.  Combustion, 
vol.  4,  no.  4,  April  1921,  pp.  20-22  and  41,  2  figs.     Records  of  tests. 

FLOORS 

Flat-Slab.  Flat-Slab  Floors  Built  Without  Drops  or  Capitals.  Eng.  News-Rec 
vol.  S6.  no.  16.  April  21.  1921,  pp.  672-673,  2  figs.  Procedure  followed  in 
construction  of  seven  story  building  in  San  Francisco. 

Gypsum-Block.  L'se  Special  Light  G^Tpsum  Blocks  in  Floor  Construction,  A.  V. 
Bekay.  Eng.  News-Rec.,  vol.  86,  no.  13.  Mar.  31.  1921.  pp.  544-546,  5  figs. 
Floor  construction  of  seven-story  reinforced-concrete  frame  apartment  house. 
Gypsum  tile  blocks,  producible  on  quantity  basis,  were  used  in  maimer  of 
well-known  tile  and  joist  systems. 

FLOW   OF  WATER 

Measurements.  Measuring  Water  Flow  for  Power  Purposes.  N.  R.  Gibson.  Mech. 
Eng..  vol.  43.  no.  4,  April  1921.  pp.  247-248.  1  fig.  Description  of  Gibson 
method  and  apparata^  and  account  of  its  application  in  efficiency  tests  of  37,- 
500-hp.  turbines  of  Niagara  Fall  Power  Co.  Mean  velocity  of  column  of 
water  in  penstock  by  recording  changes  of  pressure  at  point  in  pipe  line  when 
flow  of  water  therein  is  gradually  brought  to  rest  by  closing  valve  or  turbine 
gates.     Mean  change  or  pressure  recorded  is  measure  of  velocity  destroyed. 


KusauiL 

Indian  Kng  ,  vol.  fVU,  no.  7.  Ffrti.  12,  1U2I,  pp  tf4-M,  0  Ûmt. 
«UitUtica  from  tulw  writ.     (To  !*«  continued.) 


HuImkiiI  Walnr  How  with  H(mvI«|  Rrfrrnruw  to  Waivr  l^aing.  W.  Ilu-k*y. 

Dcprniaion  rtirrm 


FOrNDATIONH 

CoNCHETV.     Fuundnlinn  of   Multiple  OuittI*  King  Girdnn  Utr   St-w   YurV  f'',urt 

fIfiUNr,  Ctirltnn  H    VrorUir.      Kng.   \cw»-Unp  ,  vol    H*;,  no.   12,  ..*|, 

pp     ■H*-M97.    0   figi       PrrvfMtn.ii    of    unc^unl    ^t'iilfmrut    mnU  ,it 

NUppfirting    h4-nvy    riionumfntiil    building    of    hrxogonAl    gr'.  ',u 
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FREIGHT   HANDLING 


BmuonitAPifT.  Bihliogrnphy  on  Freight  Handling.  U.  F.  Kmmon  Gen.  Kite. 
Rev.,  vol.  24.  no  4.  April  1921.  pp.  37l-.1>a>.  Ltat  of  articles  on  gen«?ral  «ubiect 
of  material  handling  that  have  app^art^rj  in  technical  proa  «loce  1014. 

FUEL8 

Asn,  Fosibilitv  or.  What  Conn ti tue ntji  in  Aah  Csum  It  to  Fuoe,  G.  A.  dcGroof 
Cottl  Age.  vol.  19.  no.  12.  Mar.  24.  1921.  pp.  534-530.  5  fin.  Orapha  ihowlac 
relation  of  fusing  temperature  of  aiih  to  percentage  of  ■uica.  iron  oxi/Je  aod 
sulphur. 

CALORiric  Value.  A  Propo9e<l  New  Measure  of  Calorific  Power,  E.  Damour 
Gas  Jl.,  vol.  151.  no.  3021.  Anril  fl,  192!,  pp.  29-.30,  1  fig.  Meaaureraent  o 
calorific  power  of  fuels,  nartirufarly  woo^l.  peat  and  lignite  and  other  «ubntitutes 
for  coal.  Duplex-coMiftiLition  prixiurrr  furnace  for  utilization  of  low-grade 
fuels      Translatdl  from  Chimie  et  Indus'.ric. 

Colloidal.  Properties  and  Characterifltic»  of  Colloidal  Fuel,  Liodon  W.  Bates 
and  Haylett  O'Neill.  Power  Pknt  Eng.,  vol.  25.  no.  7.  April  I,  1921.  pp. 
368-369.  2  figs.  Graphs  showing  heating  value  of  colloidal  fuel  of  different 
compositions.     Papers  read  before  Royal  Soc.  Arts. 

Domestic.  The  Relative  Efficiency  of  Coal.  Gas.  and  Electricity  for  Domcvtio 
Purposes.  E.  Marsden  and  (MLhs)  E.  W.  J.  Fenton.  New  Zealand  Jl.  Sci.  A 
Technology,  vol.  3,  nos.  5  and  6.  Jan.  1921.  pp  257-270.  7  figs.  It  was  found 
in  t<»ts  that  gas  is  over  three  times  and  electricity  over  four  Um^  more  ex- 
pensive for  general  domestic  purposes  than   coal. 

Economical  Utilization.  Work  of  the  Committee  on  Utilization  of  Fuels  ^^Travaux 
de  la  commission  d'utilisation  des  combustibles),  V.  Kammerer.  Bulletin 
de  la  Société  d'Encouragement  pour  l'Industrie  nationale,  vol.  120.  no.  3, 
Mar.  1921.  pp.  286-301.  Committee  report  submitted  to  French  Ministry 
of  Public  Works.  Instructions  are  formulated  for  engineers  and  assistants 
and  suggestions  are  given  in  regartl  to  economical  production  and  utilisation 
of  steam.     From  Journal  officiel.  Feb.  20,  1921. 

FURNACES    ANNEALING 

Sheet.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinks.  Blast  Furnace 
A  Steel  Plant,  vol.  9,  no.  4,  .April  1921.  pp.  267-272,  20  figs.  Comparison  of 
different  types  of  sheet  furnaces. 

FURNACES    BOILER 

Construction.  Working  Pressure  on  Furnaces,  John  S.  Watts.  Boiler  Maker, 
vol.  21.  no.  4,  April  1921,  pp.  112-114.  1  fig.  Chart  for  calculating  thickness 
of  boiler  furnaces  to  conform   with   requirements  of  principal   classification 

societies. 

FURNACES    FORGING 

Gas-Fired.  The  Application  of  Gas  to  Forging  Furnaces.  Forging  &  Heat  Treat- 
ing, vol.  7.  No.  3,  Mar.  1921,  pp.  17S-181.  Results  of  tests.  Paper  read 
before  Am.  Gas  Assn. 

FURNACES    HEATING 

Ingot.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinks.  Forging  &  Heat 
Treating,  vol.  7,  no.  3,  Mar.  1921.  pp.  159-161,  8  figs.  Critical  comparison 
of  different  types  of  furnaces  in  use  for  heating  of  hea\'y  forging  ingots. 


GAGES 

Precision.  Precision  Gauge  Manufacture,  Arthur  G.  Robson.  Engr.,  vol  131 
no.  340i,  Mar.  25,  1921.  pp.  312-314,  26  figs.  Jigs  and  fixtures  employed. 
Example  of  calculations  involved. 

Spline.  Making  Inserted  Spline  Gauges.  Machy.  (Lond.),  vol.  IS.  no.  443  Mar 
24,  1921,  pp.  768-770,  6  figs.     Method  of  milling  splines  and  flats. 

G-\s  :nlan-ufacture 

Retorts.  Steaming  Horizontal  Retorts,  L.  Stock.  Gas  Jl,  vol.  153,  no  3020 
Mar.  30.  1921,  pp.  8O4-S05.  2  figs.  Goffin  retort-setting  at  Frankfurt  Gas- 
Works.  (Abstract.)  Paper  read  before  Mid-Rhine  Gas  Assn.  Translated 
from  German  Gas  Jl. 

GEAR  CUTTING 

Fixtures.  Efficient  Fixtures  Used  in  Gear  Cutting,  Douglas  T.  Hamilton  Can 
Machy..  vol.  25,  no.  13.  Mar.  31,  1921,  pp.  33-36.  10  figs.  Methods  of  testing 
truth  of  arbor  and  work. 
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GEARS 

Bevel.  Turning  Bevel  Gear  Blanks.  Eng.  Production,  vol.  2,  no.  26,  Mar.  31, 
1921,  pp.  411^14,   1,S  figs.     Production  on  automatic  machines. 

Helical.  The  Production  of  Helical  Gears.  Eng.  Production  vol.  2,  no.  27, 
April  7,  1921,  pp.  440-443,  8  figs.  Procedure  in  works  of  Citroën  Gear  Co., 
France. 

Involute.  Angles  of  Approach,  Recess  and  Contact  of  Involute  Gears,  A.  B.  Cox. 
Am.  Mach.,  vol  54,  no.  13,  Mar.  31,  1921,  pp.  559-561,  6  figs.  Derivation 
of  formulas 

Involute  Gear  Problems,  H,  E.  Kitchen.  Machy.  (London),  vol.  18, 
no.  445,  April  7,  1921,  pp.  11-14,  6  figs.  Enlarging  gears  without  backlash. 
Avoidance  of  undercut. 

The  Evolution  of  the  Involute  Gear  Tooth  A.  Fisher.  Machy.  (Lond.), 
vol.  17,  nos.  441-444,  Mar.  10  and  31,  1921,  pp.  714-718,  9  figs.,  and  806-809, 
11  figs.     Early  solutions  of  odontoid;  general  rolled  curve  or  roulette  solution. 

Maao  System.  The  Maag  System  of  Gearing — I.  Engr.,  vol.  131,  no.  3403  Mar. 
18,  1921,  pp  283-285,  5  figs.  Generating  cutting  machine.  Involute  teeth 
are  generated  by  means  of  reciprocating  rack  cutter  with  straight-side  teeth. 

Phoddction  System.  Quantity  Production  in  a  Gear  Shop — I.  Fred  R.  Daniels. 
Machy.  CN.  Y.),  vol.  27,  no.  8,  April  1921,  pp.  763-766,  10  figs.  Practice  of 
Dittmer  Gear  &  Mfg.  Corp.,  Lockport,  N.  Y.,  in  manufacture  of  gears  for 
tractors,  trucks  and  automobiles. 

GOLD   METALLURGY 

Anttmonial  Ore  Treatment.  Treatment  of  Antimonial  Gold  Ore  at  the  Globe 
and  Phoenix  Gold  Mine,  Southern  Rhodesia.  V.  E.  Robinson.  Jl.  Chem. 
Metallurgical  &  Min.  Soc,  vol.  21,  no.  7,  Jan.  1921,  pp.  117-119.  Owing 
to  stibnite  present  and  also  possibly  to  ferrous  iron  tailing  cannot  be  treated 
directly  by  cyanide,  but  if  it  be  allowed  to  partially  oxidize  by  weathering, 
it  becomes  amenable  to  cyaniding. 

GRAIN   ELEVATORS 

Farm,  Cribs  and  Granaries — Modern  Farm  Elevators.  Concrete,  vol.  18,  no.  4, 
April  1921,  pp.  176-180,  18  figs.  Types  of  building  in  coDumon  use.  Notes 
on  their  design. 

The  Design  of  Farm  Elevators,  W.  G-  Kaiser  and  W.  A.  Foster.  Agri- 
cultural Engr.,  vol.  2,  no.  3,  Mar.  1921,  pp.  51-56,  13  figs.  Types  of  structures 
in  common  use.  Notes  on  their  design.  Committee  report  presented  at 
meeting  of  Am.  Soc.  of  Agricultural  Engrs. 

Pneumatic.  Pneumatic  Elevators  in  Theory  and  Practice,  William  Cramp.  Jl. 
Royal  Soc.  of  Arts,  vol.  69,  no.  3566.  Mar.  25,  1921,  pp.  283-297,  14  figs.  Typical 
installations.  Study  of  pressure  exerted  by  air  on  grain.  Equations  of  motion 
of  grain. 

GRAIN  HANDLING 

Pnetjmatic.  Pneumatic  Elevators  in  Theory  and  Practice,  William  Cramp.  Jl. 
Royal  Soc.  of  Arts,  vol.  49,  no.  3566,  Mar.  25,  1921.  pp.  283-294  and  (discussion) 
pp.  294-297,  14  figs.  Experimental  measurement  of  grain  velocity.  Equation 
expressing  relation  between  velocity  of  grain  and  pressure  of  air.  Conditions 
which  limit  efficiency  of  vertical  conveyor. 

GRINDING 

Cylindrical.  Points  to  Consider  in  Cylindrical  Grinding,  W.  H.  Chapman.  Can. 
Machy.,  vol.  25,  no.  13,  Mar.  31,  1921,  pp.  41-44,  2  figs.  Factors  which  deter- 
mine wheel-wearing  action.  Laws  relating  to  draw-in  and  traversed  cuts. 
Production  costs. 

Fixtures.  The  Use  of  Special  Fixtures  in  Grinding  Operations,  Ellsworth  Sheldon. 
Am.  Mach.,  vol.  54,  no.  13,  Mar.  31,  1921,  pp.  545-548,  14  figs.  Use  of  gear 
as  chuck  upon  which  to  finish  another  gear,     (grinding  tapers  without  traverse. 

GYPSUM 

Properties.  Gypsum — Properties,  Definitions  and  Uses.  U.  S.  Dept.  of  Commerce, 
Circular  of  Bur.  of  Standards,  no.  108,  Jan.  3,  1921,  21  pp.  Specifications  are 
included  for  calcium  gypsum,  neat  gypsum  plaster,  gypsum  plaster  board 
anci  gypsum  wall  board. 

Properties.  The  Relation  Between  the  Fineness  and  Other  Properties  of  Calcilned 
Gypsum,  W.  E.  Emley  and  F.  C.  Welch.  Jl.  Am.  Ceramic  Soc,  vol.  4,  no.  4, 
April  1921,  pp.  301-305.  Measurements  of  normal  consistency,  time  of  set 
and  plasticity. 


H 


HANDLING   MATERIALS 

Elbctricallt  Operated  Machinery.  The  Field  for  Electrically  Operated  Material 
Handling  Machinery,  F.  T.  Smith.  Gen.  Elec.  Rev.,  vol.  2-i,  no.  4,  April 
1921.  pp.  361-365.  6  figs.     Typical  installations. 

Freight-Handling  Devices.  A  Brief  Directory  of  Material  Handling  Apparatus. 
R.  H.  McLain.  Gen.  Elec.  Rev.,  vol.  24.  no.  4  April  1921,  pp.  306-317, 
46  figs.  Descriptions  and  illustrations  of  freight-handline  devices  which 
are  suitable  for  handling  diflferent  classes  of  material  through  horizontal  and 
vertical  motion  over  long  and  short  distances. 


RoTjTiNQ.  The  Application  of  Power-Driven  Machinery  to  the  Horizontal  Transfer- 
ence of  Miscellanfous  Freight,  J.  A.  Jackson.  Gen.  Elec.  Rev.,  vol  24,  no.  4. 
April  1921.  pp.  325-330,  6  figs.  Fundamental  principles  of  routing  that  must 
be  observed  to  secure  efficient  system  for  transferring  miscellaneous  freight  or 
material  within  building. 

HARDNESS 

Testing.  The  Study  of  Bar  Hardness  Testa  (Étude  sur  l'essai  de  dureté  à  la  bille), 
René  Guillery.  Mémoires  et  Compte  rendu  des  Travaux  de  la  Société  des 
Ingénieiu-s  Civils  de  France,  vol.  73,  nos.  10,  11  and  12,  Oct.-Dec.  1920.  j>p. 
591-606,  22  fîgs.  partly  on  supp.  plate.  Research  on  the  elimination  of  time 
elements  in  Brinell  tests.     Apparatus  measuring  by  impact  given  by  hammer. 

HEATING   AND   VENTILATION 

Fire  Hazards.  Fire  Hazards  Connected  with  Heating  and  Ventilating  Work. 
Ira  H.  Woolson.  Jl.  Am  Soc.  Heat  .&  Vent.  Engrs..  vol.  27.  no.  3,  April 
1921,  pp.  286-292.  Suggestions  based  upon  statistics  of  insurance  losses 
paid  by  companies  reporting  to  Acturial  Bur.  of  Nat.  Board  of  Fire  Under- 
writers for  five  years  1915-1919  inclusive. 

HEATING,   ELECTRIC 

Heating  and  Cooking  Apparatus.  The  Status  of  Electric  Heating  and  Cooking 
Apparatus  (Der  Stand  der  elektrischen  Heiz-  und  Kochapparate),  H.  Win- 
termeyer.  Elektrotechnischer  Anzeiger,  vol.  38.  no.  44,  Mar.  19.  1921.  pp. 
253-25S,  4   figs.     Review   of  foreign  and  domestic  patented  improvements. 

Switzerland.  The  Employment  of  Electricity  for  Heating  (Die  Verwendung  der 
Elektrizitat  in  der  Heizungstechnik),  R.  (_îautschi.  Gesundheita-Ingenieur, 
vol.  44,  no.  2,  Jan.  8,  1921,  pp.  13-17,  6  figs.  Describes  construction  and 
operation  of  electric  central  and  separate  heating  installations  in  Switzerland. 
Comparison  of  the  cost  of  heating  with  use  of  black  and  white  coal.  Notes 
on  hot-water  heating  operated  with  night  current;  heat  storage  tanks;  elec- 
trically heated  high-pressure  boilers,  etc. 

HEAT  TRANSMISSION 

Building  Materials.  The  Heat  Conduction  Coefficients  of  Building  and  Insulat- 
ing Materials  and  the  Coefficient  of  Permeability  of  New  Building  Tyiies 
(Die  Warmeleitzahl  von  Bau-und  Isoloerstoffen  und  die  Wârmedurchlâssig- 
keitzahl  neuer  Bauweisen).  Osc.  Knoblauch,  E.  Raisch  and  H.  Reiher. 
Gesundheits-Ingeniexir.  vol.  43,  no.  52.  Dec.  25.  1920.  pp.  607-623.  4  figs. 
Part  I  gives  results  of  experiments  carried  out  in  years  1912-1920  for  determina- 
tion of  heat  conductivity  of  building  and  insulating  materials.  Part  II  gives 
results  of  tests  carried  out  consecutively  since  1918  on  experimental  houses 
for  determination  of  permeability  of  certain  wall  constructions.  The  most 
important  conclusions  are  summarized.  See  also  same  journal,  vol.  44,  no.  &, 
Feb.  26,  1921,  pp.  100-101-     (Remarks  by  H.  Chr.  Nussbaum). 

Radiation.  Present  Status  of  the  Constants  and  Verification  of  the  Laws  of  Thermal 
Radiation  of  a  Uniformly  Heated  inclosure,  W.  W.  Coblentz.  U.  S.  Dept. 
of  Commerce.  Sci.  Papers,  Bur.  of  Standards,  no.  406,  Dec.  20,  1920,  48  pp. 
Examination  into  various  determinations  and  methods  employed  in  determining 
radiation  constants  by  different  experimenters.  Comparison  of  accuracy  of 
results  obtained   therewith. 

HOISTS 

Skip.  Provisions  that  Enable  the  Skip  Hoist  at  Coal  Mines  to  Give  Maximum 
Service,  Andrews  Allen  and  John  A.  Garcia.  Coal  Age,  vol.  19.  no.  12,  Mar.  24, 
1921,  pp.  529-533,  4  figs.  Where  skip  hoisting  is  employed  bottom  layout 
differs  radically  from  that  used  with  cage  hoisting.  Although  four  kinds  of 
dumps  are  available  rotary  is  variety  most  generally  installed.  Paper  read 
before  Am.  Inst.  Min.  &  Metallurgical  Engrs. 

HOUSES,   CONCRETE 

Construction.  Recommended  Practice  for  Concrete  House  Construction.  Eng. 
&  Contracting,  vol.  55,  no.  12,  Mar.  23  1921,  pp.  278-279.  Report  of  com- 
mittee on  concrete  houses.  Am.  Concrete  Inst. 

Fireproofing.  Fireproofiing  a  Concrete  Block  House,  Wharton  Clay.  Eng. 
World,  vol.  18.  no-  4.  April  1921,  pp.  275-276.  Recommendation  of  Nat. 
Conference  of  concrete  house  construction. 

Ingersoll-Rand  System.  How  the  IngersoU-Rand  Company  is  Solving  Its  Housing 
Problem  with  Concrete.  Concrete  Age,  vol.  33,  no.  6.  Mar.  1921,  pp.  18-23. 
6  figs.     Wooden  forms  are  set  up  for  complete  houses  by  one  operation. 

Machinb-Made.  Machine-Made  Reinforced  Concrete  Houses  and  Other  Structures, 
F.  G.  Engholm.  Can.  Engr.,  vol.  40,  no.  13,  Mar.  31,  1921,  pp.  337-342,  6  figs. 
Details  of  machine-made  parts  for  concrete  structures. 

HYDRAULIC  TURBINES 

Design.  The  Modern  Hydraulic  Turbine,  Frank  H.  Rogers.  Jl.  Engrs.  Club  of 
Phila..  vol.  38-3.  no.  195,  Mar.  1921.  pp.  77-90,  25  figs.  Modern  requirements. 
Tests  on  models  as  adjunct  to  design.     General  and  special  features  of  design. 

Development.  The  Present  Trend  of  Turbine  Development,  Lewis  F.  Moody. 
Mech.  Eng.,  vol.  43.  no.  4,  April  1921,  pp.  235-244.  17  figs.  Also  Jl.  Engrs. 
Club  of  Phila..  vol.  38-3.  no.  195.  Mar.  1921.  pp.  106-123,  25  figs.  Brief  survey 
of  past  history  and  recent  progress,  together  with  discussion  of  theoretical 
problems  involved  in  hydraulics  of  modern  high-speed  trubine.  notably  deter- 
minations of  turbine  and  pump  efficiencies  as  related  to  specific  speed. 
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EmcmNrT  KroDoinir  Intporlniiro  tif  tlir  Kllloinitev  of  llyilrnuli''  Turhinni  for 
Now  Cuniilriirlliiit  nii<l  Itrftiiiiitrix'tiitii  ( Wirturiinftltrlto  UrMlfititiing  <lna  Wlr- 
ktiniCNiiriiilitji  ilrr  WrtMiorlurtiinnri  iifilr  riiitMrhi'ttluiiiii^ti  Immim  Nnultnti  iiriil 
Ihiiniiu).  II  l,riiirr  Znit.  lU^  Vrr<Mii<-M  <|(<it(Mi-tii-r  lntf<>iil<'iirn,  vol  (W.  no  U. 
Krl)  '.'.t\,  lU'.M.  |i|)  'SJ'2-'J'Jl  l>«vrlo|irii*<tit  of  i^^itiiil loiin  to  )>n  roiuiilrrt'^l  id  thn 
(Inloriiilimlion  <if  rcoiioiiiii'  olhi'iciM'v  of  ttirlilitn».  It  in  nliown  timt  old  irtntnlln- 
tiotm  Ititvi*  for  (ho  tiHMt  piirt  lonl  tlii'ir  niBitilli-iim-u  from  riii  nrotioinir  ntniiil- 

Coint  In  till*  t'liNo  of  new  ooii<(tru<'lhin.  «rh'i'tiMn  of  riKiilnjftiun  typi*  ntinuhl 
p  tnii'ln  with  iImi*  rt'tiiinl  to  (iroriointr  irifliiriu'r  of  \t<t  i<tli<'i<>iiny 

Mitiinuini  I'llltficncy  of  'I'tirltinrH  (Sur  l(>  ri'iuli'inorit  ruitxiinuni  'lr«i  turbinm). 
M.  lia  Spnrrr.  C\tnipt(vi  rnmliifi  ilm  SAurwiw  «lo  l'Ai-nd^inii*  <!»•«  rtrionci»,  vol. 
172.   iu>     10.    Miir    7.    Iltjl.   np.    .MU-.MM       rortinilo* 

ThiTMionuttrio  MctliotI  for  Mtuutiiriiiii  Drtii-irnry  of  llyilniulir  Tiirhinun 
(Sur  uiiP  luAthodo  thi«rn)orn<^tri<iui>  «Ir  nirniirr  du  rfiidrninnt  dt«  turltinm 
hydrrutlt<pi<'<«l.  I<  Mtirltitliun  und  A  l'oirNoii.  llotutir  Hliinchi*.  vn|  H).  non.  47 
nnd  IH.  Nov.-Uro,  Ilt-*(),  pp  217-221.  2  lign  IVinoipto  of  mrthcxl  roiwinlii  in 
tiMUininii  tImt  (piantity  of  htmt  rorrrNponilinit  to  «ntTiey  Iom  in  nnployotl  in 
hontinji   wiitor 

ErnoiBNrv  Tiqmt»,  Tho  Appli-Nition  of  ti  Nnw  Mt'thod  of  Wiilor  Mcomirrmont 
in  the  ICtlicionpy  Ti-wta  of  tho  lï?.."»»!)  Ill'  TiirUini'ft  of  tho  NiiiK<irii  Kiilln  Powor 
Compiuiy.  N.  ft,  C.ilwon.  JI.  Kufim  CUiVt  of  Phihi  .  vol.  3H-;i.  no.  llKl,  Mm. 
1U2I.  pp.  llO-tOI.  IS  tiiiM.  Dracription  of  (iiltNon  lurthod  und  fippiirntun  for 
mcn-HiiririK  flow  of  wiitor  in  penstocks.  Conipurinon  of  volumetric  and  Gibson 
moaAurcnitMit.<t. 

SrBBD  Reoolation.  .Spocd  Hoituliition  of  thr  llvdrnulir  Tiirbinp.  Raymond  D. 
Johnson.  Mt-ch.  Knu  .  vol.  13.  no.  4.  April  11)21.  pp  2K'i-2iti  and  248,  2  figs. 
AUo  JI.  KnKFH  Club  of  Phil»  .  vol.  3S-3.  no.  Hïr^Miir  1021.  pp.  lOI-lOfl.  7  ags. 
Note»  on  draiiin  of  HurK**  thank.H.  Graph  showiiix  typirul  variationB  of  water 
level  in  both  thank  and  Htatidpipe  of  difforential  regulator. 

HYDRO-ELECTRIC   PLANTS 

Canada.  Canada*»  Suporpowor  Zone,  Robert  G.  Skorrett.  Sri.  Am.,  vol.  124, 
no.  13.  Mar.  26.  1«21,  pp.  246  and  25S,  1  fig  Scheme  worked  out  by  Ontorio 
hydro-eloctrir    power  eomniiHsion. 

llydro-EIet'trip  ProRross  in  Canada  DurinR  Past  Year,  J.  B.  Challies- 
Contract.  Roc.,  vol.  35.  no,  12.  Mar.  23.  1!>21.  pp.  298-301.  In  1920.  650.000 
hp.  waa  completed  or  under  construction.  Active  government  development 
of  power  resources,     Canada  next  to  Norway  in  amount  developed. 

Franck.  Utiliiation  of  tho  Hydraulic  Energy  in  the  Vienne  River  in  West  of  France 
(Usines  (électriques  de  la  Société  des  Forces  motrices  dd  la  Vienne),  Auguste 
Pawlowaki.  Génie  Civil,  vol.  78.  no.  14,  April  2.  1921.  pp.  285-289,  10  6g8. 
Construction  of  three  plants,  one  of  6000  hp..  one  of  8000  hp.  and  one  of  9000  hp. 

Electrical  Feature».  Electrical  Features  of  Hydro-Electric  Power.  David  Barker 
Rushmore.  JI.  Engrs.  Club  of  Phila..  vol.  38-3.  no.  195.  Mar.  1921.  pp.  123-129. 
Enumeration  of  electrical  apparatus  involved. 

Queen8ton-Chippaw.\  Projets,  Ontario.  50.000-Hp.  Wheels  for  500.0(X>-Hp. 
Plant.  E.  T  J.  Brandon.  Elec.  World,  vol.  77.  no.  13.  Mar.  26.  1921.  pp. 
697-699,  6  figs.  Five  45.000-kva.  generators  already  on  order  for  Queenston- 
Chippawa  project  in  Ontario.  Unit  system  followed  for  electrical  layout. 
Generators  set  below  floor  level.     Control  pedestals  at  generators. 

Sweden.  The  Glomfjord  Hvdro-electric  Plant.  Sweden  CGlomfjord  Ivraf tanlœg) . 
Ragnvald  Lie.  Teknisk  Ukeblad.  vol.  68.  nos.  5  and  6.  Feb.  4  and  U.  1921. 
pp.  50-53  and  61-65,  10  figs.  The  available  volume  of  water  is  25  cu.m.  per 
sec.  and  is  supplied  from  a  number  of  lakes  located  in  high  altitudes;  the  entire 
water  supply  is  585  million  cu.m..  the  head.  450  m.  At  present  six  turbines 
for  160.000  hp.  are  to  be  installed,  of  which  25,000  hp.  are  to  be  held  as  reserve. 
Notes  on  preliminary  construction  work. 

Switzerland.  New  Hydro-electric  Plant  under  Construction  in  the  Canton  of 
Grisons.  Switzerland  (Die  Landquartwerke  der  "BQndner  Kraftwerke">. 
R.  Moor.  Sohweizerische  Bauzeitung.  vol.  77.  no.  12,  Mar.  19,  1921,  pp.  127- 
130,  7  figs.  Details  of  Kloster-Kublis  power  plant  designed  by  and  being 
constructed  under  supervision  of  writers.  Plant  is  first  stadium  of  large  project 
for  harnessing  Land-quart  river  and  its  tributaries. 


I 


ICE  PLANTS 

Electric  vs.  Steam  Drive.  Electrification  of  the  Ice  Industrj*.  Donald  Cole.  Ice 
&  Refrigerationj  vol.  60.  no.  3.  Mar.  1921,  pp.  175-176.  Comparison  of  manu- 
facturing costs  in  electrically-driven  and  steam-driven  ice  plants. 

INDICATORS 

Stbam-Enoine.  Determination  of  the  Continuous  Output  of  Reciprocating  Steam 
Engines  (Die  Festst«llung  der  Dauer-Betriebsleistung  von  Kolbendampf- 
maschinen).  Kali.  vol.  15,  no.  4,  Feb.  15.  1921,  pp.  53-58,  6  figs.  Power 
meter  and  load  indicator  with  recording  device  constructed  by  Anton  Bottcher, 
Hamburg,  and  power  meter  by  GQmbel,  Charlottenburg. 


Crnthal.  ColfTHOl..  Crnlr»!  Control  Hyttrm  In  ttw>  Frsriklln  Plant.  Franklin  I) 
Jonm  Miu-hy.  (S.Y  ).  v..t  27,  r...  H.  V|,ril  l'»?!  i.p  7r.  71'»  •'.  f,^^  Wat, 
in    .Mnrhv.    (Lond  >.   vol     i  .  ,  -.  ni 

*»mplovMl  by   II     II     Fr»T  i/j 

dotiiand  and  ff»r  rontrolliru.  ,r.ii 

or  rhnrta  nml  pnnuniatîrally  upcraud  iliAputi.h  n>«ti:iii. 

Dbvbixïpmiemt*!  The  Evolution  of  Industrial  Manaxvruvnt,  Ifrnry  R  Towna. 
InduK  MnnsK«iiifnt.  vol  i\\ .  no  7.  April  I.  IU2I.  pp.  231-2X1  H<fvi«-w  of 
devcloninetitM  during  limt  .'10  yi-ani 

Thirty  Yonn  of  Munimcment  Lit^rrAture.  John  K-  DunUp.  Indus. 
Mnnogrmont,  vol.  61.  no.  7.  April  1,  1021.  pp  270;2H3  and  311.  Hurvry  of 
dr>ve1opmentii  in  industrial  management  publuhe<l  in  lust  30  ytrmn.  (To  Im 
continued,) 

Imck!VTIVeji  to  Workers.  Ine^rntives  to  Bolter  Workmanship  Appeal  to  a  Varirty 
of  Instincts.  Norman  G  Hhidln.  Automotive  Industries,  vrjl.  44,  no  13, 
Mar.  31,  1021,  pp.  712-714.  Plan  of  clmmificatipn  of  employeM  and 
opportunitiwi  ofToreu  for  their  advancement  at  plant  of  »j»crry  Gyroscope  Co. 

iNSTRprTlON  Shkkt».  Propoflftis  for  New  Factory  Instruction  .Mhecta  (Entwurfe 
neuer  Rctrlcbibliltter)  lîetrieb.  vol  3,  no  12.  Mar  10.  1021.  pp  H^\-H^. 
Proposal-»  of  Committee  for  Economic  Production  for  iastruclioo  shed  for  th« 
handling  and  erection  of  machine  tools. 

PRODDCTION  Sthteus  Making  Pay  Envelopes  Reflect  Merit.  R.  A  Ilg  Factory. 
vol  26.  no.  7,  April  1,  1921.  np  S17-H.'i'».  .3  fig».  Production  recor'ls  are  posted 
where  emnloyees  ran  see  tnem  Bulletin  board  causra  workman's  natural 
pride  to  nViow  itself  in  increase*]  pro^luction.  Bonuses  are  paid  for  increased 
production. 

Production  in  a  General  Engineering  Shop,  Eng.  Production,  vol.  2. 
no.  25.  Mar.  24.  1921.  pp.  38.5-300.  16  figs.  Works  and  methods  of  Mesns. 
Peter  Brotherhood.  Lt^l-.  London. 

The  Trend  Toward  Automatic  Production.  A.  L.  DeLoeuw.  Indus. 
Management,  vol.  61.  no.  7.  -\pril  1.  1921.  pp.  251-255.  Developments  in 
production  systems  during  last  30  years. 

Works  Organisation  Eng,  Production,  vol.  2,  no.  25.  Mar.  24.  1921, 
pp.  301-395.  15  figs.     Production  systems  of  British  automobile  manufacturer. 

RoTJTiNo  Materials.  Co-Ordînating  the  Industrial  Plant  Through  Intra-Factory 
Transportation.  W.  F.  Merrill.  Indus.  Management,  vol.  61,  no.  7.  April  1. 
1921.  pp    261-265.  5  figs.     Economics  of  intra-factory  transportation. 

Toolroom  Organization.  Distribution  of  Tools  (Die  Werkzeugausgabe).  Th. 
Damm.  Betrieb.  vol.  3.  no.  10.  Feb.  25.  1921.  pp.  282-284.  3  figs.  Funda- 
mental aspects  are  discussed,  and  practical  equipment,  arrangements  and 
organization  methods  are  suggested  which  have  proved  successful  in  practice. 


INDUSTRIAL  REL.\TIOXS 

American  Industries.  What  America  Faces.  Herbert  Hoover.  Indus.  Manage- 
ment, vol.  61.  no.  7.  .\pril  1.  1921,  pp.  225-229.  Review  and  forecast  of 
fundamental  relationships  between  employer  and  employee.  It  is  pointed 
out  that  although  there  are  no  conflicts  of  interest  between  employee  and 
employer,  there  are  also  "wide  areas  of  activity  in  which  their  interests  should 
coincide,  and  it  is  the  part  of  statesraan-ship  on  both  sides  to  organize  this 
indentity  of  interest  in  order  to  limit  the  area  of  conflict." 

Gantt's  ^Method  of  Inqdiht.  Principles  of  Industrial  Philosophy,  Walter  N. 
Polakov.  Mech.  Eng..  vol.  43.  no  4.  April  1921.  pp.  249-252  and  (discussion) 
pp.  253-254.  5  figs.  Gantt's  method  of  inquiry  into  co-relation  of  social  needs 
and  industrial  services.  Application  and  influence  of  principles  enunciated 
by  Gantt. 

Electrical  Construction  Industry.  National  Labor  Council  for  the  Electrical 
Construction  Industry.  Monthly  Labor  Rev.,  vol.  12.  no.  3.  Mar.  1021. 
pp,  126-127.  Plan  adopted  in  April  1920.  by  Xat.  Assn  of  Elec.  Contractors 
and  Dealers  and  Nat.  Brotherhood  of  Elec.  Workers.  Purposes  of  Council 
are  said  to  be  "promotion  of  peace  and  harmony  in  electrical  industry,  the 
adjudication  of  disputes  between  employers  and  employees,  the  establishment 
of  friendly  relations  between  all  parties  interested,  which  should  ultimately 
result  in  the  elimination  of  distrust,  suspicion,  and  the  wasteful  methods  of 
the  old-fashioned  strikes  and  lockouts." 

Pennsylvania  R.vilroad.  Joint  Reviewing  Committee  of  the  Pennsylva  niaRailroad 
System.  Monthly  Labor  Rev.,  vol.  12.  no.  3.  Mar.  1921.  pp.  122-125.  Duty 
of  ReWewing  Committee  is  "amicable  settlement,  by  joint  conference,  of 
all  controversial  questions  affecting  engine  and  train  service  men."  Plan 
was  adopted  at  meeting  held  on  Dec.  29,  1920  by  representatives  of  employees 
and  representatives  of  administrative  force  of  railroad. 

PLA.Na.  Industrial  Relations  Work  Pays.  James  W.  Brown.  Iron  Trade  Rev., 
vol  68,  no.  13,  Mar.  31,  1921,  pp.  906-908.  Outlines  plan  to  promote  family 
spirit  in  industrial  life  of  all  employees.     Paper  read  before  Am.  Foundrymen*s 

Assn. 

Shop  Councils.  One  Year  of  the  Shop  Council  System  in  Germany.  Am.  Mach., 
vol.  54,  no.  16.  April  21.  1921,  pp.  6S2.  Occasional  strikes,  steady  rise  in 
wages,  unwarrantable  interference  and  failure  in  increasing  production  are 
conditions  reported  by  managers  of  industrial  works. 


INDUSTRIAL   MANAGEMENT 

Attitude  of  Organized  Labor.  Union  Labor  and  the  Enlightened  Employer, 
Samuel  Gompers.  Indus.  Management,  vol.  61,  no.  7,  April  1,  1921.  pp. 
235-239.  Attitude  of  organized  labor  toward  management  open  shop  crusade, 
collective  bargaining,  and  present  day  economic  problems. 

Accident  Prevention.  Safety  and  Accident  Prevention.  Fred.  G.  Lange.  Indus. 
Management,  vol.  61  no.  7,  April  1,  1921,  pp.  257-259,  Explains  accident 
prevention  as  phase  of  industrial  management. 


INDUSTRIAL  TRUCKS 

Electric  Electric  Vehicles  for  Railway  Cartage  Work.  Ry.  Gas.,  vol.  34.  no.  11, 
Mar.  18,  1921.  pp.  426-427  and  429,  5  figs.  Trucks  used  by  Great  Northern 
Ry..  England.     Data  on  running  costs. 

Electric  Trucks  and  Industrial  Locomotives.  Engr.,  vol.  131,  nos.  3403 
and  3404,  Mar.  18  and  25.  1921.  pp.  290-292  and  294,  10  figs.,  and  318-319, 
6  figs.     Typical  British  designs. 
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INSULATORS.   ELECTRIC 

Testing.  Features  of  European  Insulator  Testing  Practice,  B.  Schapira.  Eng. 
World,  vol.  18.  no.  4,  April  1921.  pp.  2.59-202.  8  figs.  Testing  practice  as 
carried  on  in  Schomburg  Works  at  Margarcthenhuttc,  Germany. 

INTERNAL-COMBUSTION  ENGINES 

Compensation  Gear.  Tappet  Clearance  Compensating  Gear.  Engineering, 
vol.  111.  no.  2882,  Mar.  25.  1921.  pp.  352-353,  5  figs.  Gear  providing  for 
automatic  cancellation  of  effects  of  expansion  differences. 

Design.  The  Internal  Combustion  Engine — Fuel,  Valves  and  Ignition.  A.  W  Brad- 
bury. Trans.  Inst.  Mar.  Engrs.,  vol.  32,  Feb.  1921,  pp.  381^04,  14  fig3. 
Design  features  of  typical  engines. 

Thermodynamic  Cycles  in  Relation  to  the  Design  and  Future  Develop- 
ment of  Internal-Combustion  Engines.  William  J.  Walker.  Jl.  Instn.  Mech. 
Engrs.,  no.  10.  Feb.  1921.  pp.  1235-1261  and  (discussion^  pp.  1261-1311.  24  figs. 
Classification  of  engine  types.  Variable  specific  heat  relationship  between 
maximimi  pressure  and  mean  effective  pressure  in  variable  volume  cycle. 
Study  based  on  results  obtained  in  tests  of  internal-combustion  engine,  includ- 
ing those  operated  by  coal-gas  and  producer-gas,  oil  engines  of  Diesel  and 
semi-Diesel  types,  hot-bulb  engines  and  also  high  speed  gasoline  engines  of 
automotive  class. 

Exhaust-Gas  Utilization.  The  Carbonization  of  Wood  by  the  Exhaust  Gases 
from  Internal  Combustion  Engines  (La  carbonisation  du  bois  par  l'échappe- 
ment des  moteurs  à  explosion),  Louis  Tissier.  Chimie  &  Industrie,  vol.  5, 
no.  2,  Feb.  1921,  pp.  136-142,  1  fig.  Tissier  furnace.  Exhaust  gases  pass 
through  pile  of  wood.     High  temperature  of  gases  carbonizes  wood. 

LTbes.  Internal  Combustion  Engines,  C.  S.  Darling.  Beama,  vol.  8,  no.  3,  Mar. 
1921,  pp.  24S-263.  5  figs.  General  considerations  determining  use  witu  refer- 
ence to  power  generation. 

See  also  Aeroplane  Engines;  Automobile  Engines;  Diesel  Engines;  Gas 
Engines;  Gas  Turbine;  Lubrication.  Internal-Combustion  Engines;  Oil  Engines; 
Semi-Diesel  Engines;  Tractor  Engines. 

IRON 

Corrosion-Resisting.  The  Effect  of  Copper  and  Silver  Salts  on  the  Corrosion  of 
Iron  by  Acids.  Oliver  P.  Watts  and  Harold  C.  Knapp.  Thirty-Ninth  Gen. 
Meeting,  Am.  Electrochemical  Soc,  April  21-23.  1921,  advance  paper  no.  14, 
pp.  135-140,  1  fig.  Record  of  tests  on  corrosion  of  iron  by  sulphuric  acid  in 
absence  or  presence  of  various  salts  of  copper  and  silver.  Conclusion  drawn 
is  that  in  general  corrosion  is  stimulated  by  presence  of  these  salts. 

IRON   ORES 

Mesaba  Range.  The  Utilization  of  Lean  Iron  Ores.  A.  J.  Hain.  Iron  &  Steel  of 
Canada,  vol.  4.  no.  2,  Mar.  1921,  pp.  35-3S.  Progress  in  utilization  of  lean 
magnetites  of  eastern  Mesaba  range  by  grinding,  magnetic  concentration  and 
sintering. 


LABOR 

Hours  of  Work.  One  Year  of  the  Eight-Hour  Law  in  Sweden.  Monthly  Labor 
Review,  vol.  12,  no.  3.  Mar.  1921,  pp.  97-98.  "Confronted  with  the 'unsatis- 
factory results"  of  8-hour  law  Swedish  Government  has  commissioned  Royal 
Social  Board  to  investigate  and  report  upon  advisability  of  modification  of  its 
provisions. 

LATHE   TOOLS 

Turret  Lathes.  Tooling  the  Modern  Turret  Lathe,  A.  H.  Lloyd.  Can.  Machy 
vol.  25,  no.  12.  Mar.  24.  1921.  pp.  33-36,  9  figs.  Tools  for  machining  magneto 
cam  case:  gun-metal  bush  and  motorcycle  flywheel. 

LATHES 

Bench.  Tools  and  Methods  for  Manufacturing  Precision  Bench  Lathes — II. 
Macby.  (N.Y.),  vol.  27.  no.  8.  April  1921,  pp.  751-754,  9  figs.  Practice  of 
S.  A.  Potter  Tool  &  Machine  Works,  New  York  City,  in  manufacture  of 
bench  lathes. 

Standards.  Report  of  the  German  Industry  Committee  on  Standards  (Mitteilungen 
des  Normenausschxisses  der  Deutschen  Industrie).  Betrieb.  vol.  3.  no  12, 
Mar.  10,  1921,  pp.  159-161,  4  figs.  Proposal  of  the  Board  of  Directors  for 
speed  cones.     Proposed  standards  for  hand  wheels. 

LAUNCHING 

Talixjws  for.  Some  Experiments  on  Tallows  Used  for  Launching  Ships.  J.J.  King- 
Slater.  Engineering,  vol.  Ill,  no.  2883.  .\pril  1,  1921,  pp.  405-407.  2  figs. 
Curves  of  compression  strength  arid  hardness  factors  against  temperatures  for 
various  natxiral  tallows.     Paper  read  before  Instn.  Naval  Architects. 

LIGNITE 

Utilization.  New  Recommendations  for  the  Rational  Utilization  of  Bituminous 
Wet  Lignites  (Neuve  Vorschlage  zur  rationellen  .\usnutzung  bituminoser  nasser 
Braunkohle),  Gh.  Limberg.  Braunkhole.  vol.  19,  no.  46.  Feb  26,  1921, 
pp.  57(>-574.  1  fig.  Notes  on  distillation  at  low  temperature  for  the 
production  of  low-temperature  coke.     (Concluded). 


LOCOMOTIVE   BOILERS 

Heavy  Freight  Locohotive9.  Details  of  New  Santa  Fe  Locomotive  Boilers. 
Boiler  Maker,  vol.  21.  no.  4,  April  1921.  pp.  95-100  and  124.  7  figa.  Conical 
design  built  for  working  pressure  of  195  lb.  per  sq.  in.  Outside  diameter 
of  course  is  88  in.,  while  diameter  of  rear  course  is  100  in.  Firebox  is  132  in. 
long  and  96  in.  wide. 

LOCOMOTIVES 

Bearings.  Shop  Methods  of  Casting  Locomotive  Bearings,  J.  V.  Hunter.  Am. 
Mach..  vol.  54  no.  14.  April  7,  1921.  pp.  .590-596,  23  figs.  Comparison  of 
methods  used  in  shops  of  Wabash  Railroad  Big  Four  System  and  Chicago 
&  Alton  Railway. 

British.  4-6-4  Type  Tank  Locomotive  for  the  Furness  Railway.  Engineerins 
vol.  111.  no.  2882  Mar.  25.  1921  pp.  356-357,  6  figs,  partly  on  supp.  plate. 
Characteristics:     Cylinders,    19 ^   in.   by  26  in.;   wheels,    coupled   diameter, 

5  ft.  8  in.;  wheelbase,  coupled,  13  ft-  3  in.;  heating  surface  tubes,  1850  sq.  ft.; 
heating  surface  fire-box,    1.53  sq.  ft. 

New  Express  Locomotives  for  the  Bengal-Nagpur  Railway.  Ry.  Ga«.. 
vol.  34,  no.  11.  Mar.  18.  1921.  pp.  428-429.  3  figs.  Characteristics:  Type. 
4-6-0;  cylinders,  21'-^  in.  diameter  by  26-in.  stroke;  diameter  of  driving  wheels, 

6  ft.    IH  in.;  total  evaporative  surface,   1259  sq.   ft.;  superheating  surface, 
250  sq.   ft.;   tractive  force.   23.554   lb. 

Powerful  Side  Tank  "Ghat"  Locomotives  for  the  Great  Indian  Peninsula 
Railway.  Ry.  Gaz.,  vol.  34,  no.  12,  Mar.  25.  1921,  pp.  475,  I  fig.  Character- 
istics: Cylinders,  diameter,  22  in.;  piston  stroke,  26  in.;  wheelbase.  coupled 
wheels,  15  ft.  6  in.;  weight  on  coupled  wheels.  78  tons  16  cwt. 

Coaling  Stations.  Coaling  Station  for  City  Engine  Terminal:  O.  &  R.  R.  Eng. 
News-Rec.  vol.  86  no.  16.  April  21,  1921,  pp.  673-674,  3  figs.  Three  grades 
of  coal.  Operator  handles  chutes.  One  hoist  service  for  coal  and  sand. 
Large  sand  drj-ing  plant. 

Mine,  Intern.\l-Combustion.  German  Internal-Combustion  Locomotives.  Gae 
&  Oil  Power,  16,  no.  187,  April  7,  1921,  op.  109-110,  3  figs.  Mine  locomotive 
built  by  Deutz  Gas  Engine  Co. 

Reconstruction.  Locomotives  and  Locomotive  Terminals.  Mech.  Eng.,  vol.  43, 
no.  4,  April  1921,  pp.  255-258  and  272.  Salient  points  brought  out 
in  discussion  of  papers  on  increasing  capacity  of  old  locomotives  and  modern- 
izing locomotive  terminals,  presented  at  railroad  session  of  Am.  Soc.  Mech. 
Engrs.  1920  annual  meeting. 

Stoker-Fired.  Operating  Economies  in  Longer  Rims.  F.  M.  Nellis.  Ry.  Rev., 
vol.  68,  no.  14,  April  2,  1921,  pp.  535-536.     Experience  of  Erie  Railroad. 

Throttle  Valve  for.  Design  of  an  Improved  Locomotive  Throttle  Valve,  W.  J. 
Knox.  Ry.  Mech.  Engr.,  vol.  95.  no.  4,  April  1921.  pp.  216-218.  10  figs. 
Type  developed  by  Buffalo,  Rochester  &  Pittsburgh,  Railroad. 

LUBRICATING   OILS 

Reclamation.  The  Reclamation  of  Lubricating  Oils  (La  régénération  des  huiles 
de  graissage).  Bulletin  technique  du  Bureau  Veritas,  vol.  3,  no.  3,  Mar.  1921, 
pp.  64-67,  3  figa.     Salaûn  apparatus  for  reclamation  of  lubricating  oils. 

Tests.  Tests  on  Lubricating  Oil  for  Two-Stroke-Cycle  Semi-Diesel  Engines,  T.  M. 
Robie.  Power,  vol.  53,  no.  15,  April  12.  1921,  pp.  588-590,  2  figs.  Graphs 
showing  influence  of  temperature  on  viscosity  of  lubricating  oils. 


M 


MACHINE  TOOLS 

Hydraulic.  Hydraulic  Machine  Tools.  Managing  Engr.,  vol.  7,  no.  11,  Mar. 
1921,  pp.  201-203,  5  figs.  Forging  press,  cold  plate  shears,  plate  flanger, 
marine  boiler  riveter,  etc.     Paper  read  before  Gloucestershire  Eng.  Soc. 

Steels  for  Parts.     Steels  for  Machine  Tool  Parts.  Robert  M.  Taylor.     Machy. 

(Y.Y.).  vol.  27,  no.  8,  April  1921.  pp.  770-771.  Table  of  required  properties 

of  steel  for  machine  tool  parts.     (Abstract).  Paper  read  before  Am.   Soc. 
for  Sticel  Treating. 

ALACHINERY 

Production  Statistics.  Statistics  of  Production  in  Machine  Construction  (Produk- 
tionsstatistik  im  Maschinenbau).  H.  Rech.  Betrieb,  vol.  3.  no.  9.  Feb.  10, 
1921.  pp.  221-230,  3  figs.,  2  on  supp.  plate.  Deals  with  organization  for  collect- 
ing statistics  of  production  instituted  by  .\ssn.  of  German-Machine  Builders 
in  1907.  Compilation  of  results  is  given  in  tables  showing  extent  of  employ- 
ment, importance  of  export,  development  of  prices,  operating  efficiency,  etc., 
since  1909. 

MALLEABLE  CASTINGS 

Automotive  Industry.  Malleable  Castings  Production  as  Related  to  the  Auto- 
motive Industry.  Automotive  Industries,  vol.  44,  no.  13,  Mar.  31.  1921, 
pp.  708-711.  1  fig.  Technical  and  commercial  development  of  malleable 
castings  production. 

Steel  vs.  Malleable  Castings  vs.  Grey  Iron  and  Steel,  Enrique  Touceda.  Can. 
Foundryman.  vol.  12,  no.  4,  AprU  1921,  pp.  26-28,  4  figs.  Ability  to  stand 
abuse  static  and  dynamic  strength,  ease  of  machining,  smoothness  of  surface. 
Properties  and  limitations  of  malleable-iron  castings. 

MALLEABLE   IRON 

.A.NNEALINQ.  Anneals  Malleable  Iron  with  Oil  Fuel,  William  F.  Hoernke.  Foundry, 
vol.  49,  no.  S,  April  15,  1921,  pp.  323-325,  3  figs.  Experience  of  Stowell  Co.. 
Milwaukee.  Oil  is  more  expensive  fuel  but  requires  less  labor  in  handling  and 
firing. 
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l'iKti'BJiiiiij*,  AiMt^rirnii  Miillttnltin  (.'lut  Intii,  II  A.  Hrhwnrti,  Irnii  Triuli*  R«v., 
vol  im,  luiH  i:i  itiul  lA.  Mitr  :tl  luxl  \|>ril  II.  lUl'l.  t>i>  UOI-IMH.  H  Mtfn  itml 
l(H>:t-l(HL'.  A  Hkn  Hcriiw  tif  tirtlrlcs  ili'itlliitf  with  ili'vi>lii|>iiiiMit  <if  linluiitry. 
mmmIitii  iiirthtMlpi  iif  iiiitiitifitcturr,  iii<>titlliiriti<'»l  |irin(<i)ili«i  invulvfl  iiiul  prop- 
prtira  (if  Aincrii'iiit  iiiiilli'itbln  Iruii-  rhrriitiil  iuhI  i-t<'<>trirril  propiTtiiM  of 
initllritlilft  iruii. 

MAItlNK    HOILKKH 

STANDAiin  CoNHTnucTiON.  Htniulnttl  C'liiiilitUiiiii  fur  thn  Draisn  nml  Coiutriiotion 
of  Murliio  Mullori*.  Sti'iimnhip.  vol  32.  no.  IWJ.  AnrlT  n>21.  po.  23U-242. 
It4>jt\)ltttii>nn  tiwurd  by  Hntljih  Uonrtl  uf  Trftdc.     (To  uo  cotitiiiUMl.) 

MAHINE  STEAM   TURBÏNIC8 

RivBHMNd.  A  Drarription  of  a  Now  Rcvcrstna  Turbine.  Mnr.  Eiig..  vol.  11, 
no.  t.  .Iitti.  1V>21,  pp.  -(0-42,  2  Hon.  Dcvieo  to  rosulitto  Btcani  lupply  auto- 
loiitirully 

METAI^ 

Cai.orizino.  ProtiH-tiiiR  Mi>tnl<t  .VKuinrtt  Hoat  by  Ctiloriilnff.  Arthur  V.  Fan*.  Raw 
Mntoritil  vol.  -t,  no.  ',i,  Mnr.  It>21.  pp.  S<V-81),  i\  fign.  l*ror(>fM  of  caloriiins 
consiHtH  in  pliiriiiu  imtloriul  in  rrtort  iind  hrntins  in  rnducinK  atmoaphcre, 
rotort  boitiK  tilloti  with  mixtiiro  conlaininfr  finclv  (lividol  nluniinum.  Homo- 
goneoufl  aluniiniin)  alloy  is  forinwl  for  rert«in  drpth. 

Fatioub  or.  Touts  Support  Theory  of  Fatinue.  H.  F.  Moore.  Iron  Trade  Rev., 
vol.  tW.  no.  Ki,  Nlur.  31,  HIL*I.  pp.  SIt.VHO?,  3  ixg».  Expérimenta  conciucted 
on  metnis  whii-li  were  stihjeettHl  to  alternate  and  repented  strains  that  failuro 
from  fatitiue  is  due  largely  to  growth  of  minute  Haws. 

PROPKUT1K8.  Physical  Properties  of  Material!».  II  S.  Dept.  of  Commerce,  Circular 
of  Bur.  of  StandanI».  no.  101.  Feb.  9,  1921  52  pp.  Strengths  and  related 
propertit^s  of  metnls  and  other  engineering  materials.  Revision  of  Smith- 
sonian physical  tublea. 

MILLING 

Gang  Millinq.  Gang  Milling.  Eng.  Production,  vol.  2,  no.  24,  Mar.  17,  1921, 
pp.  342-3-15,  14  figs.     Notes  on  cutters  employed  and  their  arrangement. 

MILLING   CUTTERS 

Teeth,  Spacing  of.  Metal  Cutting  Tool*? — VIII,  A.  L.  DeLeeuw.  Am.  Mach., 
vol.  54,  no.  15,  April  14.  1921,  pp.  ti35-f>40,  10  figs.  Spacing  of  teeth  of  milling 
cutters. 

MILLING   MACHINES 

Automatic.  A  New  .-Vutomatic  Miller.  Eng.  Production,  vol.  2.  no.  24.  Mar.  17, 
1921,  pp.  340-341.  5  figs.  Machines  intended  for  manufacture  of  duplicating 
parts  in  large  quantities.  Spindle  and  table  are  controlled  automatically. 
Manufactured  by  Buck  and  Hickman,  London. 

Continuous.  Continuous  Milling.  J.  H.  Moore.  Can.  Machy.,  vol.  25,  no.  14, 
April  7,  1921.  pp.  65-68,  9  figs.  Rotary  and  reciprocating  types  of  continuous 
milling  machines. 

High-Power.  Rockford  Milling  Machine.  Iron  .\ge.  vol.  107.  no.  16,  April  21. 
1921,  pp.  1039-1040.  2  figs.  High-power,  all-geared,  single-pulley  milling 
machine  recently  brought  out  by  Rockford  Milling  Machine  Co..  Rockford, 
HI.  Rectangular  overarm  moved  by  rack  and  pinion.  Single  control  for 
feed  and  quick  return. 

Rockford   Xo.  3   "High-Power"  Milling  Machine.  J.   V.    Hunter.     Am. 
Mach.,  vol.  54,  no.  14,  April  7,  1921,  pp.  Ô85-587.  5  figs. 

MINES 

Ventilation.  Ventilation  in  Metal  Mines,  Daniel  Harrington.  U.S.  Dept.  of  Interior, 
Bur.  of  Mines,  technical  paper  251,  1921,  44  pp.  Data  obtained  in  experiments 
made  in  metal  mines  in  northwestern  U.  S. 

MINING 

Costs.  Notes  and  Records  of  Mining  Costs,  Arthur  B.  Pettit.  Bui.  Instn.  Min. 
&  Metallurgj-,  no.  198,  Mar.  1921,  17  pp.,  5  figs.  Based  on  data  of  operation 
of  Witwaters  and  gold  fields. 

MOLYBDENUM 

Norway,  The  Molybdenum  Mines  of  Norway  (Norske  molybdengruber) ,  Otto 
Falkenberg.  Teknisk  Ukeblad.  vol.  68.  no.  1,  Jan.  7,  1921,  pp.  6-U,  15  figs. 
Occurrences  and  properties  of  molybdenum,  Norway  has  only  specular  molyb- 
denum ore.  Notes  on  production  and  treatment  mainly  in  Elmore  apparatus. 
It  is  used  in  chemical  industry,  but  mainly  with  alloyed  steels.     Prospects. 

MOTION-PICTURE  PHOTOGRAPHY 

200,000  Photographs  per  Minute.  Two  Hundred  Thousand  Photographs  per 
Minute,  C.  H.  Claudy.  Soi.  Am.,  vol.  124.  no.  15.  April  9.  1921.  pp.  2SS-297 
and  299,  6  figs.  High-speed  motion-picture  projectors  and  camera  which 
makes  use  of  prisms  instead  of  usual  shutter  and  intermittent  movement 
mechanism. 

MOTOR-PLOWS 

Tests.  Factors  Influencing  the  Draft  of  Plows,  E.  V.  Collins.  Agricultural  Eng., 
vol.  2,  no.  2.  Feb.  1921,  pp.  27-29,  7  figs.     Records  of  tests. 


MOTOH-TlllTCK   TRAFFIC 

LsawLATiiiN.  Iluw  Maryland  Knf(frr«a  Iti  Mot/rr  Vfthk-I«  l..aw.  Rn«.  Nrwi»-RM.* 
vol  HO,  no  tn.  April  21.  1U2I.  pp.  (WUMWt,  3  Aga  Trurk  Wf^lchtji.  rborknJ  t^ 
•rnli*!  arid  lrMwlrim«>t«ni.     Tm  torn  limit.     Ktrraa  loiwla  deptmU^l  «t  roodaidM. 

MOTOR   TRVCKH 

Maintbmancb.     Thr  Care  nnd   MnintrnnnBo  f/f  Motor  Truclu.   S    3.  Rmith.     Jl. 

Soo.  Automotive  Kngm  ,  vol  H,  no  4.  Aprd  l»2l,  pp  331-334  Pnu-ti'-e  of 
ConfunntTN  fit.,  which  op^Tntm  I/V)  motor  tnirloi  fur  dflivrnriK  f.rtil,  |r«^  ^nd 
olhi-r  iiup[>licfi   in    territory   ettvering   rity   uf   ('hir-njto   and   outlyinc  di<»trirtji. 

TnAiLEnn.  How  to  Apply  TruekA  and  Traileni  Under  Givrn  IxMfl  and  Hrmti  Condi- 
tions. MariuH  C  Krarup.  Aut/miotivr  Induntrim,  vol  44,  no  12,  \fjir  24, 
1921,  pp  M\-i\M.  5  Agn.  Tallin  giving  drawbar  pull  obtainable  at  iii«««da 
from  I  to  20  m  ph.  from  n^t  hr>rfM>power  available  at  rirnx  of  driving  wfifr«U. 
f  !riiiih  of  reniNtanccfl  to  vehicle  niovi-[iii-nt«  duu  Ut  graiiat  and  irreguhir  or  «oft 
road  Hurfarea, 

MOTOR8HIP8 

Two-CrcLE  vn.  Four-C'yclr  Emoinch.  Two  Vemiw  Four  Cycle  DinM>l  Raginea. 
Mar.  Eng  ,  vol  20,  no.  4,  April  1921,  pp.  321-32:{.  2  figH.  Competition  between 
nianufacturen  of  two  types  in  Europe. 


LIGNITE 

UnuzATiOH.  Germany's  Brown  Coal.  Robert  G. 
no.  16.  April  16,  1921.  pp.  3(M  and  315,  2  fig», 
muck . 


flkerrett.     Sci.   Am.,  vol.    124. 
Industrial  utilisation  of  swamp 


N 

NICKEL 

Electrolytic.  Ductile  Electrolytic  Nickel.  Chas.  P.  Madsen.  Thirty-Ninth 
Gen.  Meeting  Am.  Electro-chemical  Soc.,  .\pril  21-23.  1921,  advance  paper 
no.  23.  pp.  269-276.  Experiments  confirming  writer's  discovery  that  if  cathodes 
in  nickel  electrollytic  bath  are  periodically  lifted  out  of  bath,  exposed  to  air. 
and  reimmersed  within  certain  limiting  time,  nickel  deposit  does  not  laminate 
but  is  greatly  improved  as  regards  freedom  from  pitting  and  mechanical 
properties. 

The  Use  of  Fluorides  in  Solutions  for  Nickel  Deposition,  William  Blum. 
Thirty-Ninth  Gen.  Meeting,  Am.  Electrochemical  Soc.,  April  21-23,  1921, 
advance  paper  no.  21,  pp.  227-247,  3  figs.  Discusses  factors  governing  deposi- 
tion of  hard  deposits  of  nickel  from  solutions  containing  fluorides,  with  and 
without  boric  acid  and  other  salts.  General  principles  of  getting  good  deposits 
are  discussed,  showing  that  low  acidity  favors  good  nickel  deposition,  but  high 
acidity  good  anode  corrosion.  Bearing  of  hydrogen  iron  concentration  on 
matter  is  explained. 

NICKEL   ALLOYS 

Compositions,  Properties,  LTses.  Miscellaneous  Alloys  of  Nickel,  Paul  D.  Merica. 
Chem.  &  Metallurgical  Eng..  vol.  24.  no.  15.  .\pril  13,  1921.  pp.  649-653. 
Principal  data  on  binary  alloy  systems  with  nickel  as  one  constituent.  Use 
of  nickel  in  bronzes  and  light  aluminum  alloys.  Composition  and  electrical 
characteristics  of  many  special  resistance  alloys.  Analyses  of  complex  aUosrs 
for  various  minor  uses. 


o 


OFFICE   BUILDINGS 

Reinforced-Concrete.  Construction  Details  of  General  Motors  Office  Building, 
Joseph  Matte.  Jr.  Eng.  News-Rec..  vol.  86.  no.  15.  April  14.  1921,  pp.  621-630, 
12  figs.  Fifteen-story  structure  with  thirty-two  acres  of  floor  space  to  house 
6000  persons.  Hea\-y  girders  and  columns  in  steel  frame.  Reinforced- 
concrete  laboratory  building. 

OIL  ENGINES 

Densil.  A  Ser\'iceable  Crude-Oil  Engine.  Steamship,  vol.  32,  no.  382.  April  1921. 
pp.  251-253.  Densil  single-cylinder  engine  of  hot-bulb  tj-pe,  with  additional 
water-cooled  head  distinct  from  cylinder  and  bulb. 

Marixe.  Reversing  of  Marine  Oil  Engines,  Walter  Pollock.  Trans.  Inst.  Mar. 
Engrs..  vol.  32.  Feb.  1921,  pp.  347-380.  10  figs.  Classification  and  description 
of  reversing  sj'stems  in  use. 

OIL   FIELDS 

ARaE>mxA.  The  Petroliferous  Region  of  Cacheuta  (La  region  petrolifera  de 
Cachueta).  Guillermo  Hileman.  logenieria  Internacional,  vol.  5.  no.  5. 
May   1921.  pp.   286-289,  3  figs.     Geological  description  of  and  account  of 

prospecting  operation  in  Argentina  region. 

AusTB.\.Li.\.  The  Possibility  of  Oil  Discovery-  on  the  Mainland  of  Australia,  Wm. 
Clarkson.  Petroleum  Times,  vol.  5.  no.  114,  Mar.  12.  1921.  pp.  309-311. 
Conditions  essential  to  occurrence  of  oil  in  quantity.  Prospecting  experiences 
of  Australia. 

Borneo.  The  Crude  Oils  of  Borneo.  James  Kelway.  Petroleum  Times,  vol.  5, 
no.  115,  Mar.  19,  1921,  pp.  337-339.     Geological  and  chemical  notes. 

Canada.  Oil  Possibilities  of  the  Mackenzie — A  Warning.  Eng.  &  Min.  Jl.,  vol.  Ill, 
no.  13.  Mar.  26,  1921,  pp.  553-554.  It  is  said  oU  dissipation  has  taken  place 
and  transportation  is  a  serious  problem. 
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OIL    FIELDS 

Northwestern  Canada.  Thr  Search  for  Oil  in  the  West.  John  Ness.  Monthly 
Bui.  Can.  Inat.  Min.  &  Metallurgy,  no.  108,  April  1921.  pp.  279-311,  20  figs. 
Notes  on  geology  of  regions  and  account  of  propecting  operations. 


Utilization.  The  Manufacture  and  Utilization  of  Peat  Fuel,  Benj.  F.  Haanel. 
Jl.  Am.  Peat  Soc,  vol.  14,  no.  2.  April  1921.  pp.  1-25.  3  figs.  Curve  showing 
effect  on  calorific  power  of  wet  peat  by  removing  different  percentages  of 
total  moisture  content.  Investigation  on  rate  at  which  drying  takes  place 
during  operating  period.     Paper  read  before  Am.  Inst.  Chem.  Engrs. 


OIL   INDUSTRY 

Canada.  Canada  a  Vast  Storehouse  of  Oil  Resources,  Earle  W.  Gage.  Gas  Engine. 
vol.  23.  no.  4,  April  1921.  pp.  85-87.  Canada's  annual  oil  production,  according 
to  government  statistics,  amounts  to  nearly  310.000  bbl.  90  per  cent  from 
Ontario  fields. 

United  States.  America's  Petroleum  Problem,  J.  O.  Lewis.  Jl.  Franklin  Inst., 
vol.  191.  no  3,  Mar.  1921,  pp.  357-379.  Probable  duration  of  oil  supply  in 
U.  S.  taking  into  account  continuously  increasing  rate  of  consumption  of  oil. 
No  exhaustion  for  many  generations  is  apprehended. 

OIL  FUEL 

Bdrners.  Oil  Fuel  Burners  Insuring  Complete  Preliminary  Combustion  of  Liquid 
(Brûleur  à  combustion  complète  préalable,  pour  combustibles  liquides). 
Génie  Civil,  vol.  78,  no.  13.  Mar.  26,  1921,  p.  279,  1  fig.  Air  and  pulverized 
fuel  are  thoroughly  mixed  and  ignited  in  special  chamber  before  passing  into 
furnace  proper. 

FuEiy-GAS  Analyses  with.  Records  of  Flue  Gas  Analyses  with  Fuel  Oil.  L.  J.  Good- 
rich. Power  Plant  Eng..  vol.  25,  no.  7.  April  1,  1921,  pp.  366-367,  2  figs. 
Calculation  of  fuel  losses  from  flue-gas  analyses  and  moisture  contenta  of 
fuel  and   air. 

Stowing  on  Board  Ship.  Hydraulic  System  for  Stowing  and  Handling  Fuel  Oil 
on  Board  Ships  in  Yards  or  Docks.     Mar.  Eng.,  vol.  26.  no.  4,  April  1921, 

ftp.  304-305    1  fig.     Adaptation  of  hydraulic  system  for  control  of  oil  fuel  of 
arge  dredge. 

Uses.  Fuel  Oil,  W.  A.  White.  Trans.  North-East  Coast  Instn.  Engrs.  &  Ship- 
builders, vol.  37,  part  4,  Feb.  1921.  pp.  209-238.  4  figs.  Estimated  petroleum 
deposits  of  the  world.  Statistics  of  production  and  transport  of  oil  fuel. 
Typical  oil-fuel  storage  station.     Uses  of  oil  fuel. 

Oil  Fuel.  LTses  of  Oil  Fuel  (Emploi  des  combustibles  liquides)  M.  Pillard.  Arts 
et  Métiers,  vol.  74.  no.  4.  Jan.  1921,  pp.  3-9,  4  figs.  Tests  on  use  of  oil  fuel  in 
industrial  furnaces. 

OIL   SHALES 

Colorado.  Studies  in  Colorado  Shale  Oils.  Arthur  J.  Franks.  Chem.  &  Metal- 
lurgical Eng.,  vol.  24.  no.  13.  Mar.  30.  1921,  pp.  561-564.  2  figs  Lighter 
hydrocarbon  oil  fractions  found  to  be  more  saturated  than  hoavier  fractions. 
Methods  used  in  obtaining  data.  Graphical  analysis  of  distillation  cuts,  show- 
ing temperatures,  saturation  and  specific  gravities. 

Scotland.  The  Necessity  for  Research  in  the  Oil-Shale  Industry,  Martin  J.  Gavin, 
Sci.  &  Industry,  vol.  2.  no.  12,  Dec.  1920.  pp.  746-760,  4  figs.  Account  of 
shale-oil  industry  as  developed  in  Scotland.  Steam-regulated  pyrolytic 
distillation.   Quality  and  quantity  of  oil  yields. 

OPEN-HEARTH   FURNACES 

Controlling  Valve.  New  Controlling  Valve  for  Open  Hearts,  W.  H.  Wharton. 
Blast  Furnace  &  Steel  Plant,  vol.  9,  no.  4.  April  1921,  pp.  253  and  280.  1  fig. 
Reversing  valve  combined  with  air-pressure  and  volume  controlling  mechanism. 

OXY-ACETYLENE  WELDING 

Pressitre  Vessels.  Oxy-Acetylene  Welding  and  Cutting,  P.  E.  Willis.  Jl.  Engrs. 
Club  of  St.  Louis,  vol.  6.  no.  1.  Jan.-Feb.-Mar.  1921.  pp.  13-28.  Uses  of 
oxy-acetylene  welding  torch.     Its  application  to  welding  of  pressure  vessels. 


PAPER  INDUSTRY 

Canada.  The  Pulp  and  Paper  Industry  of  Canada,  Ferd.  van  Bruyssel.  Jl.  Eng. 
Inst.  Canada,  vol.  4.  no,  4,  April  1921.  pp.  250-254.  Forest  depletion,  suggested 
changes  in  lumbering  regulations,  with  discussion  on  advantages  of  long  lease. 

PAPER    MANUFACTURE 

Size  Standardization.  Standardization  of  Sizes  in  the  Manufacture  of  Paper. 
Paper,  vol.  27.  no.  27.  Mar.  16.  1921,  pp.  9-10  &  36.     List  of  proposed  standards. 

PAVEMENTS.   BRICK 

Bituminous  Filling.  Bituminous  Filled  Brick  Pavement  With  Lugless  Brick,  C.  R. 
Livingston.  Public  Works,  vol.  50.  no.  15,  April  9,  1921,  pp.  298-300.  Dif- 
ficulties encountered  and  devices  tried  for  overcoming  them  in  effort  to  secure 
uniform  joint  spacing  between  lugless  brick  and  to  maintain  it  during  rolling. 
Work  done  in  Scott  County.  Iowa. 

PEAT 

Minnesota.  Experimental  Work  on  Minnesota  Peat  Soils.  F.  J.  Alway.  Jl.  Am. 
Peat  Soc.  vol.  14,  no.  2,  April  1921,  pp.  40-47,  2  figa. 


PIERS 

Concrete.  Oil  Protects  Concrete  Piers  from  Sea  Water  Action,  Contract  Rec  . 
vol.  35,  no.  n.  Mar.  16.  1921.  pp.  268-272,  8  figs.  Examination  of  test 
specimens  immersed  since  1909  shows  them  covered  with  tar-like  coating 
which  prevents  corrosion.     Rich  wet  mixes  seem  least  affected  by  salt  water. 

PIG    IRON 

Manufacture.  Foundry  Pig  Iron  in  Birmingham  District,  Y.  A.  Dyer.  Iron 
Age.  vol.  107,  no.  14,  April  7.  1921,  pp.  907-909.  3  figs.  Trend  towards  use 
of  machine-cast  pig  by  foundries.  Claimed  advantages  over  sand-cast  iron 
include  lower  melting  point. 

PILES 

Effect  in  Clay.  Lateral  and  Vertical  Pressure  Effect  of  Piles  in  Clay,  Henry  R. 
Lordly.  Contract  Rec.  vol.  35,  no.  U,  Mar.  16.  1921.  pp.  257-263,  14  figa. 
Teste  showing  effect  of  various  methods  of  grouping  on  resistance  of  piles. 
X-ray  pictures  determine  displacement  of  clay  by  driven  pile. 

PILES,   CONCRETE 

Sea  Water,  Action  of.  The  Action  of  Sea  Water  on  Concrete  Piles.  Contract 
Rec.  vol.  35.  no.  12,  Mar.  23,  1921.  pp.  28S-291.  6  figs.  Analy.sis  of  tests 
carried  out  by  Aberthaw  Construction  Co.  during  past  twelve  years. 

PIPE   CONCRETE 

Tests.  Test  Concrete  Pressure  Pipe  With  Encased  Steel  Diaphragm.  Eng.  News- 
Rec.  vol.  86.  no.  15.  April  14.  1921,  pp.  645-646.  3  figs.  Inside  of  reinforced- 
concrete  shell  is  3/16-in.  steel  pipe  which  is  welded  at  joints  between  cast 
sections 

Irrigation.  The  Use  of  Concrete  Pipe  in  Irrigation.  F.  W.  Stanley  and  Samuel 
Fortier.  U.  S.  Dept.  of  Agriculture,  bul.  906,  Mar.  23.  1921.  54  pp.,  36  figa. 
Information  concerning  pipe  and  pipe  systems,  with  suggestions  regarding 
making  and  laying. 

PIPE,    IRON 

Strength.  Collapsing  Strength  of  Iron  Pipes  and  Tubes,  W.  F.  Schaphorst.  Power 
plant  Eng..  vol.  25.  no.  S,  April  15,  1921,  pp.  431.  Chart  for  determining 
collapsing  of  iron  pipes. 

PIPE,   WROUGHT   IRON 

Manufacture.  Manufacture  of  Wrought  Pipe  for  High  Pressures.  Machy. 
(N.  Y.).  vol.  27.  no.  8,  April  1921,  pp.  755-756,  5  figa.  Practice  of  National 
Tube  Co.,  Pittsburgh. 

PITOT    TUBES 

Portable  Type.  Pitot  Tube  Designed  for  Use  in  High  Pressure  Pipe  Lines.  Heinrich 
Homberger.  Power,  vol.  53.  no.  13,  Mar.  29,  1921,  pp.  494-497.  4  figs. 
Compact  portable  type  of  rigid  construction. 

PLANING 

Production  Systems.  Production  Planing  in  Machine  Tool  Plants.  Machy. 
(Lond.),  vol.  17.  nos.  442  and  444,  Mar.  17  and  31,  1921.  pp.  747-752,  8  figs., 
and  793-797.  7  figs.  Methods  used  in  shops  of  representative  planer  and  engine- 
lathe   builders. 

Production  Planing  in  Machine  Tool  Plants — V.  Machy.  (Lond.). 
vol.  17.  no.  444.  Mar.  31.  1921,  pp.  793-797.  7  figs.  Methods  used  in  planer- 
building  shops. 

PLATES 

Stresses  in.  Contact  Pressures  and  Stresses,  E.  G.  Coker.  K.  C.  Chakko  and 
M.  S.  Ahmed.  Engineering,  vol.  Ill,  no.  2882.  Mar.  25.  1921,  pp.  373-376. 
10  figs.  Analytical  study  of  stress  distribution  in  plate  around  point  at  which 
concentrated  load  is  applied.  Experimental  confirmation  of  analytical  results. 
(To  be  continued.)     Paper  read  before  Instn.   Mech.  Engrs. 

PRESSES 

Industrial-  Penkala  Presses  for  Compression  of  Materials  and  Extraction  of  Liquids 
Therefrom  (Presses  système  Penkala.  pour  l'agglomération  des  matières 
et  poxir  l'extraction  des  liquides  qui  y  sont  contenus).  M.  Biver.  Génie  Civil, 
vol.  78,  no.  13,  Mar.  26,  1921;  pp.  265-267.  4  figa.  T>'pes  of  industrial  presses, 
particularly  presses  used  for  extraction  of  juice  from  cane  sugar. 

PROPELLERS,   SHIP 

Tests.  The  Screw  Propeller — II.  Supplément  au  bulletin  technique  du  Bureau 
Veritas,  Mar.  1921,  pp.  9-16,  4  figs.  Results  of  experiments  on  model  pro- 
pellers with  elliptical  blades  and  with  wide,  deep  blades. 
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PROTKCTIVK   COATINOH 

Mbtai.  I*  ai  NT"  Mrdil  Prn(rr»lv«  I'ninU,  ïïrnry  A  (innlnrr.  Thirty- Ninth 
(iph  Mr«>tiiiK.  Am.  KIi'rtnwhomirAl  Hoc.,  April  2I'2.1,  1021,  lulvancr  puprr 
no.  II.  pp  KA-H7.  Chomiral  oluainrAllnn  n(  autiaUnoM  uaod  »■  painU  on 
meUkllio  ulrunturn. 

nU.VEUI/FJ)   COAL 

OABinrATiiiN  Clftiiinriillon  of  Powilrritl  Cmil.  A  K  Bourroud  Chrm.  A  Mrlnl- 
hiriiiiul  KiiK  .  vol  24.  m..  II.  April  i\.  \U2\.  pi>  tWKMWM,  1  Tupi  f '..imiHiTiation 
of  voItM'ily  witli  whicli  tfui'tioii  Inki'n  pincr  liftwci-n  ^>rn(|iirfT  «»*  iiikI  »u«p<'rul«| 
rnrlton,  uninB  riviiilt^  for  cntiiniittnu  prnpimiil  fur  iiiunfytiiii  pouili-rt^l  roui  or  nil. 

Stbtbmh  or  HrKNiNo.  Powdorwl  Fuel  Ilohort  Jfimm.  Prop.  So,  Wnli>(i  In^t.  Knunt  , 
vol.  37,  no.  1.  Mar.  10  1021.  pp  7.1-110.  IHtiipt.  .Syntoinii  of  Imrninit  pnlvpriiiMl 
oonl.     I'nu  of  piilvoriied  coiil  tii  lioilcr  fiirniirrN-litruinotivivi,  marlnn  boilnrs.  etc. 

U«u.  Mrtiillurffionl  Use  of  Pulvorinivl  Fui'l,  C.  F.  Ilorinaton.  Iron  Agf.  vol.  107, 
no.  Ul,  .\pril  M.  11»21.  pp.  IIO.VIXIO.  4  linn.  Ailvitiirru  miiilr  in  lUiliEiitirm  of 
p<)wd(>n>il  can\  a»  fuel  in  inotitllnrKif^id  furniiron.  I.int  of  pluntji  and  oquipinf  nt. 
Thcri»  «rr  «pproxiinutrly  2000  inrtftllurgicnl  furnm-tw  unina  pulvcriu'd  coal. 
PlanU  lifltod  aro  prinolpally  in  U.S.  and  Canada. 


Anderson. 
Formulas. 


PIMPS 

AiR-T.iFT.  Air-l.ift  Puinpx  Information  Upquircd  for  Desinn.  R.  M. 
Stovon-»  Indicator,  vol.  37.  no.  A.  Oct.  1020,  pp.  240-260.  10  fins. 
grnphn  and  tables. 

PYROMETERS 

Pi.ATiNt'M-RKsrsTANCK.  Roccnt  McMlifirations  in  tho  Construction  of  Platinum 
UrwiManro  Thrrmomi'tcrs.  T.  S,  Slinh.  .Ir.  Dopt.  of  Commorco,  Sci.  Papers, 
Rur  of  Standards,  no.  407,  Jan  5.  11*21.  pp.  40-fi3.  2  fijcs.  Survey  of  develop- 
ment» in  ronstrurtion  of  resistance  thermometera  as  roKards  heads,  leads, 
terminals  and  sealinK  of  strain-free  type.  Eliminntion  of  drying  head  and 
use  of  all-metal  case  with  calorimetric  type  of  resistance  thermometer. 

R 

RAILS 

Creeping.  Rail  Creep.  Ry.  Gait.,  vol.  34.  no.  11.  Mar.  18.  1921.  pp.  430^32, 
4  fiRs.  Analysis  of  causes  and  effects  of  rail  creeping  and  description  of  anti- 
creep  anchors. 

RAILWAY  ELECTRIFICATION 

Economic  Advantages.  Electrification  Reviewed  from  the  Standpoint  of  Service. 
C.  C.  Whittaker.  Ry.  Rev.,  vol.  6S.  no.  13.  Mar.  2fi.  1921.  pp.  483-487, 
4  fiRs.  Operating  advantages  resulting  from  substitution  of  electricity  for 
steam  in  railway  service.  Paper  presented  before  Providence  Eng.  Soc. 
The  Economic  Aspects  of  Railway  Electrification.  A.  H.  Armstrong. 
.11.  Franklin  Inst-,  vol.  191.  no.  4.  April  1921.  op.  49.3-502.  Economic  advan- 
tages of  railway  electrification,  principally  from  aspect  of  future  growth  of 
transportation  system  of  countrj-  and  its  effect  upon  national  transportation. 

France.  French  Railwavs  Electrification.  Elec.  Ry.  &  Tramway  Jl.,  vols.  43 
and  44.  nas.  10.5Ô.  1060.  1064  and  1068.  Dec.  10.  1920.  Jan.  14.  Feb.  11.  Mar. 
11.  1921.  pp.  280-282.  17-19,  61-  and  105-107.  Official  report  issued  by  Minis- 
tère des  Travaux  PubUes.  containing  full  details  of  proceedings  of  Comité 
d'Études  for  electrification  of  systems  of  great  railways  as  well  as  various 
derisions  which  have  been  arrived  at  in  respect  of  lines  to  be  electrified,  sources 
of  hydro-elect  rie  power,  systems  of  generation  and  distribution,  voltage  and 
frequencv.  methods  of  current  collection,  types  of  electric  locomotives,  costs 
of  establishment  and  operation,  and  other  cognate  matters. 

India.  The  Electrification  of  Indian  Railways — III.  Ry.  Engr..  vol.  42.  no.  494. 
Mar.  1921.  pp.  92-97.  15  figs.  Advantage  of  using  electric  locomotives  as 
compared  with  stesm  locomotives  on  heavily  graded  sections  of  North  Western 
Ry.  of  India. 

RAILWAY    REPAIR  SHOPS 

Machining  Locomotive  Parts.  Railwav  Machine  Shop  Practice — I,  Edward  K. 
Hammond.  Machy.  (X.  Y'.t.  vol.  27.  no.  S.  April  1921.  pp.  721-729.  17  figs. 
Methods  employed  in  railway  repair  shops  for  machining  locomotive  parts. 

RAILWAY   SHOPS 

Sheet-Metal  Work.  Sheet-Metal  Shop  Equipment  for  Railroad  Work.  J.  V. 
Hunter.  Am.  Mach.,  vol.  54.  no.  16,  April  21.  1921.  pp.  683-686.  11  figs. 
Typical  modern  power  shears,  presses  and  brakes. 

RAILWAY   SIGNALING 

Electro-Mechanical.  Electro-Mechanical  Cab  Signalling  and  Train  Stop:  Great 
Eastern  Railway.  Ry.  Gaz-,  vol.  34.  no.  10.  Mar  11,  1921,  pp.  394-398  and 
400.  7  figs. 

Interlocking.  A  New  Idea  in  Traffic  Locking  on  the  C  &  O  ,  H.  E.  Johnson. 
Ry.  Signal  Engr.,  vol.  14,  no.  4.  April  1921.  pp.  129-131.^  7  figs.  Traffic- 
locking  scheme  developed  in  order  to  increase  track  capacity  on  congested 
portions  of  road. 

Non-Interlockino.  Non-Interlocking  Non-Stop  Grade  Crossings.  L.  B.  Porter. 
Ry.  Signal  Engr..  vol.  14.  no.  4.  April  1921.  pp.  144-147.  3  figs.  Proposed 
signal  layout  to  control  train  movements  automatically  at  intersection  points 
to  prevent  train  stops. 


RAILWAV   TRACK 

Dallaht.  HtMriftrMtiom  for  nton«  lUllut  Arn  Adript^^l  C«tn«nt.  .Mill  4t  Quarry, 
vol.  IK.  no  7.  April  A,  1021.  t>p  .'tl-32.  Committ'^  report  Bu)miitt«vl  t/j  Am. 
Hy.   Eng.  Aun. 

Eaibukwt  Cunvbh  PrcMnt  PractiM  Favon  l'«e  of  Vmmt\mmnt  CurvM  Hy  Ac*. 
vol  70.  no  lA,  April  lA,  1021.  pp.  033-f(3A.  Anmwm  to  qumtionnairi»  recard- 
iiiff  Ufif  of  eAM*rnent  curve*  iirnt  out  to  chief  enctnem  of  42  railwayii  n  U.  S. 
and  (  'niiada. 

RAINFALL 

Phobahi.r  iNTr-^Hinm.  The  Predirlion  of  Probable  Hniiifnll  Inlcruiti'-*,  K<-nn«-lb 
Allen.  KiiH  N.-wK-Ref  .  v.ij  hiy  no  M.  April  7.  IU2I.  pp  r»HK-r/,t(i.  3  fica 
.Slutly  biiiu*(|  on  remrdu  nt  O-nlral  Park,  .NVw  York  City,  for  .11  y«an.  1HÔ0 
to  1920.  Prop'Mcd  curve»  for  5.  10,  15,  25  and  AO  ytrum  and  prop'^«Myl  maziiouiD 
curve. 

RAILWAVS 

Light.  On  the  Q"^*-'^'^  ^'  .Safety  Applinncen  on  Light  Railwavn.  RubJ«ct  XX 
for  DinruMion  at  the  Ninth  Comcrew»  of  the  Intrmational  Katlway  Amfjci^ 
tion.  Serge  de  Kareuwha.  Bui.  Int.  Ry.  A«tn  .  vol.  3,  no  3,  Mar  1921,  pp. 
247-304  Report  boKed  on  answers  r>H;eived  from  63  railway*  in  difTerent 
countries,  operatinR  75  linen. 

REDUCTION   GEARS 

Double.  Mechanical  Geara.  of  Double  Reduction,  for  Merchant  Ship*.  R.  J.  Walker 
and  S.  S.  Cook.  Engineering,  vol.  111.  no.  2H82.  Mar.  25.  1021.  pp.  3Aft- 
370.  3  figo.  Ciraphs  nhowing  torque  variation  at  Rear  wheel  end  of  propeller 
shaft  determined  in  experiments  on  S.  8.  San  Fernando.  Paper  read  before 
Instn.  Naval  Architects. 

REFRIGERATING   MACHIN'Efl 

Ethyl  Chloride.  The  Ethyl  Chloride  Refrigerating  Machine.  Charles  Bishop. 
Cold  Storage  &.  Ice  .Assn  .  vol  17.  no  1.  19201921.  pp  51'-ft3  and  fdiv:\iwion) 
pp.  64-71.  4  figs,  on  4  supp.  plates.  Installation  of  Clothel  system  in  Canadian 
ships. 

RELAYS 

Protective  Devices.  Relay  Protective  Features  of  the  Toronto  Power  Company*» 
Transmission  and  Distribution  System.  P.  -\ckerman.  Jl.  Eng.  Inst.  Canada, 
vol.  4.  no.  4,  April  1921,  pp.  238-249.  14  figs.  Time  limit  protection,  parallel 
feeder  protection,  double  line  protection  and  ground  selector  have  been  suc- 
cessive^ installed.  Comparative  study  of  operating  results  of  various  pro- 
tective schemes. 

RESEARCH 

Industrial.  The  Co-operation  of  Scientific  and  Industrial  Research  in  the  Iron 
Foundry,  Thos.  Vickera.     Foundry  Trade  Jl..  vol.  23.  no.  241.  Mar.  31.  1921. 

?p.    288-290.     Economic    advantage    of    co-operation.     (To    be    continued.) 
aper  read  before  Instn.  British  Foundrjinen. 

Industrial,  Belgtum.  Organization  of  Scientific  and  Industrial  Research  in  Belgium 
(Organi-<iation  de  la  recherche  scientifique  et  industrielle  en  Belgique).  Exlgar 
Forgeur.  Re%'ue  Universelle  des  Mines,  vol.  8,  no.  6,  Mar.  15.  1921.  pp. 
501-522.  1  fig.  Suggested  scheme  for  national  organization  under  Centrât 
Board  of  Control. 

Scientific.  Promotion  of  Scientific  Research.  William  Hoekins  and  Russell  Wiles. 
Chem.  &  Metallurgical  Eng..  vol.  24.  no.  16,  April  20.  1921.  pp.  689-691. 
Outline  of  program  for  forwarding  research  in  chemical  and  physical  sciences 
at  Universities.  Industries  licensed  under  patentable  discoveries  to  pay 
reasonable  royalties  for  support  of  further  research, 

ROAD   CONSTRUCTION 

AsPHA-LT  B\SE.  Asphalt  as  a  Base  Material  in  Road  Construction.  Contract 
Rec.  vol.  35,  no.  13.  Mar.  30.  1921.  pp.  316-319.  Recommendations  of 
Asphalt  Assn.  for  penetration  and  mixed  types  of  asphalt  base. 

Bituminous  Surface.  "Cover"  for  Bituminous  Surface  Treatments.  John  Stanley 
Crandell.  Can.  Engr..  vol.  40,  no.  15.  April  14,  1921,  pp.  377-378,  3  figs. 
Methods  of  handling  cover. 

Cost.  What  is  the  Justifiable  First  Cost  of  Highway?  J.  E.  Pennybacker.  Contract 
Rec.  vol.  35.  no.  14.  April  6.  1921.  pp.  333-335.  3  figs.  Explains  method  of 
proportioning  outlay  to  traffic  value  of  project.  Determination  of  anticipated 
traffic  is  fundamental  idea  in  scheme. 

ROADS     . 

Impact  Tests.  Indications  from  Motor  Truck  Impact  Tests.  Eng.  Xews-Rec.. 
vol.  86.  no.  13.  Mar.  31.  1921.  pp.  5.53-556.  7  figs.  Report  of  U-  S.  Bur.  of 
Public  Roads  on  research  work  with  wide  variety  of  motor  trucks,  loads, 
speeds  and  tires.     (Abstract. > 

Subgrades.  Investigations  of  Road  Subgrades.  A.  T.  Goldbeck.  Jl.  Soc.  Auto- 
motive Engrs..  vol.  8.  no.  4,  April  1921,  pp.  339-346,  7  figs.  Tests  being 
conducted  by  Bur.  of  Public  Roads. 

ROADS.  CONCRETE 

California.  California  Highwav  System  Investigated  by  Federal  Bureau.  Eng. 
News-Rec-,  vol.  86.  no.  11.  Mar.  17.  1921.  pp.  469-471.  3  figs.  Investigations 
of  California  State  Highway  system  by  U.  S.  Bur  of  Public  Roads.  Report 
classifies  condition  of  1262  miles  of  4-in.  concrete  pavement.  Failures  on 
Adobe  sub-base  studied. 
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Slab.  Illinois  Has  New  Concrete  Road  Slab  Design.  Eng.  News-Rec,  vol.  86. 
no.  12,  Mar.  24,  1921,  p.  504,  1  fig.  Corrugated  iron  strip  down  center  of 
slab  and  smooth  rod  reinforcement  at  sides  to  localize  cracking. 

Specifications.  Delaware  Highway  Desigas  and  Specifications.  Public  Works, 
vol  50,  no.  13,  Mar-  26,  1921.  pp.  261-263,  3  figs.  Important  features  of 
,<>pecifications  with  reference  to  freight  rate  compensation,  excavation,  mixing, 
finishing  and  protecting  concrete,  bridge  construction,  etc. 

ROLLING    MILLS 

Mannesmann  Pbocess.  Mannesmann  Process  Rolling  Machinery.  Carl  Gruber. 
Iron  Age.  vol.  107.  no.  16.  April  21.  1921,  pp.  1049-10.52,  13  figs.  Design  of 
rolling  mill  and  its  machinery.  Details  of  adjustment  devices  and  guides 
and  of  mandrel.  (To  be  continued.)  (.\bstraet.)  Translated  from  Stahl 
und  Eisen. 

RUBBER 

Technology.  Recent  Progress  in  Rubber  Cheniistrv-  and  Technology— II,  Philip 
Schidrowiti.  Chem.  Age,  (Lond.),  vol.  4,  no.  O'l.  Mar.  12.  1921.  pp.  298-300. 
Mechanics  of  vulcanization.     Synthetic  rubber. 

Recent  Progress  in  Rubber  Chemistry  and  Technology — III,  Philip  Schi- 
drowitz.  Chem.  Age  (Lond.),  vol.  4,  no,  92.  Mar.  19.  1921,  pp.  326-328. 
Accelerators;  properties  of  accelerated  mixings. 

Recent  Progress  in  Rubber  Chemistry  and  Technology — IV,  Philip 
Scliidrowitz.  Chem.  Age  (Lond.),  vol.  4.  no.  93.  RIar.  26.  1921.  pp.  354-355. 
2  fags.     Cord  and  fabric  tires. 

Recent  Progress  in  Rubber  Chemistry  and  Technology — I.  Philtp  Schi- 
drowitz.  Chem.  Age  (Lond.).  vol.  4.  no.  90,  Mar.  5,  1921.  pp.  272-274. 
Planting,  tapping  and  working-up  of  rubber. 

Recent  Progress  in  Rubber  Chemistry  and  Technology — V.  Philip  Schi- 
drowitz.  Chem.  Age  (Lond.),  vol.  4,  no.  94,  April  2,  1921,  pp.  390-392.  Effect 
of  various  ingredients  on  abrasion  and  resilience  of  rubber. 

RUDDERS 

Design.  The  Design  of  Balanced  Rudders  of  the  Spade  Type,  M.  E.  Denny.  Engin- 
eering, vol.  Ill,  no.  2882,  Mar.  25.  1921.  pp.  370-373.  5  figs.  Formulas  for 
determining  diameter  of  stock  required  to  deal  with  bending  and  twisting 
moments  and  power  of  steering  engine  adequate  to  operate  rudder,  and  deter- 
mination of  longitudinal  position  of  stock  relative  to  rudder  area.  Paper 
read  before  Instn.  Naval  Architects. 


Tests.  Torsion  and  Torsion  Tests  of  Shafts.  Arthur  G.  Robson.  Practical  Engr., 
vol.  63.  no.  1779,  Mar.  31,  1921.  pp.  196-198,  2  figs.  Interpretation  of  resulu 
of  tests. 

SHIP  DESIGN 

Speed.  Depth  of  Water  and.  The  Influence  of  the  Depth  of  Water  on  the  Speed 
of  Ships.     Engr.,  vol.  131.  nos.  3404  and  3405.  Mar.  25.  and  April  1,  1921, 

g  p.  309-311,  2  figs.,  and  340-342,  4  figs.     Records  of  experiments  conducted 
y  British  Admiralty.     Survey  of  literature.     Calculations. 

SHIP  PROPULSION.   ELECTRIC 

U.  S.  S.  Tennessee.  Propelling  Machinery  of  the  U.  S.  S.  Tennessee.  Mar.  Eng., 
vol.  26,  no.  4,  April  1921,  pp.  269-273,  7  figs.  Latest  American  battleship 
driven  by  electricity  generated  in  Westinghouse  turbine  generators  delivering 
40,000  hp. 

SHIP   SALVAGING 

Italian  Battleship.  The  Salving  of  the  Italian  Battleship  Leonardo  da  Vinci. 
Engr.,  vol.  131,  no  3403,  Mar.  IS,  1921,  pp.  281-283,  16  figs.,  partly  on  supp. 
plate.  As  result  of  explosion  battleship  sank  in  six  fathoms  of  water.  Holes 
in  sides  were  patched  and  large  number  of  compartments  in  ship  were  rendered 
airtight  under  water.  Battleship  has  overall  length  of  650  ft.  and  displacement 
of  22,280  tons. 

SHIPBUILDING 

Economics.  The  Relation  Between  Shipbuilding  Production,  Prices,  and  the  Freight 
Market,  Maxwell  Ballard.  Trans.  North-East  Coast  Instn.  Engrs.  &  Ship- 
builders, vol.  37,  part  3,  Jan.  1921,  pp.  152-172  and  (discussion),  pp.  172-184, 
1 1  figs.  Statistics  of  shipbuilding,  snipping  and  freight  conditions  during  and 
after  the  war. 

Manufacturino  Methods.  Methods  in  a  Shipbuilding  Plant,  Fred  H.  Colvin. 
Am.  Mach.,  vol.  54.  no.  116.  April  21.  1921.  pp.  672-676.  14  figs.  Special 
machines  used  by  Union  Iron  Works  Plant  of  Bethlehem  Shipbuilding  Co., 
together  with  work-holding  fixtures  and  labor-saving  appliances. 

Production  Organization.  Organization  for  Ship  Production.  Wilfrid  Ayre. 
North-East  Coast  Instn.  Engrs.  &  Shipbuilders,  advance  paper.  Mar.  11, 
1921,  22  pp.  9  figs.  Basis  for  shipyard  organization  as  applied  to  actual 
construction  of  main  hull  structure. 

Systems  of  Construction.  A  Study  of  the  Framing  of  a  Ship.  T.  B.  Abell. 
Engineering,  vol.  111.  no.  2882.  Mar.  25.  1921.  pp.  376-378.  7  figs.  Suggested 
system  of  construction.  Pillars  at  middle  line  or  two  rows  of  closel  spaced 
pillars.     Paper  read  before  Instn.  Naval  Architects. 


SCIENTIFIC   MANAGEMENT 
See  Indtivtrial   Management. 


SHIPS 

Testing  Tank  for.  The  Work  of  a  Ship  Testing  Tank.  G.  S.  Baker.  Ingénieur, 
vol.  36.  no.  6.  Feb.  5.  1921.  pp.  106-117.  12  figs.  Account  of  research  work 
undertaken  at  William  Froude  Nat.  Experimental  Tank,  Holland. 


SCREW  MACHINES 

Automatic.  Magazine  Feeds  for  Automatic  Screw  Machines.  Machy.  (Lond). 
vol.  18.  no.  443.  Mar.  24,  1921.  pp.  757-762,  10  figs.  .Special  equipments 
developed  by  Cleveland  Automatic  Machine  Co..  for  handling  second-operation 
work. 

Producing  900  Float  Valve  Seats  Every  Hour.  J.  H.  Moore.  Can.  Machy  . 
vol.  25.  no.  15.  April  14.  1921,  pp.  25-28,  8  figs.  Automatic  procedure  in 
making  spark  plug  shells,  carbuertor  float  valve  .seats,  piston  wrist  pins,  tran- 
smission bolts,  sewing  machine  screws,  cylinder  priming  bodies  and  nuts  in 
quantity. 

SCREW  THREADS 

National  Screw  Thread  Commission.  Progress  Report  of  the  National  Screw 
1  bread  Commission.  Dept,  of  Commerce.  Bur.  of  Standards,  no.  42  Jan 
4,  1921.  109  pp..  44  figs.  National  Screw  Thread  Commission  was  created 
by  Act  of  Congress  approved  July  18.  1918,  for  the  purpose  of  ascertaining 
Jind  establishing  standards  for  screw  threads  for  use  of  the  various  branches 
of  the  Federal  Government  and  for  the  use  of  manufacturers.  Report  recom- 
mends certain  systems  of  threads,  and  gives  information,  date  and  specifications 
pertaining  to  manufacture  of  threads  recommended. 

SEMI-DIESEL  ENGINES 

Beardmore.  The  Beardmore  Semi-Diesel  Oil  Engine.  Mar.  Eng.,  vol.  11,  no  3 
Mar.  1921,  pp.  17-20  16  figs.  Four-cylinder  unit  manufactured  by  William 
iSeardmore  &  Co.,  Glasgow.     Ignition  is  effected  by  hot  bulb. 

TtJXHAM.  The  Semi-Diesel  Engine  (Le  moteur  semi-diesel).  Revue  de  l'Ingénieur, 
vol  28,  no.  2,  Feb.  1921,  pp.  69-77,  4  figs.  Description  of  Tuxham  motor 
Duilt  at  Delaunay-Belleville  works. 

SHAFTS  , 

Standardization.  Standard  Shaft  versus  Standard  Hole  (EinheistweUe  oder 
tinheitsbohrung?).  Betrieb,  vol.  3,  no.  13,  Mar.  25,  1921,  pp.  181-184. 
Report  of  sub-committee  before  the  working  committee  for  allowances  of 
the  German  Industry  Committee  on  Standards  (NDI). 

Stbesses  in.  Graphical  Method  of  Computing  Stresses  in  Shafts  of  Electric  Machines 
Rotating  Between  Three  Bearings  (Complément  aux  méthodes  graphiques 
de  calcul  des  fl(^ches  arbres  des  machines  électriques  à  trois  paliers),  P.  Durand. 
Revue  générale  de  l'Electricité,  vol.  9,  no.  11,  Mar.  12,  1921,  pp.  369-370,  7  figs. 
Formulas  for  computing  stresses  in  vertical  shafts. 


SHOP  COMMITTEES 

Whitley  Councils.  The  Functions  of  a  Work's  Council.  Eng.  &  Indus.  Manage- 
ment, vol.  5,  no.  14,  April  7,  1921,  pp.  405-408.  Scheme  in  operation  at 
factory  of  Cadbury  Bros.,  Birmingham,  England, 

SLIDE   RULES 

Vector  Type.  The  Vector  Slide-Rule.  A.  F.  Zahn.  Jl.  Franklin  Inst.,  vol.  191, 
no.  4,  April  1921,  pp.  525-528.  2  figs,  .'^lide  rule  for  finding  magnitude  and 
line  resultant  when  its  combination  and  its  moment  about  a  point  are  given, 

SNOW   REMOVAL 

New  York  City.  Mechanical  Snow  Removal.  Public  Works,  vol.  50.  no.  12, 
Mar.  19,  1921,  pp.  233-234,  3  figs.  Snow  removal  in  New  York  City  streets 
by  caterpillar  tractors,  plows  and  trucks. 

SOOT   BLOWERS 

Tests.  Development  of  Mechanical  Soot  Blowers,  Robert  June.  Blast  Furnace 
&  Steel  Plant,  vol.  9,  no.  4,  April  1921,  pp.  275-279,  6  figs.  Tests  of  mechanical 
soot  blowers  with  coal,  pulverized  fuel  and  oil. 

SPRINGS 

Helical.  Design  of  Helical  Springs,  Joseph  Kaye  Wood.  Am.  Mach.,  vol.  54, 
no.  15.  April  14.  1921.  pp.  628-632.  4  figs.  Alignment  chart  for  determining 
spring  size. 

STAYBOLTS 

Standardization  of.  Standardization  of  Boiler  and  Staybolt  Taps.  Ry.  Jl.,  vol.  27, 
no.  4,  April  1921,  pp.  12-17,  7  figs.  Suggestions  and  recommendations  made 
by  Committee  of  Am.  Ry.  Tool  Foreman's  Assn. 

STEAM   ENGINES 

Governors.  The  Regulation  of  Slow-Speed  Steam  Engines  by  Means  of  Slipping 
Eccentrics  (Regeling  van  een  stoomwerktuig  met  verstelbaar  excentriefc 
bij  een  laag  aantal  omwentelingen),  G.  Brouwer.  Ingénieur,  vol.  36,  no.  7, 
Feb.  12,  1921,  pp.  126-131,  S  figs.  It  it  shown  that  centrifugal  governors 
are  not  adapatable  to  slow-speed  engines,  and  an  oil-pressure  governor  without 
centrifugal  action  is  described  which  is  said  to  be  adaptable  for  such  engines. 

See  also  Marine  Sieam  Turbines. 
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AU.OT.     Sm  AUay  Sl—U. 

CiiMOMiNTM.     St«  Chrominum  StMl. 

CciiTitii,  lNri.rRNrc  or.  Influoiiro  of  Copp<»r  on  Home  Phyaieal  Prop<*rtl*«  of  Iron 
niitl  SUm-I.  K.  a.  Kiclinriliicin  «ml  I.  T  UirliiinUon  Clifin.  A  Mi'liilluriicnl 
Eng.,  Mil  1>I,  im  1,1.  Mrvr.  .')l).  IHL'I.  pi>  .'iHViSIl?  Nuiiilirr  of  lirn.ii»  «Hoy» 
wrrf  iimdr  aiitl  pliyntrnl  |>ri>p<*rti<-fl  <>f  InriiiiiK,  flling,  griiiilinx,  rhiM'liiig  niid 
binding  <l«*trrintlir«l.  It  wiut  fiiuild  thnt  roii(M*r  rnUM'tl  iron  to  br  rixlnBliort 
PMil  'liitt  mnngnnnu*  or  chroniiuin  roniiivinl  tnu  difficulty. 

ConRi).*ii>N--HixinTiNn.  Olmorvntionii  on  tlu»  Corrosion  of  Iron  and  Rtj^cl.  J.  A. 
Auppi-rlf  nnd  I)  M.  Slrickliind  'I'liirty-Ninth  (»rn.  Mr^ting.  Am.  Klcrtro- 
rhrniirnl  Sttr  .  April  :?l-l!^i.  IICI,  ndviitirp  pnprr  no.  17.  pp.  107-177.  2  figi. 
Uc«jriU  of  tt"*»!!»  on  purr  irm»  niiwlo  tn  oiM-ii-hrarth  furiuu:m.  roppfT  iron, 
plain  (itool  and  roppor  «tri'l,  (o  ilctrriiiinp  their  ri'viijttanrr  to  Rulpliurir  acid 
corroaion.  Spcrinicn  aliiflji  wrrc  t^-wtcd  ttO  daya  in  each  caac.  cither  alone 
or  faatcniHl  to  ahccta  of  pure  iron  by  copper  rivcta  or  iron  rivet»,  forming 
galvanic  couplea. 

Maonct.     Srr  Magnelt.  Sletl  for. 

McTALLOoRAPnT.  The  Metallography'  of  I,ovr  Carlx>n  Sterl,  Jamoa  Mitchell.  Jl. 
West  of  Scotland  Iron  A  .Steel  in.it.,  vol.  28,  part  4,  Jan.  1S21,  pp.  38-46  and 
(diacuitsion)  pp.  45-4t).  27  fig»,  on  4  aupp.  platea.  Interpretation  of  photo- 
micrographa. 

Structural.     Stt  SIrvelural  Sittl. 

Tmtino.  The  Trating  of  Steel,  D.  SiUara.  Foundry  Trade  Jl..  vol.  23.  no.  240.  Mar. 
24.  1921,  pp.  26S-270.     Comparative  value  of  te^its  ordinary  applied. 


STEEL  CASTINGS 

CENTRirfOAL  PnocEaa.  Tcata  of  Centrifugally  Ca-'t  Steel.  George  K.  Burgcaa. 
Iron  .\ge.  vol.  107.no.  12.  Mar.  2t,  1921.  pp.  764-766.  5  6g8.  Reaulu  «uggested 
possible  that  centrifugally  east  steel  suitably  treated  may  rival  propertiea  of 
lorgings  of  same  chemical  composition. 

Steei.,  Heat  Treatment  or  Cooling.  Effect  of.  Effect  of  the  Rate  of  Cooling  on 
the  Magnetic  and  Other  Properties  of  an  .\nnealed  Eutectoid  Carbon  Steel. 
C.  Nusbaum  and  \V.  L.  Cheney.  U.  ,S.  Dept.  of  Commerce,  Sci.  Papers  of 
Bur.  of  Standards,  no.  408,  Jan.  22.  1921.  pp.  6Ô-78,  11  figs. 

STEEL   MILLS 
Ste  Eltctrie  tyrin.  Sled  Mills. 


STRESSES 

Blocks,  Distributios  in.  Contact  Pressures  and  Stresses,  E.  G.  Coker,  K.  C. 
Chakko  and  M.  S.  Ahmed.  Engineering,  vol.  111.  no.  2S83,  April  1.  1921. 
pp.  3S7-3S9.  4  figs.  Stress  distribution  in  blocks  of  equal  breadth  and  depth 
w-nen  subjected  to  load  over  part  of  one  edge  and  supported  over  opposite 
edge.     (Continuation  of  serial.) 


STRUCTURAL  STEEL 

Standards.  Reports  of  the  Permanent  Committee  of  Standardization  ("Rapports 
de  la  commission  permanente  de  standardisation).  Mémoires  et  Compte 
rendu  des  Travaux  de  la  Société  des  Ingénieurs  CiWls  de  France,  vol.  73, 
nos.  10.  11  and  12,  Oct.-Dec.  1920.  pp.  660-718.  2  6gs.  Standards  for  and 
methods  of  testing  structural  steel. 


TKKMl.NAI»,    MARI.NE 

EcoMOUira.  Fair  Principle*  of  Freight  Kate  Making  ami  Their  Fflxrt  on  Our  Natloo&l 
Marinii  Terminal  Problem.  Jolin  Mei^.  Gen.  Kle«  fti^  .  vol.  24,  no.  4. 
April  1921.  pp.  293-207.  Keononiica  of  nuirine  terminal  argBniaalion  and 
adminlatmtiun. 


'  r.  an 
'   ». 

iKirt 


MecHANlrAl^HNAnUNo  Fqcli'MrvT      Mechanical  Handling  E'juii.f 
of  Keflucing  Kiri««ive  Terrninnl  ('<*ti.  ft.   K    Unrtl'-tt       W-.r 
no  0.  April  1H21.  pp   (i.VKH  and  (.|ucu«.ion)  pp    lOI-IIO      l.i, 
of  Antoria. 

TERMINAIS.   RAILWAY 

MARQi'ETTr  Railroad.  New  Terminal  Facilitiea  for  the  Pere  Marquette  R.  R. 
Ry.  Rev.,  vol  08.  no  Id.  April  III.  1921.  pp  Wl-i597.  IS  fin.  New  freight 
yard.  roundhoujH».  hiiibII  repair  nhopa.  coaling  atatioiu  ana  other  focilitiea 
at  New  Buffalo  and  Plymouth.  Mich. 

TESTING    MACHINES 

DEVELOPXEMTa  Recent  Oevelopmcnu  in  Teirting  .Machinro.  T.  Y.  OIna  Forgins 
A  Heat  Treating,  vol  7,  no  3,  Mar  1921.  pp  Iflï-Ifl.S.  10  6gB.  Cold  bend 
testa,  wear  or  slippage  tenta,  and  diictilityor  '  .  UniveriBi  efficiency- 

teeting  machine  for  tenting  toola.  cutting  .nd  cuttioc  propertiea 

of  tooTlteela.     Paper  read  before  Am.  Soc.  i'  tting. 

TEXTILE   MACHINERY 

CoNSTRCCTioN.  .Some  Unusual  Machine  Operations  on  Textile  Machinery.  Ella- 
worth  .Sheldon.  Am.  Mach..  vol.  54.  no.  Ifl  April  21.  1921.  pp.  6«5-«71. 
19  figs.  Methods  of  grinding.  Cutting  hardened  steel  blades  with  aolft 
iron  disk. 

THEATRF_S 

Montreal.  Structural  Steel  Work  of  the  Capitol  Theatre.  L.  R.  Wilaon.  Contract 
Rec..  vol.  3Ô.  no.  13,  April  13,  1921.  pp.  339-361,  4  figs.  Methods  involved 
in  erection  of  roof  before  balcony. 

TIME   RECORDERS 

Manttfacttre.  Manufacturing  Tin^e  Recorders.  Eng.  Production,  vol.  2.  no.  24, 
Mar.  17.  1921,  pp  353-356.  10  figs  Procedure  in  manufacture  of  National 
recorder  at  works  of  National  Time  Recorder  Co.,  London. 

TOWN   PLANNING 

Enoixeering  .\spect9.  Town  Planning  and  Civic  Development.  N.  D.  Wilson. 
Can.  Engr.,  vol.  40.  no.  12.  Mar.  24.  1921,  pp.  319-322  and  332.  Engineering 
aspect  of  town  planning.     Paper  read  before  Assn.  Ontario  Land  Surveyors. 

TRANSFORMERS 

Oil.  The  Deleterious  Effect  of  Fibres  on  the  Electric  Insulating  Power  of  Oils, 
Thomas  .^.  McLaughlin.  Elecn.,  vol.  86.  no.  2235.  Mar.  18,  1921,  pp.  325-327. 
Experiments  on  insulating  power  of  transformer  oil.  and  on  electrical  conduct- 
ivity of  liquid  paraffin. 

TUBES 

Seamless.  On  the  Manufacture  of  Seamless  Tubes — II.  Ing.  Karl  Gruber  Blast 
Furnace  &  Steel  Plant  vol.  9,  no.  4.  .\pril  1921.  pp.  247-252.  10  figs-  German 
practice  of  seamless  tube  rolling,  with  special  study  of  Mannesmann  oblique 
rolling  process.     Translated  from  Stahl  und  Eisen. 


SUPERHE.4TERS 

Foster  Docble-Stage.  Faster  Patent  Double-Stage  Superheater.  Shipbuilding 
&  Shipping  Rec..  vol.  17,  no.  10.  Mar.  10.  1921.  pp.  285-286,  3  figs.  Combined 
flue  t>*pe  and  smoke-tube  type,  giWng  high-superheated  steam  to  marine  engines 
and  low-superheated  steam  to  auxiliaries. 


SWITCHBO.VRDS 

Meter  Coxxections.  Switchboard-Meter  Connections — Simple  .\lternating-Current 
Circuits.  E.  A.  Reininan.  Power,  vol.  54.  no.  15.  April  12.  1921.  pp.  576-578. 
13  figs.  Connections  with  and  without  instrument  transformers  on  single- 
phase  two  and  three-wire  circuits.  Multi-circuit  ammeter  and  voltmeter 
switches  for  two-phase  circuits. 


TUNNELS 

Hudson  River.  Tunnels.  Ry.  Engr..  vol.  42.  no.  494.  Mar.  1921,  pp.  111-115 
and  120.  9  figs.  Description  of  East  River  tunnels  of  Pennsylvania  Railroad 
into  City  of  New  York. 

SoFT  Grockd.  Tunnebng  Through  Soft  Ground.  Robert  W.  Jones.  Eng  <t  Min. 
Jl.  vol.  111.  no.  15.  April  9.  1921.  pp.  625-626.  4  figs.  Excavating  for  subways 
presents  problems  differing  from  ordinary  mine  drifting.  Two  methods,  one 
involving  use  of  metallic  roof  shielf  and  other  depending  uixin  timbering  for 
needed  support  and  protection,  are  described. 

TYPEWRITERS 

MAXtTFACTURE.  Routing  1600  Parts  Through  a  TjTJewriter  Plant.  H-  R.  Simonds. 
Iron  Trade  Rev.,  vol.  68.  no.  15,  April  14,  1921,  pp.  1031-1036.  10  figs. 
Practice  at  plant  of  Royal  Typewriter  Co..  Haiftord.  Conn. 


TERMINALS.   LOCOMOTIVE 

Design.  Modern  Engine  Terminals  and  Repair  Shops.  H.  E.  Stitt.  Official  Proc 
Central  Ry.  Club,  vol.  29,  no.  2.  Mar.  1921,  pp.  1010-1022.  12  figs.,  also  in 
Ry.  .\ge.  vol  70.  no.  13.  .\pr.  1.  1921.  pp.  829-S32.  4  figs.  Successful  operation 
of  railway  terminals  by  proper  design  of  terminal  buildings.  Typical  designs 
of  locomotive  terminals. 


u 


UNEMPLOY'MENT 

Problems  of.  Some  of  the  Problems  of  Unemployment,  Ed.  C  de  Segimdo  JL 
Royal  Soc.  Arts.  vol.  69.  no  3564.  Mar.  11.  1921.  pp.  250-262.  Approximate 
costs  of  present-day  unemployment.  Attitude  of  labor.  Encouragement  of 
initiative  in  industry  and  protection  of  key  industries. 
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VENTILATION 

TcNNEi^.  Automobile  Exhaust  Gases  and  Vehicular-Tunnel  Ventilation,  A.  C. 
Fieldner.  A.  A.  Straub  and  G.  W.  Jones.  JI.  Soc.  Automotive  Engrs-,  vol.  8, 
no.  4,  April  1921,  pp.  295-305,  10  Srs.  Investigation  undertaken  by  Bur.  of 
Mines  in  co-operation  with  New  York  and  New  Jersey  State  Bridge  and 
Tunnel  Commissions  to  determine  average  amount  and  composition  of  exhaust 
gases  from  motor  vehicles  under  operating  conditions  similar  to  those  that  will 
prevail  in  Hudson  River  Vehicular  Tunnel.  Road  tests  upon  101  motor  vehicles 
including  representative  types  of  passenger  cars  and  trucks  were  conducted 
at  Pittsburgh  experiment  station  at  Bur.  of  Mines. 


WATER  GAS 

Manupactdre.  Water  Gas  (Le  gas  d'eau),  M.  Leo  Vignon.  Annates  de  chimie, 
vol.  16,  no.  9,  Jan. -Feb.  1921,  pp  42-60.  Study  of  variations  in  combina* 
lion  of  water  gas  resulting  from  different  processes  of  manufacture. 


WATER  METERS 

Testino.  Testing  Water  Meters  in  Series.  J.  E.  Garratt.  Jl.  Ara.  Water  Works 
Assn..  vol.  8,  no.  2.  Mar.  1921,  pp.  127-131.  2  figa.  Tests  showed  that  result* 
are  the  same  when  meters  are  tested  singly  or  in  series. 


W 


WATER  TREATMENT 


WAGES 

Formulas  for.  A  Formula  for  Predicting  Average  Wage  Rates.  Eng.  &  Contract- 
ing, vol.  55,  no.  12,  Mar.  23,  1921,  p.  270.  Average  wage  measured  in  com- 
modities is  proportional  to  per  capita  efficiency  of  production. 

Systems.  Die  Sinking — Bonus  and  Piece  Work  Systems,  E.  L.  Leitch.  Forging 
&  Heat  Treating,  vol.  7,  no.  3.  Mar.  1921,  pp.  165-168.  Comparison  of 
experiences  with  two  systems. 

WAREHOUSES 

Storing  Material.  Improving  Warehouse  Efficiency,  K.  H.  Lansing.  Iron  Trade 
Rev.,  vol.  6S.  no.  16,  April  21,  1921,  pp.  1108-1110,  7  figs.  Advantages  of 
horizontal  over  vertical  storage  of  iron  and  steel  products. 

WATER  POWER 

British  Columbia.  Water  Power  Possibilities  in  the  Kootenay.  B.C-,  District, 
A.  L.  McCuUoch.  Contract  Rec,  vol.  35,  no.  14.  April  6,  1921,  pp.  331-332. 
1  fig.     Horsepower  available  estimated  at  1,400,000. 

Canada.  Hydro-Electric  Progress  in  Canada  During  Recent  Past,  J.  B.  Challies. 
Elec.  News,  vol.  30,  no.  7,  April  1.  1921,  pp.  33-36.  650,000  hp.  completed 
or  under  construction.  Active  government  development  of  power  resotirces. 
Canada  second  only  to  Norway  in  amount  developed  per  capita. 

WASTE   PREVENTION 

Industrial.  The  Elimination  of  Waste  in  Industry.  Mech.  Eng.,  vol.  43.  no.  4. 
April  1921,  pp.  284-285.  Purpose  and  nlan  of  work  of  committee  appointed 
by  Herbert  Hoover,  President  of  Federated  Am.  Elng.  Societies. 


Chlorination.  Water  Chlorination  Control  by  the  Absorption  Method,  Abel 
Wolman.  Eng.  News-Rec,  vol.  86.  no.  15.  April  14,  1921.  pp.  639-641.  3  figa. 
Tests  of  Maryland  State  Department  of  Health  proved  that  excess  of  residual 
chlorine  may  be  used  as  factor  of  safety. 


WATER   WORKS 

Accounting.  First  Report  to  the  New  England  Water  Works  Association  of  the 
Committee  on  Uniform  Accounting.  Jl.  New  England  Water  Works  Assn.. 
vol.  35,  DO.  1,  Mar.  1921,  pp.  57-76.  Special  reference  made  to  municipal 
works. 

WELDING 

Mild  Stebl.  Specifications  for  Material  for  Welding  Mild  Steel.  Ry.  Ele?.  Engr., 
vol.  12,  no.  4.  April  1921,  pp.  162-163.  Specifications  compiles  for  railroads 
by  Am.  Welding  Soc. 

Pressure  Vessels.  Welding  pressure  Vessels,  Andrew  Oliver.  Welding  Engr., 
vol.  6,  no.  3.  Feb.  1921.  pp.  28-29,  4  figs.,  also  in  Acetylene  JI..  vol.  22.  no.  10, 
Apr.  1921.  pp.  558-560.  4  figs  Experiments  of  Standard  Oil  Co.  at  Whiting, 
Indiana  with  various  types  of  pressure  vessels.  Paper  read  before  Am.  Welding 
Soc. 

Research.  Progress  and  Needs  of  Welding  Research  and  Standardization.  William 
Spraragen.  Acetylene  JI-,  vol.  22.  no.  10,  April  1921,  pp.  548-554.  Work 
being  conducted  by  research  committees  of  Am.  Bur.  of  Welding. 

Sec  also  Electric  Welding.  Arc;  Oxy-Acetylene  Welding, 
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ThiH  Index  In  prepared  by  the  American  Society  of  Mechanical  Knglneers. 

I}}  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  paper»  with  the  authors 

ami  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  memfjers 

of  The  Institute  a  survey  of  all  important  article  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photostiitlc  coplM  of  the  articles  tUt«d  In  (hU  section,  or  others  on 
«nalnesrlnft  subjects,  may  b«  obtained  from  the  Enfllneerlnft  Soclstles 
'Library. 

Price  of  each  print  (up  to  II  by  14  In.  size)  25  cents,  plus  poatafte.  Where 
possible,  two  patfos,  up  to  7  by  9  In.  size,  will  bo  photottruphed  on  one  print. 
Larfler  miiiluzlnes  require  a  print  per  pa^o.  ItUls  will  be  mailed  with  the 
prints. 

The  Library  Is  also  prepared  Co  translate  articles,  to  compile  lists  of 
references  on  enftlneerlnà  subjects  and  render  assistance  In  similar  ways. 
-Charges  ore  made,  sufficient  to  cover  the  cost  of  this  work.  C>>rrcspondence 
Is  Invited.  Information  concernlnft  the  charge  for  any  specific  service  will 
1>e  fllven  those  Interested.  In  asklnft  for  Information  please  be  definite,  so 
that  the  Investlttator  may  understand  clearly  what  Is  desired. 

The  Enitlncorlnit  Societies  Library  Is  under  the  manaflement  of  the 
United  EnUlncerlnit  Society,  which  administers  It  as  a  public  reference 
library  of  entllnecrlnft.  It  Is  maintained  Jointly  by  the  American  Society 
•of  Civil  Kntlineers;  the  American  Institute  of  Minima  and  Metallurftlcal 
Engineers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Enftlneers.  it  contains  150,000  volumes  on  eDAin- 
eerinft  and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library, 

New  York,  N.Y. 


39  West  Thlrty-nlnth  Street. 


N'AiMru  "Cub".  Tim  Nfipurr  "Cub"  Kiiiiinc  Autornoliilc  Kiicr.  vol.  II,  oo.  UW. 
April  1U21.  pp  I4IWM7,  2  tiirs.  Four  rteU  of  fuur  cvlindcrs.  locluded  ancle 
iM'twoon  upp«Trno»t  blorks  of  cylindeni  is  62  H  **«»•  *i»d  between  txittom 
blocks  127    y<j  lipK.   I^nsinu  dnvclopH   l(XX)  hp. 

OPERATION  WITH  Ai.'TOMOBitiï  Oasouve.  Oporstinff  I.ibrrty  "12"  and  Writht- 
fliiipaiin  ."iOO-lip.  KniiinMi  ou  Automobile  fJawolino  f'.fi.  War  iJcpt.,  Air 
Service  Informalio»  Circular,  vol.  3.  no.  227.  May  10,  I92I,  4  pp.  It  is 
rorommcndrd  that  use  of  such  fuel  in  enaines  fihouM  \te  avoided  whenever 
poSMiblo  and  in  cases  of  necessity  enipnes  should  be  mo  throttled  while  on  or 
near  sround. 

rKKFOKMAxrK.  I nvosti Ration  of  the  Effect  of  Air  Conditions  Upon  the  Power  of 
.\viation  EnKincs.  Harold  S.  White.  Armour  En^r.  vol.  12.  no.  .3,  Mar.  1921, 
pp.  I;Ij-I44.  3  fins.  Invtjttifcations  of  theory  establinhinK  that  power  is  propor- 
tional to  density  or  inversely  proportional  to  absolute  temperature.  Develop- 
ment of  new  theorj*. 

Some  Factor»  of  .\irplflne  Engine  Performance.  Victor  R.  Gage.  Nat. 
AdviHor,*  Committee  for  Aeronautics,  Heport  No  108,  1921,  29  pp.,  28  fi^s! 
Tests  on  Liberty  12  and  three  modelH  of  Hispano-Sutza  made  tn  altitude 
chamber  where  condition.s  Himulated  altitudes  up  to  about  30,000  ft,  at  engine 
speeds  ranging  from   1,200  to   2200  r.p.m. 

Power  at  High  .\ltitude8.  Influence  of  Flight  at  High  Altitudea  on  Power  of 
Aeroplane  Engines  (Influence  du  vol  k  haute  altitude  sur  la  puissance  du 
moteur  d'un  at'Toplane),  M.  Collette.  Arts  et  Métiers,  vol.  74.  no.  2.  Feb. 
1921,  pp.  49-51,  4  figs.  Graph  for  determining  altimetric  reduction  of  power 
of  aeroplane  engines  from  temperature  and  barometric  pressure. 

AEROPLANE   PROPELLERS 


On  account  of  disturbances  in  the  printing 

trade    the    section   of   Engineering    Index 

from  M   to  Z,  has  been  held  over  for  the 

August  number. 


ACCIDENTS 

DrsT  Explosions.  An  E.xplosion  of  Hard  Rubber  Dust.  David  J.  Price  and  Hvlton 
R.  Brown.  Chem.  &  Metallurgical  Eng..  vol.  24.  no.  17,  April  27,  1921. 
pp.  737-740.  5  figs.  Results  of  investigation  of  recent  explosion  in  reduction 
01  hard-rubber  scrap  department  of  large  industrial  plant.  Recommendations 
for  prevention  and  precautions  to  be  taken  in  hard-rubber  grinding. 

AERONAUTICS 

National  Advisory  Committee.  Special  Report  of  the  National  Advisory*  Com- 
mittee for  Aeronautics,  AWation,  vol.  10,  no.  IS,  May  2.  1921,  pp.  553-558. 
Federal  regulation  of  air  navigation;  air  routes  to  cover  whole  U.  &.;  co-opera- 
tion among  government  departments.  Submitted  to  President  of  U.  S., 
April  9.  1921. 

Special   Report   of  the   National  Advisory*   Conmaittee  for  Aeronautics. 
Aerial  Age,  vol.  13,  no.  9,  May  9,  1921,  pp.  200-202.     (.Concluded.) 

Research  Laboratory.  The  Aeronautic  Research  Laboratory  at  the  Institute 
of  St.  Cyr,  John  Jay  Ide.  Automotive  Industries,  vol.  44,  no.  16,  April  21, 
1921,  pp.  S53-S55,  5  figs.  Facilities  for  aerodynamic  investigations  include 
two  wind  tunnels  of  different  size,  whirling  arm,  and  two  electrically  operated 
trucks  running  on  rails,  all  of  which  are  equipped  for  determining  character- 
istics of  airfoUs.     One  truck  is  designed  for  testing  propellers. 

Tests.  Review  on  Experimental  Aerotechnics  (Re\'ue  d' aero  tech  nique  espérimen- 
tale).  L.  Toussaint.  Revue  générsde  des  Sciences,  vol.  32,  no.  7,  April  15, 
1921,  pp.  203-213.  2  figs.  Aerodynamic  principles  experimentally  established 
at  principal  aeronautical  laboratories  of  the  world. 


Design.  Aeronautic  Propeller  Desig  ,  F.  W  Caldwell.  Jl.  Soc.  Automotive  Engrs., 
no.  8.  no.  5,  May  1921.  pp.  467-480.  26  figs.  Propeller-design  theories  and 
aerodynamic  principles  are  discussed  mathematically,  as  well  as  elements  govern- 
ing best  propeller  diameter  for  obtaining  highest  thrust.  Consideration  is 
given  in  detail  to  adjustable-pitch  and  reversible  propellers  as  well  as  to  thoee 
made  up  of  laminations  or  sheets  of  paper  or  fabric  impregnated  with  bakélite 
as  binder. 

AEROPL-\NES 

Aerofoils.  Aerodynamic  Characteristics  of  Aerofoils.  Nat.  Advisory  Committee 
for  Aeronautics,  report  no.  93.  1921,  83  pp..  218  figs.  Collection  of  data  on 
aerofoils  from  published  report  of  leading  aerodynamic  laboratories  of  U.  S. 
and  Europe.  Charts  and  tables  for  use  of  designing  engineers  and  for  general 
reference. 

The  German  Lachmann  Slotted  Aerofoil.  Flight,  vol.  13,  no.  14  \pril  7 
1921.  pp.  242.  2  figs.     Translated  from  Flugsport. 

The  Resistance  of  Aerofoils,  W.  F.  Gerhardt  Aerial  Age,  vol.  13,  no.  8, 
May  2,  1921.  pp.  175-178,  13  figs.  Methods  of  plotting  aerofoil  chû-acteristics. 
(Concluded.) 

All-Metal.     German     All-Metal     Commercial     Machines.     Alfred     Gradenwitz. 

Aeronautics,  vol.  20.  no.  394,  May  5,  1921,  pp.  314-316,  5  figs.    Dornier  types. 

The  New  German  All-Metal  Aeroplanes  (Les  nouveaux  avions  métalliques 

allemands),  E.  H.  Lémonon.      Aerophile,  vol.  29,   nos.  5-6,  Mar.  1-15,  1921, 

pp.  71-78.   16  figs.     Junkers  t>-pes. 

Design.  Influence  of  Span  and  Load  Per  Square  Meter  on  the  Air  Forces  of  the 
Supporting  Surface.  A.  Betz.  Aerial  Age.  vol.  13,  no.  10.  May  16.  1921, 
pp.  224-225.  4  figs.     Formulas.     Translated  from  Technische  Berichte. 

Load  Factors.  Aeronautics,  vol.  20.  no.  391.  April  14,  1921.  pp.  254-255. 
Scale  of  load  factors  and  factors  of  safety  prepared  by  British  Advisor>-  Com- 
mittee for  Aeronautics. 

Flight  Endurance.  Notes  on  .airplane  Flight  Endurance.  C  S.  War  Dept.. 
Air  Sen-ice  Information  Circular,  vol.  3.  no.  210.  May  1.  1921,  6  pp.,  1  fig. 
Chart  for  determining  minimum  horsepower  required  or  maximum  horsepower 
available  at  any  altitude  that  aeroplane  can  reach. 

Struts.     The  Design  of  Long  Struts  Exposed  to  the  Air,  John  Case.     Aeronautics, 
vol.  20.  nos.  391  and  392,  April  14  and  21.   1921,  pp.  257-258.  4  figs.,  and 
272-274,  5  figs.     Apr.  14:  formulas  for  computing  dimensions  of  different  tj-pes. 
Apr.  21:  Method  of  designing  taper  struts  having  parallel  hole. 
See  also  Helicopters;  Parachutes,  SeapUines. 

AIRSHIPS 

German  Development  and  Present  Status  of  German  Airships.  Automotive 
Industries,  vol.  44.  no.  20,  May  19.  1921,  pp.  1057-1065.  1  fig.  Tables  gi\-ing 
characteristics  of  German  airships  built  up  to  May  1921.  Survey  of  technical 
successes  and  failures  oi  various  types.  Comparison  of  perfomiance  of  R-34 
with  that  of  German  1^59  which  made  trip  to  East  Airica. 
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Hanoarb.     See  Hangars. 

Mooring  Gear.  Airship  Mooring  Gear  Engineering,  vol.  Ill,  do.  2884.  April  8, 
1921,  pp.  423-424  and  426,  4  figs.  Experimental  mooring  maet  designed 
and  instïjled  by  British  Air  Ministry. 

R-36  The  Passenger-Carrying  Airship  R-36.  Engineering,  vol.  121,  no.  2885, 
April  15,  1921,  pp.  454-456  and  458.  28  figs.,  partly  on  supp.  plate.  Character- 
istics: Overall  length,  672  ft.  2  in.;  maximum  diameter  of  hull,  78  It.  9  in.; 
height  from  bumping  bags  to  top  of  hull  structure.  91  ft,  7  in.;  gas  capacity, 
2,196.000  eu.  ft.;  carried  in  19  bags;  gross  lift,  64.5  tons. 
See  also  Aerodromes. 

ALCOHOL 

CoKB-OvEN  Gas.  The  Manufacture  of  Alcohol  from  Coke-Oven  Gas,  C.  F.  Tidnaan. 
Jl.  Soc.  Chem.  Industry,  vol.  40.  no.  8.  April  30,  1921.  pp.  86T-89T.  2  figs. 
Record  of  work  carried  out  at  Skinningrove  Iron  Works,  England. 

Industrial.  Industrial  Alcohol  (L'alcool  industriel).  Charles  Blanchet.  Re\'ue 
de  l'Ingénieur  et  Index  technique,  vol.  28,  no.  4,  April  1921.  pp.  179-185. 
Requirements  for  manufacture  of  industrial  alcohol.  Possibility  of  utihzmg 
alcohol  as  automobile  fuel.     (To  be  continued.) 

ALLOY  STEELS 

Chromiom-Tungsten.  Constitution  of  Chromium:  Tunsten  Steels.  Chem.  & 
Metallurgical  Eng..  vol.  24.  no.  18.  May  4.  1921.  pp.  791-793.  8  figs.  Recent 
Japanese  work  throwing  light  upon  complex  reactions  giving  self -hardening 
and  red-hardness  properties  to  modern  high-speed  steels.  From  Soi.  Reports 
of  Tohoku  University. 

ALLOYS 

See  Aluminum  Alloys;  Zinc  AUoys;  Bearing  Metals;  Bronzes;  Copper  Alloys; 
(Tun  Metal;  Phosphor  Bronze. 

ALUMINUM 

Casting  Losses,  Losses  in  Aluminum  and  Aluminum- Alloy  Melting.  Robert  J. 
Anderson.  U.  S.  Dept.  of  Interior,  Bur.  of  Mines,  Reports  of  Investigations, 
no.  2239,  April  1921,  6  pp.  Factors  in  operation  of  furnaces  that  affect  casting 
losses. 

ALUMINUM   ALLOYS 

Melting  Practice.  Iron-Pot  Melting  Practice  for  Alumimmi  Alloys.  Robert  J. 
Anderson.  Metal  Industry  (N.Y.),  vol.  19,  no.  5,  May  1921.  pp.  189-190. 
Design  of  iron-pot  furnaces. 

AMMONIA  CONDENSERS 

Selection.  The  Proper  Selection  of  Ammonia  Condensers.  W.  H.  Motz.  Power, 
vol.  53.  no.  17,  April  26,  1921,  pp.  659-662,  4  figs.     Economic  considerations. 

ANEMOMETERS 

Comparison  of.  Comparison  of  Anemometers  (Sur  la  comparabilité  des  anémo- 
mètres), M.  C-E.  Brazier.  Comptes  rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  172.  no.  14,  April  4.  1921,  pp.  843-845.  Comparison  of  various 
types  in  currents  of  air  inclined  at  an  angle. 

APPRENTICES,  TRAINING   OF 

Methods.  Programs  of  Apprenticeship  and  Special  Training  in  Representative 
Corporations — XII.  J.  V.  L.  Morris.  Am.  Mach.,  vol.  54,  no.  18.  May  5, 
1921,  pp.  778-779,  4  figs.  Method  of  training  apprentices  at  plant  of  Packard 
Motor  Car  Co.,  Detroit,  Mich. 

National  Instructional  Factories.  Industrial  Training.  Times  Eng.  Supp., 
no.  558,  April  1921.  p.  132.  Discusses  organization  of  national  instructional 
factories  for  training  and  education  industrial  apprentices. 

Railways.  Paris-Orleans  Apprentice  Work  Organized.  Ry.  Mech.  Engr.,  vol.  95, 
no.  5.  May  1921.  pp.  313-316.  4  figs.  Description  of  development  of  courses 
for  apprentices  of  Paris-Orleans  during  war.  Translated  from  Revue  Générale 
des  Chemins  de  Fer. 


AUTOMOBILE   FUELS 

Characteristicb.  The  Character  of  Various  Fuels  for  Internal  Combustion  Engines 
— III.  H.  T.  Tizard  and  D.  R.  Pye.  Automobile  Engr.,  vol.  11,  no.  149. 
April  1921,  pp.  134-137,  2  figs.  Influences  of  specific  heat  and  dissociation 
of  working  fluid.  Calculation  of  final  temperature  and  work  done  during 
expansion. 

Research.  Résumé  of  Bureau  of  Standards  Fuel  Study,  H.  C.  Dickinson.  Jl.  Soc. 
Automotive  Engrs.,  vol.  8,  no.  5,  May  1921.  pp.  482-486.  6  figs.  Two  types 
of  experiments  were  undertaken;  steady  runs  to  determine  rate  of  fuel  consump- 
tion under  load  conditions,  at  about  one-fifth  maximum  mean  effective  pressure 
and  speed  of  1200  r.p.m.,  and  series  of  repeated  accelerations  from  10  to  about 
30  m.p.h.     In  each  case  fuel  consumotion  was  recorded. 

The  Influence  of  Various  Fuels  on  Engine  Performance — II  and  III. 
H.  R.  Ricardo.  Automotive  Industries,  vol.  44,  nos.  16  and  19,  April  21 
and  May  12,  1921,  pp.  856-862.  6  figs.,  and  1003-1007.  12  figs.  Research  on 
detonation  and  effect  thereon  of  combustion  chamber  design,  turbulence,  speed 
of  rotation,  temperature  and  pressure  are  discussed  at  length,  and  measure- 
ment of  value  of  fuel  in  terms  of  its  tendency  to  detonate  are  tabulated  and 
plotted  in  their  relation  to  other  important  factors. 

The  Influence  of  Various  Fuels  on  the  Performance  of  Internal  Combus- 
tion Engines — III  and  IV,  H.  R.  Ricardo.  Automobile  Engr.  vol.  11.  nos.  149 
and  150.  April  and  May  1921.  pp.  130-133.  5  figs.,  and  169-175.  14  figs.  April: 
Experimental  study  of  relationship  between  detonation  point  and  spontaneous 
ignition  temperature.  May:  Experimental  investigation  of  power  output 
from  different  fuels,  with  constant  and  with  adjusted  compression  ratios. 

See  also  Alcohol. 

AUTOMOBILES 

Bodies.  Automobile  Body  Construction,  P.  E.  Stone.  Jl.  Soc.  Automotive  Engrs., 
vol.  8.  no.  5.  May  1921,  pp.  404^09.  Notes  on  strength  and  desirability  of 
materials  suitable  for  construction  of  enclosed  type  of  body. 

AVIATION 

Canadian  Aib  Board.  Report  of  the  Canadian  Air  Board  for  the  Year  1920. 
Flying,  vol.  10.  no.  4.  May  1921,  pp.  139-143.  Board  was  cre&ted  (1)  to 
regulate  civil  aviation.  (2)  to  conduct  civil  government  operations,  and  (3) 
to  develop  air  defense  of  Canada,  including  organization  and  administration 
of  Canadian  Air  Force. 

Commercial.  European  Air  Lines,  Aeronautics,  vol.  20,  no.  395,  May  12,  1921. 
pp.  332-334,  6  figs.     Air  routes  which  are  now  in  operation  in  Europe,  with 

fare  tariffs  and  timetables. 

Landings,  Marking.  Air  Service  Adopts  Location  Marker.  Aviation,  vol.  10. 
no.  17.  April  25.  1921,  p.  527,  2  figs.  Specifications  of  locations  marker 
adopted  by  U.  S.  Air  Service. 

Mail  Service.  Three  Years  of  Air  Mail  Sen-^ice  Aviation,  vol.  10,  no.  18,  May  2, 
1921.  pp.  559-564,  5  figs.  Comparison  of  performance  of  U.  S.  Air  Mail 
Service  and  of  British  and  Canadian  civil  flying. 

National  Advisory  Committee  for  Aebonatjtics.  Special  Report  of  the  National 
Advisory  Committee  for  Aeronautics.  Aerial  Age,  vol.  13,  no.  8.  May  2,  1921, 
pp.  178-180.  Federal  regulation  of  air  navigation.  Air  routes  to  cover  whole 
U.  S.  Co-operation  among  government  departments. 


B 


BEAMS 

Curved.  The  Approximate  Solution  of  Problems  of  Stability  in  Space  by  Means 
of  the  Funicular  Polygon.  (Ueber  die  angenaherte  Losung  von  Stabilitats- 
problemen  im  Raum  mittels  der  elastischen  Gelenkkette),  Heinrich  Hencky. 
Eisenbau,  vol.  11,  no.  24,  Dec.  21.  1920,  pp.  437-452.  12  figs.  In  view  of 
fact  that  there  is  apparently  no  solution  on  hand  for  determination  of  the 
stability  of  curved  beams,  writer  attempts  to  develop  an  approximative  method 
with  which  problem  can  at  all  times  be  numerically  solved. 

Reintorced-Concrete.  Curves  for  Design  of  Beams  and  Slabs.  C.  N.  Haggart. 
Concrete,  vol.  18.  no.  5,  May  1921,  pp.  235-236,  2  figs.  Diagram  for  determin- 
ing dimensions  for  reinforcing  steei. 


ARMATURES 

Heat  Flow  in  Coiub.  Longitudinal  and  Transverse  Heat  Flow  in  Slot-Wound 
Armature  Coils,  Carl  J.  Fechheimer.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40. 
no.  5.  May  1921,  pp.  421-430,  9  figs.  Calculations  of  equations  and  test 
results. 

AUTOMOBILE  ENGINES 

Carburetors.     See  Carburetors . 

HiOHWAT.  Non-Detachable  Head  Used  in  New  Stock  Engine,  J.  Edward  Schipper. 
Automotive.  Industries,  vol.  44.  no.  16,  April  21.  1921,  pp.  844-846,  4  figs. 
Engine  manufactured  by  Highway  Engine  Co.  has  foxir  cylinders,  3H  by  5  in., 
and  develops  maximum  of  48  hp.  Both  halves  of  crankcase  and  water-jacket 
cover  are  aluminum  castings.  Valve  caps  .are  screwed  into  cylinder  head. 
Full  pressure  lubrication  employed. 


BEARING   METALS 

Anti-Friction.  Anti-Friction  Bearing  Metals,  P.  W.  Priestley.  Metal  Industry, 
fLond.^  vol.  18.  no.  17,  April  29.  1921.  pp.  323-324.  Typical  compositions 
of  anti-friction  methods  employed  in  construction  of  aeroplanes  and  auto- 
mobile engines. 

Rbbbarch.  Results  of  Investigation  Covering  Bearing  Metals.  Belting,  vol.  18, 
no.  4,  April  1921,  pp.  63-64.  Report  of  committee  on  mechanical  standards, 
Canadian  Pulp  &  Paper  Assn.,  at  recent  Montreal  convention. 

BEARINGS 

Examination.  A  Microphone  "Stethoscope"  for  Bearings.  Engineering,  vol.  Ill, 
no.  2888.  May  6.  1921,  pp.  546,  3  figs.  Apparatus  for  examining  condition 
of  bearings  and  gears  by  electricity. 
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REARINGS.   ROU.ER 


M*NurArTDi>B.  MkinUinlng  Continuity  Throuchout  Roller  n»riii|  Manuficture, 
J.  KdwanI  Schipmr.  Aulomotivit  Iniitutfini,  vol.  44,  no.  17.  April  ÏM,  1021, 
pp.  |i|l>  UI7,  T2  Ak«.  Mi-llio<l>  umhI  ut  plant  ol  Tlnikcn  Rolirr  Ucaring  Co.. 
<  union,  Ohio. 

BLAST-FURNACES   GAS 

CuBANlNO.  Nutraon  thfi  Cli'uninK  of  llliuit  FlirnncoCIiM.  R.  II.  Fowlr*.  EngitiM^ring, 
vol.  111.  no.  ■2>tm.  Miiv  l:l.  IDL'I.  pp.  tUKMIOS,  7  ligii  Motlioda  of  operating 
HnlbvrK-Hcth  dry  gu  donning  plant.  (Abatrart).  Paper  read  before  Iron 
A  Steel  Innt. 

BLAST  FURNACES 

Charoino.  Htin^nn  Incline  Syntem  of  Chnffiing  Materinln  Into  Blaat  Fumacefl 
(  Mont**-rli«rKe  inrtinA  nvHt<^nie  "llusaon"  pour  hftvit-fnurneau).  M.  H.  Barrai. 
Revue  de  M^lnlhirgie,  vol.  IS.  no  2,  IVb.  1021,  pp.  l»2-y.'),  9  ligs.  Modification 
of  Staehlcr  (»y«teni. 

Desion.  Stark  Change»  Effect  Economy.  H.  R.  Stuyveoant.  Iron  Trade  Rev., 
vol.  B8.  no.  I'.l.  Miiy  12.  1921.  pp  1 .1 1 2- 1 .1 1 .3  and  1316.  3  6gi>-  Improvements 
in  coolinit  equipment.  Iiiiefi  and  he.irth  of  .Miibama  blast  furnace,  together  with 
introduction  of  casting  machine  and  new  trestle. 


Clai 


A    ' 

ol    ' 
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itematlo  ClaMlfleation  ol  OW   Bridge*.  C    F    Ix>»eth      Eng, 

vol    M.  no    17.  Aprd  27.  1921.  pç    420-422.  .1  fip      TractUM 

I.lwaukoo    *  Ht.    I'aul   Railroad.     Taper  read   befora  VfmOn 


DuioN.  Evolution  ol  Bridge  Design,  Charles  Evans  Fowler.  Jl.  W«»t«Tn  Hoc. 
ol  Engrs..  vol.  2S,  no.  13,  Nov.  1920.  pp.  674-«»l.  8  flp.  Surrey  ol  dsvelop- 
mcnU  in  design  and  ooostruetlon  of  railway  bridge*  In  U.  8. 

BROACH  I  NO 

Ketwats.  Cuide  Bushings  (or  Keyway  Broaching.  Maehy.  (Lond  ),  vol.  18. 
no.  447.  April  21,  1021.  pp.  74-70.  3  figa.  Formulas  for  designing  bushings 
for  broaching  accurate  Leyways. 

BUILDING 
CoNCBtTE.     Effect  of  High  Temperature  Fire  on  Concrete  Building.     Eng.   New»- 
Rec.,  vol.  80,  no.   IK.   May  5.  1921.  pp.  700-703.  7  fin.     Burning  nsohth^D 
fused  the  concrete  and  wrecked  structure  of  Barrett  Mfg.  Co  at  Frankford.  Pa. 
Greatest  damage  due  to  collapse  ol  steel  monitor*. 

BUILDING   CONSTRUCTION 

CoKCBETE.  Putting  Up  a  Concrete  Building  Under  Severe  Difficulties,  H.C  Psddock. 
Contract  Rec,  vol.  3S.  no.  16.  April  20.  1921.  pp.  383-385.  7  Igs.  Fish-freesing 
plant  on  island  of  St.  Pierre  erected  on  rocky  site.  Materials  and  Isbor 
imported.  Fire  of  extreme  severity  destroyed  concrete  and  necessiuted  partial 
rebuilding. 


BLOWING    ENGINES 


Gas-Dkiven.  13  H.P.  Gas  Driven  Blowing  Engine,  Engr.,  vol.  131,  no.  3409.  April 
29,  1921,  pp.  451-154.  4  figs.,  partly  on  supp.  plato.  Engines  manulactured 
at  Galloway  Works,  Manchester,  England. 

BOILER  FEEDWATER 

Analyse».  The  Interpretation  of  Boiler-W.<iter  Analyses,  J.  R.  McDermet. 
-Mech.  Eng.,  vol.  43.  no.  5.  May  1921.  pp.  319-320  and  342.  Limitations  and 
applications  of  technical  or  mineral  analysis.  Use  of  partial  sanitarj'  analysis 
as  forecasting  possible  trouble  due  to  pollution.  Significance  of  analysis  for 
dissolved  gases  in  relation  to  conditions  under  which  is  used. 

BOILER   FIRING 

Pl7LV£Riz£D  CoAL.  Economical  Firing  of  Steel  Plant  Boilers.  Charles  Longenecker. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  5.  May  1921.  pp.  308-310  and  336. 
Comparison  of  hand-fired  stoker-fired  and  pulverized-coal-fired  boilers.  Test 
run  on  520-hp.  boiler  fired  by  pulverized  coal. 

BOILER  INSPECTION 

Canada.  Rules  Governing  the  Inspection  of  Railway  Stationary  Boilers  in  Canada- 
Boiler  Maker,  vol.  21,  no.  5.  May  1921,  pp.  137-138.  Rules  of  Board  of 
Railway  Commi saioners  for  Canada. 


CAR  WHEELS 

TiRE-FiRiNO  RoLLB.  Tire  Firing  RolU  for  Railway  Wheels.  Engr..  vol.  131, 
no.  3408,  April  22.  1921.  pp.  441.  3  figs.  Hydraulic  press  manulactured  by 
B.  &  S.  Massey,  Opcnshaw,  Manchester. 

Jet  CALIBB.VTTON.  Calibrating  CarbureUr  Jets  in  Quantity  by  Actual  Flow  Mrasure- 
ment,  J.  Edward  Schipper.  Automotive  Industries,  vol.  44.  no.  18,  May  5, 
1921,  pp.  958-959,  3  figs.  Apparatus  used  by  Zenith  Carburetor  Co.  conmsts 
of  tank  with  constant  head,  device  for  holding  jet,  electrically  controlled 
timing  elements,  and  graduates  for  measuring  volume  of  flow  in  unit  tune. 
Each  operator  can  test  160  jets  per  hour  by  use  of  one  calibrating  machine. 

Research.  Eiperimental  Research  on  the  Best  Proportion  of  Fuel  and  Air  for 
Explosive  Motors  (Recharches  expérimentales  sur  les  valeurs  du  titre,  en 
essence,  du  mélange  d'alimentation  des  moteurs  à  explosion),  J.  Boudet  Arts 
et  Métiers,  no.  3.  Dec.  1920.  pp.  49-54.  7  figs.  Comparative  study  of  various 
types  of  carburetors. 

CARS 

Steel.  Progress  in  the  Development  of  the  All-Steel  Car.  J.  J.  Tatum.  Ry.  Rev., 
vol.  68,  no.  19,  May  7.  1921,  pp.  699-700.  Ad^-isability  of  using  copper  bearing 
steel  for  improving  performance  from  stand  point  of  service  and  maintenance. 
Paper  read  before  Can.  Ry.  Club. 


BOILER  OPERATION 

Losses.  The  Cost  of  Boiler  Scale.  W.  F.  Schaphorst.  Ry.  Mech.  Engr.,  vol.  95, 
no.  5,  May  1921,  pp.  292,  1  fig.      Chart  for  determining  loss  due  to  scale. 

Sbttikgs.  Constructing  Horizontal  Boiler  Settings.  H.  E.  Dart.  Boiler  Maker. 
vol.  21.  no.  5.  May  1921.  pp.  127-131,  5  figs.  Typical  setting  designs  adopted 
as  standard  by  Hartford  bteam  Boiler  Inspection  and  Insurance  Co. 


CARS,  FREIGHT 

Dhaft-Geab  Tests.  Draft  Gear  Tests  of  the  Railroad  .administration.  Ry.  Mech. 
Engr..  vol.  95.  no.  5.  May  1921,  pp.  301-3CM.  1  fig.  Results  from  gears  after 
three  years'  service;  destructive  tests  and  rivet-shearing  tests. 

Steel.  Repairs  of  Maintenance  of  Steel  Freight  Cars.  S.  Lynn.  Caii.  Ry.  Club, 
vol.  20,  no.  3.  Mar.  S.  1921.  pp.  24-32.  Outline  of  practice,  with  notes  on 
experience  of  Pittsburgh  and  Lake  Erie  Railroad. 


BOILERS,   WATER  TUBE 

Stirung.  Development  of  the  Stirling  Boiler.  Power,  vol.  53,  no.  16,  April  19, 
1921,  pp.  632-634,  7  figs.  Recent  modifications  making;  for  standardizition 
of  classes,  greater  accessibility*,  elimination  of  priming  and  improved  setting. 

Tests.  Boiler  Tests  with  Pulverized  Illinois  Coal.  Henry  Kreisinger  and  John  Bliiard. 
:Mech.  Eng.,  vol.  43,  no.  5,  May  1921.  pp.  321-322  and  326,  2  figs.  Tests  of 
468-hp.  water-tube  boiler  fired  with  pulverized  Illinois  coal.  Results  showed 
that,  contrarj*  to  customary  sjiecification.  it  is  not  necessary  to  pulverize  coal 
to  extreme  finess  of  85  per  cent  through  200-mesh  screen.  Best  results  were 
obtained  when  coal  was  burned  at  rates  from  0.5  lb.  to  2  lb.  per  cu.  ft.  of 
K^ombustion  space  per  hour. 

BRAZING 

See  Aircraft  Construction  MateriaUt  Brazing, 

BRICK 

■Sewer.  Report  of  Committee  C-3  on  Brick.  Am.  Soc.  for  Testing  Malts.,  advance 
paper,  7  pp.,  2  figs.     Proposed  tentative  specifications  for  clay  sewer  brick. 


CARS,   REFRIGERATOR 

Design.  A  System  of  Transit  Refrigeration  and  Heating.  Lewis  PenwelL  A.S.R JI. 
Jl.  vol.  7,  no.  2,  Sept.  1920,  pp.  140-150,  2  figs.  Equipment  for  refrigerating 
railway  cars. 

C.\ST   IRON 

Research.  The  Co-operation  of  Scientific  and  Industrial  Research  in  the  Iron 
Foundry— II.  Thos.,  Vickers.  Foundry  Trade  Jl.,  vol.  23,  no.  242,  April 
7  1921,  pp.  316-319.     Scope  of  British  Cast  Iron  Research  Assn.     (Concluded.) 

CASTINGS 

Blovtebs.  Rigeing  for  Speed  in  Blower  Work,  Herbert  R.  Simonds.  Foundry, 
vol.  49,  no.  9,  May  1.  1921.  pp.  359-363.  8  figs.  Castings  for  forced-draft 
blower  manufactured  by  Coppus  Eng.  *  Equipment  Co.,  Worcester,  Maas. 

NoN-FERBOtls.  Non-Ferrous  Castings  in  Spinning  Molds.  Louis  J.  Josten.  Iron 
Age.  vol.  107.  no.  20.  May  19.  1921.  pp.  1289-1292.  4  figs  Casting  of  non- 
ferrous  bands  bv  centrifugal  casting  machine  at  works  of  George  C  (.lark. 
MetaJ  Products  Co.,  Detroit 
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CEMENT,    PORTLAND 

Specifications.  Portland  Cement,  R.  E.  Stmdling.  Concrete,  vol.  16,  no.  4,  April 
1921,  pp.  223-233.  10  figs.  Comparison  of  British,  American,  French  and 
German  specifications  and  methods  of  testing.     (Concluded.) 

Testing.  Judging  the  Quality  of  Portland  Cement.  R.  J.  Colony.  Eng.  World, 
vol.  18.  no.  5.  May  1921,  pp.  331-334,  8  figs.  Triangular  concentration  diagram 
constructed  from  results  obtained  in  analyses  made  in  laboratory  of  Board 
of  Water  Supply  of  the  City  of  New  York.  Paper  read  before  Am.  Inst. 
Alin.  and  Metallurgical  Engrs. 

CHAINS 

Manufacture.  The  Manufacture  of  Driving  Chains.  Eng.  Production,  vol.  2, 
no.  32,  May  12.  1921,  pp.  603-610.  22  figs.  Procedure  at  works  of  Hans 
Renold. 

CHIMNEYS 

Reinforced-Concrete.  Diagram  for  Designing  Reinforced  Concrete  Chimneys, 
F.  E.  Hertel.  Eng.  News-Rec,  vol.  86.  no.  19.  May  12,  1921,  pp.  803-804, 
3  figs.     Graph  for  determination  of  coefficient  of  fornxulas. 

CHRONOMETERS 

Devolopments.  Latest  Developments  in  Chronometry  (Les  derniers  progrès  de  la 
chronomètrie) ,  Leopold  Reverchon.  Nature  (Paris) ,  no.  2450,  Mar.  19, 
1921,  pp.  177-181,  10  figs.     Guillaume  balancing  wheel  for  marine  chronometer 


CONCRETE 

Alkali  Action  on.  Engineering  Investigations,  E.  C.  Bebb,  U.  S.  Dept.  of  Int. 
Reclamation  Rec,  vol.  12,  no.  5.  May  1921,  pp.  224-227,  3  figs.  Progress 
in  investigation  of  alkali  action  on  concrete. 

Developments.  Recent  Developments  in  Concrete  Montlhy  Bui.  Can.  In«t. 
Min.  &  Metallurg>',  no.  109,  May  1921,  pp.  410^37,  16  figs.  Sur\'ey  of  recent 
researches  at  representative  institutions. 

Proportioning  Agoregateb.  A  Logical  Scheme  for  Det«rmining  the  Concrete 
Making  Value  of  Available  Aggregates  and  Its  Practical  Application  to  the 
Production  of  Concrete  of  Pre-Determined  Quality  in  the  Field,  G.  M.  Williams. 
Jl.  Eng.  Inst,  of  Canada,  vol.  4,  no.  .5.  May  1921.  pp.  .301-308.  «  figs.  Inveatig- 
ation  of  current  theories  of  proportioning  concrete,  and  account  of  field  tests. 

CONDUITS 

Wood.  Wooden  Conduits  L'nder  Pressure  (Conduites  forces  en  bois),  M.  Cazau- 
bielb.  Nature  (Paris),  no.  2451,  Mar.  26,  1921,  pp.  203-206,  7  figs,  Norwegian- 
designs. 

CONNECTING    RODS 

Manufacture.  Making  Motor-Car  Engine  Connecting  Rods.  Machy.  (Lond.). 
vol.  18.  no.  447.  April  21,  1921.  pp.  65-69,  11  figs.  Machines  and  fixtures 
used  for  drilling,  boring,  milling,  grinding,  reaming  and  gaging  operations. 

COOLING   TOWERS 

Types.  Water  Cooling  Towers — II.  I.  V.  Robinson.  Beama,  vol.  8.  no.  4,  April" 
1921,  pp.  346-353.  4  figs.     (Comparative  study  of  different  types. 


COAL 

Analysis.  The  Analysis  of  Coal,  S.  Roy  Illingworth.  Colliery  Guardian,  vol.  121, 
no.  3146,  April  15.  1921.  pp.  1094-1095.  4  figs.  Determination  of  proximate 
analysis  of  coal.  From  book  by  same  wTiter  soon  to  be  published  by  Colliery 
Guardian  Co. 

Briquetting.  Factors  to  be  Borne  in  Mind  in  Making  Briquets  of  Fine  Materials, 
J.  E.  Stevens.  Coal  Age.  vol.  19,  no.  15,  April  14,  1921,  pp.  663-666,  5  figs. 
Methods  of  briqueting  coal  and  peat. 

Sulphur,  Analysis.  The  Analysis  of  Sulphur  Forms  in  Coal,  Alfred  R.  Powell. 
U.  S.  Dept.  of  Interior.  Bur.  of  Mines,  technical  paper  254,  1921.  21  pp.  1  fig. 
The  applicability  of  method  of  Powell  and  Parr  to  various  kinds  of  coal. 
Method  was  found  to  give  correct  and  accurate  results  for  analysis  of  sulphur 
forms  in  coal. 


COAL   BREAKERS 

Design.  Preparation  Methods  Susquehanna  Has  Built  Into  Reconstructed  Pennsyl- 
vania Breaker.  Coal  Age,  vol.  19,  no.  14.  April  7,  1921,  pp.  618-622,  4  figs. 
Jigs  are  placed  stepped  down  like  stairway,  using  single  chute  for  feed  and 
another  for  discharge.  "Rock"  from  jigs  is  screened  and  hand-oicked  for 
dean  coal  of  size  just  washed,  undersize  going  to  condemned-coal  conveyor 
for  retreatnient. 


COAL  WASHING 

AIethods-  Method  of  Washing  Coal  for  Metallurgical  Coke  at  Risco.  in  Birmingham 
Field.  E.  P.  Stewart.  Coal  Age.  vol.  19,  no.  18,  May  5,  1921.  pp.  S07-S10. 
5  figs.  Coal  crushed  to  1  in.  and  under,  jigged  and  delivered  at  steel  plant 
with  only  6  per  cent,  moisture  without  use  of  drainage  tanks  or  centrifugal 
driers.     Water  clarified  for  reuse  contains  only  0.15  per  cent  solide. 


COPPER  ALLOYS 

Heat  Treatment.  Heat  Treatment  of  Copper  Allovs.  J.  S.  Glen  Primrose.  Metal" 
Industr>-  (Lond.),  vol.  18.  no.  15,  April  15,  1921,  pp.  281-286,  6  figs.  Effect 
of  heat  treatment  upon  finer  properties.  Paper  read  before  Instn.  British 
Found  rymen. 

COLD   STORAGE 

Plant  Design.  Antwerp's  Government  Cold  Stores.  Cold  Storage,  vol.  24,  no. 
277,  April  21,  1921,  pp.  97-99,  3  figs.  Refrigeration  is  effected  by  mixed  system 
of  direct  expansion  through  pipes  suspended  from  ceiling  and  ventilation- 
from  two  powerful  air-circulating  batteries. 

COST   ACCOUNTING 

Machine-Tool  Industry.  Cost  Accounting  for  the  Machine  Tool  Builder.  Am. 
Mach..  vol.  54,  no.  17,  April  28.  1921,  pp.  726-731.  1  fig.  Report  of  Scoven, 
Wellington  &  Co.  to  National  Machine  Tool  Builders  Assn. 

COSTS 

Industri.*.l.  a  Comparison  of  Pre-War  and  Post-War  Production  Costs  in  Engin- 
eering. R.  J.  A.  Pearson.  Engineering,  vol.  Ill,  no.  2887.  April  29.  1921,  pp. 
.537-540.  Application  of  mathematical  methods  to  investigate  financial  and 
industrial  situations.     Paper  read  before  Royal  Statistical  Soc. 

CUPOLAS 

Design.  Design  of  Cupola  and  Accessory  Areas.  Y.  A.  Dyer.  Iron  Age,  vol.  107, 
no.  20.  May  19.  1921.  pp.  1313-1314  and  1347-1348.  1  fig.  Ratios  of  tuyère 
to  cupola  and  blast-pipe  area;  bustle  pipe  to  blast  pipe  and  tuyère  areas. 
Height  related  to  economic  conditions. 


Washing  Coal  With  Air  Instead  of  With  W^ater,  L.  E.  Woods.  Coal  Age, 
vol.  19.  no.  18,  May  5,  1921,  pp.  810-812,  4  figs.  Air  forced  upward  through 
table  deck  and  its  load  of  material  almost  immediately,  separates  light  from 
heavy  particles.     Machine  has  large  capacity  and  product  is  dry. 

COKE   HANDLING 

Plants.  Coke  Handling  System  at  Lawrence.  Mass.,  H.  B.  Mosley.  Am.  Gas  .11.. 
vol.  114.no.  20,  May  14.  1921,  pp.  421-422  and  433.  6  figs.  Plants  for  handling 
sizing  and  storing  coke. 

COLUMNS 


CRANES 

Traveung.  Designing  Traveling  Cranes  with  Regard  for  Safe  Operation.  Nicolaae- 
Prakken.  Am.  Mach..  vol.  54.  no.  IS.  May  5,  1921,  pp.  761-765,  10  figs. 
T>-picai  safety  appliances. 

CUTTING   TOOLS 

Cutting  Speeds.  Cutting  Speeds  for  Steel  and  Cast-iron.  Belting,  vol.  IS,  no> 
4,  April  1921,  pp.  72.     Tables  showing  cutting  speeds. 

Diamond.  The  Diamond  as  a  Cutting  Tool.  Engr.  Production,  vol.  2,  no.  29,. 
April  21,   1921.  pp.   521-523,    10  figs.     Its  application  in  production  work. 


Steel.  Comparison  of  Formulas  for  Steel  Columns,  N.  Barnes  Hunt.  Machy. 
(N.  Y.),  vol.  27,  no.  9,  May  1921.  pp.  852-854.  4  figs.  Graphs  of  a  number 
of  familiar  formulas  prepared  for  allowable  unit  stress  of  12.(K)0  lb.  per  sq.  in. 
in  accordance  with  recommendation  of  Am.  Soc.  Civil  Engrs. 


D 


COMPRESSED   AIR 

^IiNEs.  The  Production  and  Transmission  of  Compressed  Air  in  Mines,  John  T. 
Pringle-  Trans,  of  North  of  England  Inst,  of  Min.  »fe  Mech.  Engrs..  vol.  71. 
part  2,  Feb.  1921,  pp.  24-39  and  (discussion)  pp.  39-42.  9  figs.  Also  in  Trans. 
Inst.  Min.  Engrs..  vol.  60.  part  2.  Jan.  1921.  pp.  146-151  and  (discussion) 
151-164,  9  figs.  Requirements  of  compressors.  Performance  of  Ingersoll 
type. 


DIE   CASTING 

Methods.  Die-Casting  Methods  and  Metals — II  and  III.  M.  H.  Potter.  Foundry, 
vol.  49.  nos.  9  and  10.  May  1  and  15,  1921,  pp.  342-344.  2  figs.,  and  404-406, 
4  figs.  Data  regarding  various  metals  and  alloys  which  may  be  die  cast  are 
given  and  comparison  is  made  between  results  from  casting  in  sand  and  in 
dies.  Methods  of  placing  inserts  in  die  castings.  Details  of  cleaning  baths 
and  electroplating  process. 
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M  AMINr 


MlKHKl,   KNCllNICH 

;r  Tilt'  Sulxr  Mnrtin'  Dm-mI  KiikIiim  TriK-tiriil  Kn«r  ,  vol.  IV).  tin  I7N2. 
April  :.M.  HUM.  pp  244-^17.  A  flipi.  KllW-irnry  rurvm  «I  two-oyelc  and  fmir- 
pyrlc  rngknrN. 

Hr4NnANmxKi>  S(»nitnnli*<Hl  I>ii>«t4>l  KiiKtiim  III.  H  It  K«<tg.  Mnr.  Kna  .  vul. 
'H\,  lilt.  A,  Mny  IWLM.  pp.  ;U)l*aU2.  1  lift.  l>(wortpti(m  u(  vitlvo-iii-tirii(l  incthiKl 
ti(  «mvpiijiinii  Uir  two-cyric  typ<<  riicituv 

nuor  luitciNds 

III:  \T  I'liKKTWi.M  riir  lli'ttt  Tn"nliiirnt  of  I>rop  KnrRinupi,  I-rnlic  Aitrhiwin.  For«inii 
A  MvM  TrvnliiiH.  v<il  7.  no  5,  Miiv  WJl.  pp.  '2M-2iH.  t\  t^nn.  luiUivucv  of 
ftlloytiiR  «h'inrntii  on  linnlonina-     NicolutnirnI  vfTpcts  of  hont  trrntntpnt. 

Htkki.  Cahtinijh  V».  Drop  FnrKinKN  Hrpliirr  Strrl  ('luitinjni.  F.  H.  Fntrt>ankii.  Fiiri|[inK 
A  llrut  rn>ntuiii,  vol  7.  no  I.  April  IDL't,  pp.  JH-'J!.'),  3  tijm  CliiiinN  forKUiRit 
proviilc  pnKlurt  of  siipcriur  tttrt'iiKtli,  touchncsa  nnd  n-Hintunrt'  to  tthock  and 
wciir  at  lowiT  roflt. 


y.l.iATHU'    UAII.WAYH.  TltACK 


Wildinc  KkiI  Honda  l»y  Oiy-Ar/'tyUiir.  A    H.  Kina^,     ?*V 
if  nun  rncthf^d  with  dirnctiimN  ffir  lU  uw  mini  ita  »pplic»linn  to  rad  UjiMling. 


UaII.  liuMdN 

Kni^  ,  vol.  14,  no. 


7i.  Ml 


my  1U21,  lip.  IIM-tlMl.  4  fica      Ui 


ion  'i(  B/luiUihitity 


ELECrniC  TflANHMlHHION   UNEfl 

Dmiom       KrononiirnI  |><<«iiKn  of  n  Tmnamiwiion  I. in»-,  Hyutmrn  Mttaadi  U'-«-sr<"h*« 

of  Klf«'tn>ti*<-hniral  LnlHtrulory.  no   7H,  Sept    lîM'.r  21:^  pp  ,  l.i7  Iik»  K<ci.itiona 

for  dftprniining  m*ail  MKjnorniral  voltacr  of  trananiiaaion,  ai«r  of  roiMl'irtz/ni 
find  apnring  of  towrni. 

Iliuii-Voi.TAOE.  Frcnrh  Tninaniiiuiion  Lini-  for  l(K>  Kv,.  M  A-  Hcnriod.  Kl**-. 
World,  vol.  77.  no  |H.  April  3*).  1921.  pp  ttH^-OHA,  12  fi^a.  Tninaniiaiiion  oC 
«•niTity  nt  110.000  volta  ovir  llA  mile*  of  mountaina  and  -mtxA*^  country 

22r).000-Voi,T,  2'20.mny-\'uU  Trftn»irni««ion  I*ro«r«-»w.  John  A  Kry.ntz  .II  Kl-^trinty 
&.  Wcntcrn  InduHtry.  vol.  4(1.  no.  K».  May  l.'..  I1»2I.  pp  477-47^,  '•  tivt  ,K'-porl 
of  KiiRincprinit  Su1»-C<»mniitliH>  t*»  ihf  Parifir  f'oaat  Ihviiiion  of  National 
KlM-trif  ï-ight  Afwwyiation.  It  in  ronrluilcd  from  laborafoo'  r*'*f^rrh  that 
tho  mont  loKiral  arhfrnf  for  dcvclopin»  a  :i2*MKKKvolt  insulator  "w^ni*  to  be 
that  of  iitiliztnit  the  pn-aont  lO-in.  unit"""  but  providing  m*-aiw  to  properly 
take  rnff  of  tho  voIiako  dititrihution  throughout  the  atring**"  wh*;n  more 
than  etght  or  nini;  unita  arc  uaiïd." 


£ 


KLECTRIC   DUIVE 

Steku  MiLus.  Tho  Stool-Mill  Frequency  Problem,  B.  G-  Lamme.  Elcc.  World, 
vol.  77.  no.  17,  April  23.  1921,  pp.  921-923.  1  fig.  Six  general  methods  are 
l>oint(Hl  out  for  ocoiiomioalty  ujaing  t)0-cyclc  purchaaed  onorgy  in  plant  with 
25-cyclo  e<iuipincnt. 

ELECTRIC   FURNACES 

Electrodk  Economiegr».  Economi«er  Roilurns  Heat  Dissipation.  Frank  Hodson. 
Iron  Trade  Rev.,  vol.  G&,  no.  17,  April  28.  1921.  pp.  1180-1181.  2  fiRS.  Type 
of  cooling  ring  or  eloctrodc  economizer  manufactured  by  Elec.  Furnace  Con- 
struction Co.,  Phila.  Discussion  presented  at  meeting  of  Am.  Electrochemical 
See. 

FouNDRiKs.  Acid  vs.  Basic  Electric  Furnace  for  the  Foundry.  F.  W.  Brooke.  Chem. 
&  Metallurgical  Eng..  vol.  24,  no.  18,  May  4,  1921.  p.  794.  Uses  to  which 
each  type  is  best  suited. 

S  MOTHERED- Arc.  Electric  Furnaces  for  Melting  Non-Ferrous  Metals.  Chem. 
*  Metallurgical  Eng..  vol.  24,  no.  18,  May  4,  1921,  p.  793.  1  fig.  Type  recently 
brought  out  by  Gen.  Elec.  Co. 

Steel  MANVFArTiRE.  Electric  Furnaces  for  Making  Stool — ^III.  Alfred  Stansfield. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  5,  May  1921.  pp.  324-327  3  figs. 
General  feature  and  advantages  of  arc  furnace  and  resistance  furnace.  Oper- 
ating features  of  electric  furnaces. 

ELECTRIC  GENERATORS,  AC. 

Heat  Losses.  Hoat  Losses  in  the  Conductors  of  Alternating-Current  Machines, 
Waldo  \'.  Lyon.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40.  no.  5.  May  1921,  pp. 
398-410.  8  figs.     Derivation  of  formulas. 


ELECTRIC  WELDING.   ARC 

Boiler  Shells.  The  Electric  Wolding  of  a  Corrr-lMl  Boiler-Shell.  A  Konneth 
Dawson.  Trana.  of  North  of  England  Inj»t.  of  Min  A  Meoh,  Kngra  .  vol-  71. 
part  1.  Dec.  1920.  pp.  8-12,  2  figs.  Ropairing  corroded  Lancoahire  boiler 
oy  use  of  portable  electric-arc  welding  apparatus. 

Heat  Treatment  of  Welds.  Effect  of  Heat  Treatment  on  Nitride  in  MeUl  Arc 
Welds,  James  W.  Owens.  J.  H.  Ramage  and  J.  A.  WatU.  W»?lding  Engr.. 
vol.  6.  no.  4,  April  I92I,  pp.  23-27.  H>  figs.  Exporimentii  indiraiwl  that  heat 
treatment  to  which  deposited  metal  has  b*-en  «ubje<te<l  determines  '5**^ 
of  nitride  in  metal,  and  that  form  in  which  nitride  exist*  has  veo'  ^'**^'?™ 
effect  upon  physical  properties  of  metal.  Paper  road  before  Am.  Welding 
Soc. 


EMPLOVEES    REPRESENTATION 

Shop  Ccmmittee.  Employe  Representation  in  Management,  R.  L.  Wilaon. 
Textilo  World,  vol.  49.  no.  IS.  April  .30,  1921.  pp.  117-119.  Shop  committee» 
organized  by  East  Pittsburgh  plant  of  Westinghouse  Elec.  à  Mfg.  Co. 

ENGINEERING  SOCIETIES 

Orgaxizatiox.  On  the  Organization  of  an  Engineering  Society,  Morrw  Llewellyn 
Cooke.     Mech.  Eng,.  vol.  43.  no.  5.  May  1921.  pp.  323-325  and  356. 

EYEBOLTS 

Strength.  The  Mechanical  Qualities  Required  in  Eyebolts:  With  Some  Considera- 
tion of  the  Izod  Test,  in  its  Relation  to  the  Question  of  Brittleness  in  Mild 
Steel.  R.  T.  Rolfe.  Jl.  Instn.  Mech.  Engrs..  no.  3.  April  1921.  pp.  177-189. 
4  figs,  partly.,  on  supp.  plate.  From  consideration  of  results  found  in 
experimental  investigation  it  is  suggested  that  carbon  content  of  steel  should 
be  0.34  per  cent,  and  Izod  figure  not  less  than  25  ft.-lb. 


ELECTRIC  LOCOMOTIVES 


Developments.  Review  of  Recent  Large  Electric  Locomotives.  A.  Laternser. 
Elecn.  (Lond.>,  vol.  86.  no.  2243,  May  13.  1921.  pp.  584-586,  6  figs.  Com- 
parative data  of  recent  American  and  European  electric  locomotives.  Translated 
from  Schwcizerische  Bauzeitung. 

Steam  vs.  Characteristics  of  the  Electric  Locomotive.  Ry.  Elec.  Engr.,  vol.  12, 
no.  5.  May  1921,  pp.  195-200,  S  figs.  Advantages  of  electric  locomotive  over 
steam  locomotive.     Paper  read  before  Franklin  Inst. 


FANS 

Electric  Drive.  Motor  Drive  for  Fans  and  Blowers,  Gordon  Fox.  Power,  vol.  53.. 
no.  17.  April  26,  1921,  pp.  664-666,  4  figs.  Rotary  blowers  and  fans  classified 
and  described.  Limitations,  characteristics  in  operation  and  power  require- 
ments. Motors  best  adapted  to  different  types  and  regulation  to  use  for 
speed  adjustment. 


ELECTRIC   MOTORS.  A.C. 

Commutator.  The  Theory  of  the  Three-Phase  Variable  Speed  Shunt  Commutator 
Motor,  J.  L.  D.  Riesdale.  Elecn..  vol.  86.  no.  2240  and  2242,  April  22  and 
May  6.  1921.  pp.  478-481  and  546-548.  U  figs..  6  figs.  Theory  of  operation 
of  commutator.     Shunt  motor  with  compensating  winding. 

ELECTRICAL    MACHINERY 

STNCHRoxors  ^^^CHINES.  Essential  Design  Data  for  Choosing  Synchronous  Ma- 
chines. Theo.  Sehou.  Elec.  World,  vol.  77,  no.  19.  May  7,  1921,  pp.  1033- 
1037,  20  figs.  Cur\'es  illustrating  effect  of  Kva.  rating  and  speed  on  weight 
and  efficiency  of  synchronous  machines. 

ELECTRIC    PLANTS 

Interconnection.  Limitations  of  Interconnection.  E.  C.  Stone.  Elec.  World, 
vol.  77.  no.  IS.  April  30.  1921.  pp.  990-991.  Rupturing  capacity  of  oil  switches 
under  short-circuit  conditions  limits  interconnection  unless  pants  are  well 
distributed. 


FATIGL'E 

Iron  a^jd  Steel  Works.  Fatigue  and  Efficiency  in  Iron  and  Steel  Works — VI,. 
H.  M.  Vernon.  Eng.  &  Indus.  Management,  vol.  5,  no.  16.  April  21,  1921. 
pp.  461-462.  Investigations  carried  out  by  British  Indus.  Fatigue  Researcli 
Board. 

FLOW    OF   GASES 

Pipes.  Flow  of  Gas  Calculation  Chart,  E.  T.  .Ajiderson.  Gas  Age.  vol  47.  no.  8^ 
April  25.  1921.  p.  322,  1  fig.     Chart  for  calculating  flow  of  gas  in  pipe. 

FORGING 

Drop  Hammers.  Air  vs.  Steam  for  Forge  Shop  Hammers.  Chas.  R.  Edwards. 
Forging  &  Heat  Treating,  vol.  7.  no.  4.  April  1921.  pp.  220-221  and  229.  4  figs. 
Compressed  air  gives  better  expansion. -no  hot  water  drip  no  delay  in  starting. 
Compressed  air  fittings  must  be  tighter  because  of  lower  temperature 

Cost  of  Operating  Hammers  With  Air  or  Steam.  G.  H.  Richey.  Forging 
&  Heat  Treating,  vol.  7,  no.  4,  April  1921.  pp.  217-218.  Calculations  for 
ascertaining  cost  of  operating  hammers  with  compressed  air  and  steam 
Advantages  of  operating  with  air. 
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FORGING  PLANTS 

Layoct.  Shop  Well  Planned  for  Material  Handling,  Gilbert  L.  Lâcher.  Iron  Age, 
vol.  107.  no.  18,  May  5,  1921,  pp.  1159-1162,  5  figs.  Layout  of  plant  of  Kropp 
Forge  Co.,  Cicero,  111. 


FORMING   TOOLS 

Stbaiobt.  Dimensions  of  Straight  Forming  Tools,  Machy.  (Lond.),  vol.  18,  no.  448. 
April  28,  1921.  pp.  103-107,  1  fig.  Tables  giving  depth  of  steps  on  straight 
forming  tools  meas  red  at  right  angles  to  front  face,  corresponding  to  various 
differences  between  radii  on  work. 


G.\S   MANUFACTURE 

Low-TEMPERATnRE  CARBONIZATION.  Low  Temperature  Carbonisation  of  Coal. 
Steward  J.  Lloyd.  Am.  Gas  Jl.,  vol.  114.  no.  17,  April  23,  1921,  pp.  253-354 
and  pp.  363-364.     Survey  of  recent  developments. 

Elliot  Gas.  Elliot  Gas,  a  Substitute  for  Natural  Gas,  F.  J.  Denk.  Forging  & 
Heat  Treating,  vol.  7,  no.  4,  April  1921,  pp.  207-212,  5  figs.  Procen  of  manu- 
facturing combination  coal  and  water  gas  from  bituminous  coal. 


GASES 


FOUNDRIES 

Design.  Foundry  Design  Needs  Study,  J.  H.  Hopp.  Foundry,  vol.  49,  no.  9, 
May  1.  1921,  pp.  345-347,  Foundry  buildings  should  be  designed  with  view 
of  co-ordinating  structure  with  demands  of  operation  and  protecting  equipment 
against  elements.     Paper  read  before  Am.  Foundry'men's  Assn. 

Metal.  Utilization  of  Scrap  and  Residues  in  Metal  Foundries — I,  C.  Diegel.  Metal 
Industry  (N.  Y.),  vol.  19,  no.  5,  May  1921,  pp.  196-197.  German  practice. 
Translated  from  Betrieb. 


FURNACES,  ANNEALING 


Electric. 


Electricity  Applied  to  Annealing.  George  P.  Mills.  Foundrj-.  vol.  49. 
no.  9.  May  1.  1921,  pp.  366-368.  Pit  furnaces  heated  electrically  by  means 
of  resistance  ribbon  are  described.  PjTometric  control  with  either  single  or 
double-point  recorder  regulates  temperature  closely. 

EoTART.  Rotary  Furnaces  for  the  Economic  Combustion  of  Coal  Having  Large 
Ash  Content  (Foyer  rotatif  pour  la  combustion  économique  des  charbons  très 
cendreux).  L.  Poirson.  Chaleur  &  Industrie,  vol.  2.  no.  3.  Mar.  1921.  pp. 
120-124.  6  figs.  Grating  is  formed  by  inclined  cylinder  which  is  continuoi^y 
rotating.     Coal  is  burned  inside  cylinder. 


DcsT  Precipitators.  A  New  Electrical  Precipitation  Treater.  Motoji  Shibusawa 
and  Jasujiro  Niwa.  Researches  of  Electrotechnicat  Laboratory,  no.  82. 
Feb.  1921.  31  pp.  35  figs.     Cottrell  precipitator  with  glass  covered  electrode. 


GEARS 

Helical.  The  Sykes,  Double  Helical  Gear  Generator.  Engineering,  vol.  Ill, 
no.  2887.  April  29.  1921,  pp.  520-522.  7  figs.  Cutters  are  retained  in  gearing 
contact  with  wheel  being  cut  and  rotate  during  process  of  generation.  Machine 
manufactured  by  Power  Plant  Co.,  West  Drayton,  England. 

Involute.  The  Evolution  of  the  Involute  Gear  Tooth — IV,  A.  Fisher,  Machy. 
(Lond.),  vol.  18.  no.  447.  April  21.  1921.  pp.  70-72.  1  fig.  Limitations  neces- 
sitated partly  by  requirements  of  interchangeability  and  partly  by  solidity 
of  metal. 

Maag.  The  Maag  System  of  Gearing — II.  Engr..  vol.  131.  no.  3407,  April  15. 
1921,  pp.  403-404.  2  figs.  Teeth  of  each  wheel  are  formed  on  pitch  circle  of 
diminished  diameter  at  pressure  angle  of  15  deg. 

Thereafter  teeth  are  pushed  out  radially  at  proportionate  rates  until 
teeth  of  one  wheel  touch  teeth  of  other  at  point  dividing  line  joining  shaft 
centers  in  desired  gear  ratio. 

Spur.     Formulae  for  Measuring  Spur  Gears  by  the  Pin  Method,    M.  D.  Wilson, 
Mach.  (Lond.),  vol.  18,  no.  447,  April  21,  1921.  pp.  92-94,4  figs. 
See  also  Mang. 


FURNACES,    HEATING 

Sheet  Bar  vs.  Mill  Ttpe.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinks. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  5,  May  1921.  pp.  305-3(38.  7  figs. 
Critical  comparison  of  pair  (sheet  bar)  and  of  mill  type  furnaces.  Sheet 
bar  furnaces  are  continous. 

Sheet  Furnaces.  Heating  Furnaces  and  Annealing  Furances.  W.  Trinks.  Forging 
&  Heat  Treating,  vol.  7.  no.  4.  April  1921.  pp.  222-227,  10  figs.  Comparison 
of  different  types  of  sheet  furnaces. 


FURNACES,   HEAT  TREATING 

Car  vs.  Cab-and-Ball.  Car  and  Car-and-Ball  Furnaces.  Machy.  (N.Y.),  vol.  27. 
no.  9.  May  1921.  pp.  873-875.  S  figs.  Relative  merits  of  heat-treating  furnaces 
of  car-and-ball  types. 

Screw-Thread.  The  Manufacture  of  British  Association  Screw-Thread  Gauges, 
Farrance  Davey.  Jl.  Instn.  Mech.  Engrs.,  no.  5.  .\prU  1921,  pp.  191-196. 
Design  methods  and  apparatus  used  in  measurement,  compensation  and 
correction  for  errors  in  lathe,  cutting  tools,  lupping.  and  heat  treatment. 


GRAIN  ELEVATORS 

Floating.  Floating  Pneumatic  Grain  Discharging  Plant.  Engr..  vol.  131.  no. 
3406,  April  8,  1921,  pp.  378  and  381-384,  9  figs.  Combination  of  pneumatic 
and  band  systems  for  simultaneously  discharging  from  grain  ship  to  lighters 
by  spouts  or  by  means  of  band  conveyor  across  deck  of  ship  to  bands  below 
quay.  Capacitjr^  is  180  tons  per  hour.  Plant  is  carried  on  reinforced-concrete 
pontoon. 

Reinfobced-Concrete.  Kansas  Central  Elevator  Storage  .A.nnex.  W.  F.  Leggett. 
Eng.  World,  vol.  18.  no  5.  May  1921.  pp.  335-337.  5  figs.  Erection  of  re- 
inforced-concrete annex  to  enlarge  storage  capacity  to  250.000  bu. 


GRINDING 

Fixtures.  The  Use  of  Special  Fixtures  in  Grinding  Operations.  Ellsworth  Sheldon. 
Am.  Mach.,  vol.  54,  no.  17.  April  28,  1921.  pp.  736-739,  10  figs.  Cylindrical 
work  ground  on  dead  centers.  Special  holding  devices  for  grinding  chuck 
shells.     Magnetic  chucks  provided  with  holding  strips  and  aligning  bars. 


H 


HANDLING   MATERIALS 


GAGING 

X,iuiT.  The  Principles  of  Limit  Gauging,  A.  A.  Remington.  Ëngiaeering.  vol.  Ill, 
n<^.  2S85  and  2886.  April  15  and  22,  1921,  pp.  441-443,  7  figs.,  and  48(M82, 
5  figs.  Attempt  to  build  up  logical  system  of  limit  gaging  from  first  principles. 
Exposition  of  Newall  standard  system,  entensively  used  in  England. 


G.\LVANIZING 

Developments.  60  Years  Progress  in  Galvaniaing,  Clement  F.  Poppleton.  Iron 
Trade  Rev.,  vol.  68,  no.  17,  April  28.  1921,  pp.  1170-1174,  4  figs.  Compariaon 
of  English  and  American  process. 


Factories.  Purchasing  and  Handling  Material  in  a  Moderate  Sised  Factory — I, 
Guy  V.  Sweet.  Indus.  Management,  vol.  41,  no.  9.  May  1,  1921,  pp.  335-337, 
5  figs.     Forms  for  keeping  records  of  moWng  material. 

Foundries.  Handling  168  Tons  for  Ever>'  Ton  Produced.  Max  Sklovski.  Material 
Handling  Mag.,  vol.  2,  no.  1,  Mar.  1921,  pp.  5-7,  1  fig.  Analysis  of  material 
handling  system  of  modern  foundr>'. 

Steel  Products.  Efficient  Handling  and  Trucking  of  Steel  Products,  E.  C.  Phillips. 
Iron  Age,  vol.  107.  no.  20.  May  19.  1921.  pp.  1294-1295.  Devices  to  speed 
loading  and  unloading  of  motor  trucks. 


HARBOUR  IMPROVEMENTS 


GAS  ENGINES 
See  Blowing_Engines,  Gat'Driven. 


Toronto.  Toronto  Harbour  Improvements.  E.  L.  Cousins.  World  Ports,  vol.  9, 
no.  7,  May  1921,  pp.  59-89,  22  figs.  Work  being  undertaken  to  provide 
adequate  facilities  for  industrial  and  commercial  expansion  to  co-ordinate  rail 
and   water  traffic  and  to  reclaim  and  improve  lands  for  park  and  recreation 

purposes. 
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Vancodviii.  Tlie  Port  o(  V»npouv»r  mul  lU  l'r»i«»«l  IJevnliiiitmint,  O.  H.  Klrk- 
luitrlFk.  World  TorU.  vol  U,  no.  7.  Miiy  itl2l,  pp.  lul-llll.  8  llg*.  Con- 
Btrui'tion  of  pii>r  with  trniuil  «hrilji  nod  wnn-huitM'». 


HEATING,    F.I.KCTR1C 

Induhtrui..  Indiuttriiil  I'Urclrir  llciitina,  A.  1C.  llolluwny  mul  U.  L.  Cnrlititt.  J1. 
EInctrioilv  i  Wwlcni  lodiwlry,  vol.  4»,  iio.  lU.  Muy  lA,  KI2I,  pp.  «KiMs.s 
itnd  M7-AIU,  4  ngii.  U(i|K>rt  ul  CUiiiiiniKtHi  un  Indiutriul  lli^uling  tu  I'linlii' 
Coiut  Sootiuii  of  Nutionnl  KIrotric  Liiclit  AiuHH-iution. 


HEATING   STEAM 

Cr.NTHAi.  Stationh.  Ixwd  UiBpntehinit  in  tt  CL'iitriil  llt'iaiiiu  System,  J.  C.  Butler, 
rowor,  vol.  63,  no.  17,  April  20,  l«ai,  pp.  O-IK-Oôl,  7  fig».  MuUt  board  in 
chief  onBtnc4^r'ii  oflico  of  Ulinoia  Maintonanco  Ca,  Chiuaga  Flow  of  Bt«am 
Is  niciuiuriHl  and  rccortled. 


HOUSING 

EuKOPB.  NotM  on  tho  Houjiing  Situation  in  Northern  Europe.  Monthly  Labor 
Rev.,  vol.  12.  no.  4,  April  1921.  pp.  127-133.  Survey  of  lawe  passed  to  re  ieva 
emergency  and  of  meiuiuros  taken  to  stimulate  budding  of  houses. 

Industrial.  Erecting  Houses  on  Quantity  Production  Basis.  Contract  Rec, 
vol.  3.1,  no.  17,  April  27,  1921,  pp.  407-109.  10  fig».  Typical  eiamples  of 
industrial  homi-s  at  Walkervillc,  (.>nt.  Contractor's  method»  ensure  comple- 
tion of  job  in  150  working  days. 

Industrial    Housing,    Leslie   H.    Allen.     Textile   World,   vol.   49,    no.    18, 
April  30,  1U21,  pp.  119-123.     Arguments  for  and  aguiust  company  housing. 


INDUSTRIAL   MANAGEMENT 

IlvaPHCTfON.     IVinciploa  of  Iruiiiwtion,  I.o(ii»  Riilhenhurs  ami  U.  A    < 
(N.  v.),  vol    27,  no.   9,   .May   1921.   pp    H.-.U'H<I2       Ki-VK-w  of  | 
which    rational    iliapc^^tlon    nirtliud»    are    trtuwid.    with    ■(««cial 
inlcreliangcablo  manufacture. 

Intishnatiosai-  OiiOASirATlow.     Building  an   Iiit/rriational   Hu-: 
Oeiirge    .M.    (inli'jt.      Indtj».    .Miihugeriieiil,    Vf,l     11,    ïnt    ',) 
310-323      Writer'n    oifwrience    in    organixing    Liggett'»     I 
Note»  on   British  personnel  and   Engliah  buaincn»  attitti/le   in 


nil    \n. 


Macuink  CAlioa.  Alphaliotical  and  Mnemonic  Bymljol»  on  Tahulatuig  .Vfachiu* 
Cards.  (;.  Moflilt  l-'ord.  Indus,  Miinngenieiit.  vol.  41.  no.  9.  May  I,  1921, 
pp.  347-3,'iO,  2  figs.  Methcsls  for  exprewiing  itlphafxitical,  «emi-alphabetical 
and  niemonic  symbol»  on  tabulating  rna/-hini-  f^rd». 

Production  Sthtieus.  Controlling  Production.  Eng.  Production,  vol.  2.  no.  30. 
April  28.  1921,  pp.  S34-637,  4  figs.     System  of  handling  compooeol*  in  bstchaa. 

Rooting  Materials.  System  for  Production  Control.  Machy.  TLond  ),  rol.  18. 
no.  450.  May  12.  1921.  pp.  179-181,  8  fig».  Method»  employed  in  niant  of 
American  Multigrapb  Co.  for  routing  ana  recording  progreas  of  work. 

Shop  Analtsib.  The  Zoning  of  Jobs,  Hugh  L.  Clary.  Indu».  Management,  vol. 
41.  no.  9,  May  1.  1921,  pp.  334-329.  4  fig».  SuggesU  plan»  for  analyting 
certain  classes  of  positiona  aa  to  requirements  for  compensation. 


INDUSTRIAL  TRUCKS 

Electric.  Electric  Trucks  and  Industrial  Ixwomotives — V-VIII.  Engr .  vol.  131, 
nos.  3406-09.  .\pril  8.  IS.  22  and  29.  1921.  pp.  374-376.  10  figs..  402-403.  8  figs.; 
424-420,  8  figs  ,  and  456-158.  8  figs.     Typical  British  designs. 


HYDRAULIC  TURBINES 

Uioh-Spbbd.  High-Speed  Water  Turbines  (Schnellaufcnde  Wasserturbinen),  Fr. 
Oefitorlou.  Zeil.  des  Vereines  deutschor  Ingeiiieure.  vol.  65.  no.  16.  Apr. 
16,  1021,  pp.  409-414,  14  figs.  Notes  on  dcvclopmcut  of  high  speed  and  rotor 
construction  up  to  1913:  breaking  tests  with  a  very  high-speed  turbine  by 
Kaplan  in  1913;  latest  development  of  the  Francis  high-speed  and  Kaplan 
turbines  up  to  rotor  with  only  two  rotatablc  blades;  tho  new  Kaplan  draft- 
tube  system;  draft-tubo  construction  and  high-speed  rotors  in  America. 


HYDROELECTRIC   PLANTS 

Canada.  Nipigon  Power  Development  of  Ontario  Hydro  Commission,  T.  C.  James. 
Elec,  News,  vol.  30,  no.  8,  Apr.  15,  1921,  pp.  30-37.  20  figs,  also  in  Contract 
Rec..  vol.  35,  no.  16,  April  20.  1921.  pp.  3S9-395.  71  figs.  Twenty-five  thousand 
horsepower  now  available  to  be  increased  to  three  times  that  amount  as  demand 
develops.     'Transmission  at  110.000  volts. 

EcoNouics.  Economics  of  Hydro-Electric  Development.  .\.  H.  Gibson.  Engr., 
vol.  131,  nos.  3406-3407,  April  S  and  15,  1921.  op.  367-3(59.  3  fi^.  and  393-394. 
Apr.  8:  Derivation  of  formulas  from  general  economic  considerations  and 
records  of  actual  cases.  Apr.  15:  Examination  of  typical  Canadian.  American 
and  European  installations  indicates  that  total  annual  costs,  excluding  tran- 
smission and  taking  6  per  cent  as  rate  of  interest  on  capital,  amount  very 
nearly  to  9.5  per  cent  of  capital  cost. 

Efficiency.  Increasing  the  Efficiency  of  Water-Power  Plants.  Charles  M.  Allen. 
Power,  vol.  53,  no.  19,  May  10,  1921,  pp.  761-762,  2  figs.  Speed-horse-power 
curves  for  variotis  heads.  Paper  read  before  Technical  Assn.  of  Pulp  and 
Paper  Industry. 

Operation.  Operation  for  Maximum  Output,  and  Operating  Records,  Geo.  H. 
Bragg.  JI.  of  Electricity  &  Western  Industry,  vol.  46,  no.  10,  May  15,  1921, 
pp.  5O1-50S.  5  figs.  Investigation  of  a  number  of  western  hydroelectric  systems. 
Report  of  Sub-Committee  of  the  Hydraulic  Committee  to  Pacific  Coast  Section 
of  National  Electric  Light  Association. 


INSULATING   MATERIALS 

Research.  Industrial  Research  Work  on  Insulating  Materials.  Engineering, 
vol.  Ill,  no.  2886,  April  22,  1921.  pp.  482-184.  6  figs.  Accounte  of  work  under- 
taken by  Research  Committee  of  'vickers,  Ltd.,  England. 


INTERNAL-COMBUSTION   ENGINES 

Induction  Pipes.  Induction  and  Exhaust  Pipes.  Automobile  Engr..  vol.  II.  no. 
149,  April  1921,  pp.  150-152,  18  figs.  Résumé  of  some  recert  experiments  in 
Germany. 

See  also  Aer&piant  Engines;   Automobile   Engines;  Diesel   Engines;   Go» 
Engines;  GastÀine  Engines;  Indicators;  Oil  Engines. 


IRRIGATION 

Flumes.  Good  Practice  and  Some  Features  in  Log-Flume  Construction.  F.  K. 
Woods.  Eng.  News-Rec.  vol.  86,  no.  18.  May  5,  1921.  pp.  768-770.  S  figs. 
Description  of  5-ft.  side  flume  in  northern  Idaho. 

Interstate  Water  Contucts.  Interstate  Water  Conflicts  and  Possible  Solution, 
Eng.  News-Rec.  vol.  86.  no.  18,  May  5.  1921,  pp.  755-759.  S>'mposium 
of  papers  by  representative  American  engineers. 

Western  Canada.  Large  Irrigation  Projects  in  Western  Canada,  E.  F.  Drake. 
Contract  Rec,  vol.  35,  no.  17,  April  27.  1921,  pp.  419.  990,000  acres  of 
irrigable  land  are  involved  in  developments  which  wiU  proceed  soon.  Reclama- 
tion service  to  make  surveys  this  year  on  another  1,100,000  acres. 


IMHOFF   TANKS 

Construction.  Special  Features  of  Imhoff  Tank  Construction,  George  B.  Gas- 
coigne.  Mun.  &  County  Eng..  vol.  60.  no.  4,  April  1921,  pp.  135-140,  6  figs. 
"Typical  installations. 


JIGS 

Design.  Tool  Engineering,  .Albert  A.  Dowd  and  Frank  W.  Curtis.  Am.  Mach., 
vol.  54,  nos.  17,  18  and  19,  .\prU  28.  May  5  and  12,  1921,  pp.  720-725.  12  figs. 
770-772.  9  figs,  and  816-819.  14  figs-Effect  of  design  on  manufacture.  Con- 
sideration of  limits  of  accuracy.  Selection  of  working  points.  Relation 
of  design  to  cost  of  machining.  Drill-jig  design.  Location  of  rough  and 
finished  work.     Correct  and  incorrect  location  and  clamping.     Tj-pes  of  jigs. 


INDUSTRIAL   CONDITIONS 

Europe.  Our  National  Industries  and  International  Business.  Dwight  T.  Farnham. 
Indus.  Management  vol.  41,  no.  9,  May  1,  1921,  pp.  331-334.  Altered  European 
industrial  conditions  and  their  effect  on  American  employer  and  employee. 


LABOUR 


RAILROAD  Labour  Board.  Principles  to  Govern  Agreements  Defined  by  Labour 
Board.  Ry.  Mech.  Engr..  vol.  95,  no.  5,  May  1921,  pp.  287-289.  Text  of 
board's  decision  on  national  agreements. 
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LABOUR  TURNOVER 

Records  The  analysis  of  Labour  Records,  David  R.  Craig.  Indus.  Management, 
vol.  41.  no.  9,  May  1,  1921,  pp.  374-.'i76.  1  fig.  Chart  for  vizualizing  variables 
entering  into  labour  turnover. 

LIFTING    MAGNETS 

TvPEs.  Electric  Lifting  Magnets.  Eng.  Production,  vol.  2.  no.  28.  April  14,  1921, 
pp.  472-474,  3  figs.  TMjical  designs.  Paper  read  before  Staffordshire  Iron 
&  Steel  Inst. 


LIGTING 

Indvstrhl.  The  Safety  Features  of  Industrial  Lighting,  Samuel  G.  Hibben.  Trans. 
Illuminating  Eng.  Soc,  vol.  16,  no.  3,  .^pril  30,  1921,  pp.  47-55,  12  figs.  Rela- 
tion between  light  speed  and  safety  in  industrial  operations. 


LOCOMOTIVE   BOILERS 

Tubes.  Notes  on  Fractures  in  Locomitove  Boiler  Tubes,  Henry  Fowler.  Engineer- 
ing, vol.  121,  no.  2885,  April  15,  1921.  pp.  468-467,  11  figs,  .\nalyses  of  super- 
heater flue  tubes  taken  out  of  engine  of  Midland  Ry.  locomotive  which  had 
run  60,000  miles.     Photomicrographs.     Paper  read  before  Faraday  Soc. 

LOCOMOTIVES 

AuTO.M.\Tlc  Control  of  Cut-Off.  Automatic  Operation  of  Reverse  Lever  Accom- 
plished, E.  S.  Pearcc.  Ry.  Rev.  vol.  68,  no.  21,  May  21,  1921,  pp.  763-770, 
13  figs.  Apparatus  consists  of  two  differential  valves  set  one  lb.  apart,  pne 
.-^bnrtening  cut-off  when  back  pressure  increases  and  the  other  lengthening 
cut-off  when  back  pressure  decreases. 


British.  British  Locomotives  in  1920.  J.  F.  Gairns.  Bui.  Int.  Ry.  Assn.,  vol.  3. 
no.  4,  April   1921,   pp.  409-418,   6  figs.     Characteristics  of  leading  designs. 

Connecting  Rods.  Machining  Operations  on  Locomotive  Connecting  Rods,  Frank 
A.  Stanley.  Am.  Mach..  vol.  54,  no.  19.  May  12,  1921,  pp.  811-813,  12  figs. 
Practice  in  shops  of  Southern  Pacific  Co.  at  Sacramento.  Cal. 

Continuous  Draft.  Continuous  Draft  in  Locomotives  (Le  tirage  continu  dans  les 
locomotives),  H.  Daubois.  Arts  et  Métiers,  no.  3,  Dec.  1920,  pp.  55-57, 
2  figs.  Disadvantage  sof  pulsating  draft  produced  by  exhaust  steam  loco- 
motives.    Device  for  rendering  draft  continuous. 

Design.  Some  Features  of  the  Design  of  Locomotives  Introduced  for  the  Purpose  of 
Modifying  Their  Effect  on  the  Track,  Frank  Williams.  Jl.  Eng.  Inst  of 
Canada,  vol.  4,  no.  5,  May  1921,  pp.  309-311,  4  figs.  Effect  of  static  load, 
dynamic  augment,  impact,  lateral  fiange  thrust  and  abrasion  on  locomotive 
design. 

The  Design  of  Large  Locomotives,  M.  H.  Haig.  Mech.  Eng..  vol.  43. 
no.  S,  May  1921,  pp.  311-314.  and  326,  6  figs.  Features  which  keep  engine 
in  service  maximum  length  of  time,  reduce  maintenance  and  repair  costs, 
and  increase  revenue-earning  power. 

Injectors.  The  Advantages  of  the  Exhaust  Steam  Injector.  Clarence  Roberts. 
Ry.  Mech.  Engr..  vol.  95.  no.  5,  May  1921,  pp.  290-291.  3  figs.  Experience 
of  French  and  English  railways  in  use  of  exhaust-steam  injector. 

Production  Methods.  Automatic  Production  Methods  in  a  Locomotive  Works. 
Eng.  Production,  vol.  2.  no.  30,  April  28.  1921.  pp.  545-550.  15  figs.  Methods 
and  tools  employed  at  works  at  Lancashire  &  Yorkshire  Ry.  Co.,  England. 

SuPERBEATEB.  Modern  Express  Locomotives,  M.  Igel.  Eng.  Progress,  vol.  2, 
no.    3,    Mar.    1921,   pp.   49-54,    10  figs.     German  superheating  locomotives. 

Val\x  Ge  \.hs.  Railway  Machine  Shop  Practice — II,  Edward  K.  Hammond. 
Machy.  (N.  Y.),  vol.  27.  no.  9,  May  1921,  pp.  855-858,  8  figs.  Methods  of 
machining  parts  of  locomotive  valve  gears,  valves  and  pistons. 
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eerlnft  and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  In  Its  field. 
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MACHINE    SHOPS 

Layout.  A  Modorn  Tractor  Building  Machine  Shop,  J.  V.  Hunter.  ,\m.  Mach., 
vol.  .14,  no.  19,  May  12.  1921.  pp.  S04-S07.  Geniral  layout  of  tools  and  equip- 
ment.    Arrangement£  on  cranes  and  conveyors.     Heating  and  lighting  systems, 

MACHINERY 

Depreciation.  A  Method  for  the  Depreciation  of  Machinery.  H.  C.  Marris.  Eng. 
A:  Indus.  Management,  vol.  5.  no.  1Ô.  April  14.  1921.  p.  426.  1  fig.  Method 
of  determining  depreciation  of  machinerv.  Graph  illustrating  differences 
between  methotl  of  depreciation  on  logarithmic  basis  and  method  of  equal 
annual   fractions. 

Noise  Examix.\,tio.v.  The  Examination  of  Noise  in  Mechanisms.  Automobile 
Engr..  vol.  11.  no.  149.  April  1921,  pp.  148-149.  0  figs.  Dual  valve  tecto- 
scope   for   detecting   a   locating   sound. 

Vibra TIOX8.  Eliminating  Vibration,  an  Enemy  of  Production.  Charles  L.  Hubbard. 
Factor>-.  vol.  26.  no.  9.  May  1.  1921.  pp.  1075-107S.  10  figs.  Methods  of  insu- 
lating  against    foundation   vibration. 

MACHINING    METHODS 
SwivEUKG  SUDE.     Machining  a  Swiveling  Slide.  Eng.  Production,  vol,  2,  no.  28, 
April  14,  1921.  pp.  490-491,  5  figs.     Notes  on  methods  and  tools  employed. 

MALLEABLE    IRON 

Melting.  American  Malleable  Cast  Iron — X.  H.  A.  Schwartz.  Iron  Trade  Rev., 
vol.  68.  no.   19,  May  12.   1921.  pp.   1317-1321.  S  figs.     Melting  processes. 

FoCNDRiES.  American  Malleable  Cast  Iron — IX.  H.  A.  Schwartz.  Iron  Trade  Rev., 
vol.  68,  no.  17,  .\pril  28.  1921.  pp.  1175-llSO.  7  figs.  Notes  on  organ- 
ization,  layout,   labor  and  equipment  of  malleable  foundrj-. 

METALS 

Failure.  The  Mechanism  of  Failure  of  Metals  from  Internal  Stress,  W.  H.  Hatfield. 
Engineering,  vol.  Ill,  o.  2884.  April  8,  1921.  p-  435.  Experiments  on  wTought 
iron,  brass  and  silver.  It  is  concluded  that  except  in  certain  cases  where 
selective  chemical  or  physico-chemical  action  causes  separation  of  remains 
of  crystals  from  each  other,  fractures  are  generally  due  to  internal  stresses 
introduced  during  processes  of  manufacture.  (Abstract.)  Paper  read  before 
Faraday  Soc. 


Fatioi'K.  M*fal  Fatigue  I'nder  R«iM>tttr<l  .Str«"*iie«.  JL  So»*  .automotive  F,n<n.. 
vol.  8,  lui.  S,  May  1921.  pp-  417-418.  .Survey  of  tent*  by  varioua  eipenmen- 
tem.      Paper  read   In'fore   Am.    Iron    &   Hteel   Iniil. 

MirHOMTHrrirni:.  Internal  .Strenftew  in  Relation  to  Micro-Htructure.  J-  C  W. 
Humfrey,  Eiiginef-ring  vol  111.  no  28H4.  April  K.  1921.  pp  419-42*».  2  ««p. 
Study  of  inirn»«trurtun'  of  inetuU  and  of  nM-^-hanmni  of  tni*ir  l>eliavor  under 
pluHtir  deformHtit>n.  It  i»  MUggf-ntH  that  eluntic  limit  l>e  tlfU-rmiUKi  by 
aJUTnating  tewts  rather  than  by  tensile  tent*.  (Abatrart.)  Paper  read  before 
Faraday   Soc. 

METRIC  .SYSTEM 

.\RncME.vTM  AoAiNST  .ADOPTION  IN  L'.S.  Whv  the  MetHc  System  SbouM  \o!  Bo 
Adopted,  W.  R.  Ingallf-  Min.  &  Metallurgy,  no.  17.3.  May  1«2L  pp.  I.Vie. 
Ren«onH  ugainst   c«mpuUor>*  adoption  of   metric  nyateni  in    I  .  S. 

.\RorMENTS  IN  Favor  OP  .ADOPTION  IN  V.  S.  Why  it  Should  He  Done  the  Metric 
Way.  Howard  Richanla.  .ïr.  Min.  &  Metallur».  no.  173,  May  192L  pp.  13-14. 
.-Vdvantages  of  aypteni.     Reasons  why  it  should  be  adopted  in  U.  S. 

MILLING 

FixTCRfi*.  Milling  Square-Stem  Pinions.  Maehy.  (N.  Y.l.  vol.  27,  no.  9.  May 
1921.  pp.  849-851.  4  figs.  Fixtures  designed  by  Brown- Li pe-Chapin  Co., 
Syracuse.    N.    Y. 

PROnccTiON  .Systems.     Interesting     Milling    Operations.     Eng.     Production,     vol. 
y      2.  no.  28.  April  14.   1921.  pp.  47.=>-480.  15  figs.     Production  8>-stems  at  works 
of  .Alfred  Herbert,  England. 

MILLING   CUTTERS 

Face  and  Form  Mills.  Metal  Cutting  Tools.— IX,  A.  L.  DeLeeuw.  Am.  Mach., 
vol.  54.  nos.  17  and  19.  April  28  and  May  12.  1921.  pp.  7.32-735.  5  figs  .  and 
807-810.  13  figs.  April  28.  T>T>es  of  face-mills.  May  12:  Piinciple  of 
construction  of  form  mill. 

MILLING   MACHINES 

Horizontal.  Horizontal  Milling  Machine.  Engineering,  vol.  HI.  no.  2S8ti.  April 
22.  1921.  pp.  481-486  ."^  figs.  Hea\-\'  constant  speed  drivp  horisontal  milling 
machines  built  by  Brown  &  Sharpe  Sifg.  Co.,  ProWdence.  R.I. 

MINING 

Prospecting.     Prospecting.  Past  and  Future.  T.   A.   Rickard.   Min.   A  Sri.   Press, 


vol.    122,  no.   17,  April  23,   1921.  pp.  559-566. 
Min.  con\'ention. 

MORTARS 


Address  delivered  before  Int. 


Cemen-t-S\ni>-Lime.  .Strength  of  Cement-Sand-Lime  Mortars.  H.  H.  Seofield. 
Cornell  Civil  Engr..  vol.  29.  no.  7,  April  1921,  pp.  125-126  and  VIII.  3  figs- 
Tabulated  results  of  tests. 

MOTOR   TRUCKS 

Trailers.  The  Tracking  and  Steering  of  Trailers  Analysed  by  a  Graphic  Method. 
Marius  C.  Krarup.  Automotive  Industries,  vol.  44.  nos.  18  and  19,  May  5  and 
12.  1921,  pp.  955-957.  7  figa.,  and  lOOS-1011.  4  fiss  Engineering  investigation 
of  fa'^tors  bearing  upon  steering  and  tracking  of  various  trailer  outfits.  Free 
trailing  more  suitable  for  short  hauling  outfits;  and  steady  steering  for  slow- 
hauling.  Graphic  method  of  anal\-sis. 

MOTORCYCLES 

Performance.  Comparative  Moto:cvcle  Performance.  D.S.  Heather.  .Automo- 
bile Erg.,  vol.  11.  no.  150.  May  1921.  pp.  187-194.  22  figs.  Tests  for  deter- 
mining effect  of  road  service  irregularities  of  mud,  and  also  to  study  decele- 
ration resulting   from   wind   resistance. 


N 


NATURAL   GAS 

U.  S.  Indcstrt.  Economic  .Aspects  of  Natural  Ga.s.  E.  G.  Sievers.  Gas  Age.  vo!. 
47.  no.  9.  May  10,  1921,  pp.  355-359,  3  figs.  Review  of  conditions  in  natural 
gas   indu£tr>"    of    U.    S. 

OIL   ENGINES 

FrF.L  Injection.  ,Air- Inject  ion  or  Mechanical-Injection — IV,  J.  L.  Chaloner. 
Motorship,  vol.  6.  no.  5  May  1921.  p. 399.  Comparison  from  exhaust  tempe- 
ratures record  of  relative  degree  of  combustion  for  two  systems.     (Concluded.) 
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OIL  FIELDS 

Mackenzie  River  Vallet.  Suggestions  to  Oil  Prospectors  in  the  Mackenzie  River 
Valley,  E.  M.  Kindle-  Can.  Min,  JI..  vol.  42.  no.  18,  May  6,  1921,  pp.  356- 
361,     10    figs. 

Northwestern  Canada.  The  search  for  Oil  in  the  West.  Can.  Min.  JI.,  42,  no.  16, 
April  22,  1921,  pp-  313-323,  20  figs.  Account  of  prospecting  operations 
Notes  on  geology  of  region.     Paper  read  before  Can.  Inst.  Min.  &  Metallurgy. 

South  America.  The  Oil  Resources  of  South  America,  Henry  B.  Milner.  Min. 
Mag.,  vol.24,  no.  4.  April  1921.  pp.  203-210.  1  fig.  Republics  of  Argentine, 
Ecuador,  Columbia  and  Venezuala  are  believed  to  offer  substantial  oppor- 
tunities for  profitable  investigations  because  they  include  areas  in  which  both 
geological  and  structural  conditions  are  suitable  to  oil  accumulation. 

Underground  Conditions.  Underground  conditions  in  Oil  Fields,  A.  W.  Ambrose. 
U.  S.  Dept.  of  Interior.  Bur.  of  Mines,  bulletin  195,  1921,  248  pp.  43  figs. 
Points  out  general  method  of  procedure  in  studying  underground  conditions 
in  oil  fields,  and  urges  co-operation  between  technical  and  practical  men  in  appli- 
cation of  engineering  methods  in  developments  of  oil  field. 

SpECinCATiONS.  New  Fuel  Oil  Specifications.  Oil  News,  vol.  9,  no.  8,  April  20, 
1921,  p.  28.    Specifications  for  various  grades  used  by  U.  S.  Government. 

OIL  SHALES 

Distillation.  A  Studv  of  the  Saturated  and  Unsaturated  Oils  from  Shale,  C.  W. 
Botkin.  Chem.  &  Metallurgical  Eng.,  vol.  24.  no  .  20,  May  18.  1921,  pp. 
876-880.  Investigation  of  amount  and  causes  of  unsaturates  in  shale  oils. 
Cracking  during  retorting  and  distillation  accompanied  by  increase  in  saturât 
tion.     Unsaturates  vary  with  nature  of  shale  and  methods  of  pyrolysia. 

OIL  WELLS 

Oil  Production.  Some  principles  Governing  the  Production  of  Oil  Wells.  Carl  H. 
Beal  and  J.  O.  Lewie.  U.  S.  Dept.  of  Interior.  Bur.  of  Mines,  bul.  194,  1921. 
58  pp.  7  figs.  Conditions  affecting  amount  of  oil  in  oil  sand.  Factors  that 
control  rate  of  production  in  oil  wells.  Effect  of  production  of  one  well  on 
that  of  another. 

OPEN  HEARTH  FURNACES 

Control  Valve.  New  Oil  Fuel  Control  Valve  for  Open  Hearth  Furnaces.  Iron 
Age,  vol.  107,  no.  18  .  May  5.  1921.  p.  1163.  Combination  Three  way  and 
proportional  discharge  valve  designed  by  S.  A.  Gabriel  &  Co.,  Cleveland. 

Heat  Transfer.  Heat  Transfer  in  Open  Hearth  Furnaces,  Henry  William  Seldon. 
Blast  Furnace  &  Steel  Plant,  vol.  9,  no.  5,  May  1921,  pp.  299-304.  Survey 
of  esperimental  studies  made  by  various  investigators  in  different  countries. 

OXY-ACETYLENE  WELDING 

Tests.  An  investigation  of  Oxy-Acetylene  Welding  and  cutting  Blow-pipes,  R.  S. 
Johnston.  Mech.  Eng..  vol.  43.  no.  •'>.  May  1921.  pp.  305-310  and  359.  8  figs. 
Tests  carried  out  by  Bur.  of  Standards  for  War  Department  on  commercial 
apparatus   for  cutting  and   welding  by   osy-acetylene   welding  process. 

See  aXso  Autogenous  Welding, 


PAPER  MANUFACTURE 

Laboratory  Tests.  An  Outline  of  Laboratory  Tests  Used  in  Pulp  and  Paper  Ma- 
king. A.  Le  Chatelier.  Paper,  vol.  28.  no.  8,  April  27.  1921,  pp  .  17-21.  Trans- 
lated   from    Chimie    et    Industrie. 

PATTERN   MAKING 

Shop  Organization.  A  Model  Pattern  Shop  and  Storage  Building,  Gilbert  L. 
Lâcher,  Iron  Age,  vol.  107,  no.  18.  May  5  .  1921,  pp.  1165-1168,  7  figs.  Pat- 
tern storage  of  Whiting  Corporation  ,  Harvey.  III. 

PAVEMENTS 

London.  English  Road  Building  Practice.  Contract  Rec.,  vol.  35.  no.  19,  May 
11,  1921.  pp.  466-470.  Methods  used  in  paving  streets  of  London  as  indicated 
in  report  of  Metropolitan  Paving  Committee. 

PAVEMENTS,   ASPHALT 

Maïntanance.  Care  of  Asphalt  Paving  Equipment,  Henry  B .  Drowne.  Eng.  & 
Contracting,  vol.  55,  no.  18.  May  4.  1921,  pp.  439-440.  Recommendations 
prepared  by  Asphalt  Assn. 

PIPE  BENDS 

Design.  The  Design  of  Pipe  Bends  {or  Expansion  in  Pipe  Lines,  J.  G.  Stewart. 
Power,  vol.  53,  no.  19.  May  10,  1921.  pp.  742-743,  4  figs.  Chart  for  comput- 
ing expansion  of  U-bends  of  commercial  steel  pipe  with  nominal  diameters 
2  in.    12   in.   inclusive. 

PIPE   CAST-IRON 

Centrifugal  Process.  Cast  Iron  Pipe  Made  by  the  de  Lavaud  Process,  Peter 
Gillespie.  Can.  Engr.,  vol.  40.  no  19.  May  12,  1921,  pp.  454-455,  4  figs.  Com- 
parative weights  of  pipe  made  by  centrifugal  process  and  sand  mold  pipe. 


PIPE,   CONCRETE 

PRBSBURB.  New  Type  Concrete  Pressure  Pipe  Successful  in  severe  Test.  Concrete 
Products,  vol.  20  no.  4,  April  1921,  pp.  15-20,  9  figa.  Steel  cylinder  encaaed 
in  concrete  the  latter  being  reinforced  by  wire  mesh  or  bars  on  both  sides  of  steel 
cylinder. 

Tests.  New  Concrete  Pressure  Pipe  Tested.  Concrete,  vol.  J.  8,  no.  5.  May  1921 , 
pp.  J242-244.  4  figs.  Pipe  consisting  of  steel  cylinder  and  lap  horizontal  joint 
welded  on  outside  only,  the  whole  being  encased  in  concrete. 

PISTONS 

Aluminum.  Aluminum  Pistons  ,  Frank  Jardine  and  Ferdinand  Jehle,  JI.  Soc.  Auto- 
motive Engrs..  vol.  8.  no.  5,  May  1921.  pp.  397-403.  9  figs.  Survey  of  recent 
developments  in  construction  of  aluminum  pistons,  and  suggestions  in  regard 
to  their  design. 

Machinino  Methods.  Machining  Motor  Pistons,  C.  H-  Dengler.  Machy.  (N.  Y.) 
vol.  27.  no.  9,  May,  1921,  pp.  878-879.  3  figs.  Successive  steps  and  equipment 
employed  in  machining  pistonâ  for  high-grade  automobile. 

PLANING 

Production  System.  Production  Planing  in  Machine  Tool  Planta.  Machy.  (N.  Y.) 
vol.  27  no.  9,  May  1921.  pp.  833-837,  4  figs.  Efficiency  factors  in  production 
planing.     Points  to  observe  in  obtaining  maximum  output  from  planers. 

PORTS 

Canada.  Canadian  Port  Development  East  and  West  -  Toronto,  V.  M.  Roberts. 
The  Contract  Record,  vol.  35.  no.  20.  May  18.  1921.  pp.  492-503.  14  figs.  A 
review  of  constructional  activities  of  harbour  commission,  with  special  refe- 
rence to  work  accomplished  in  past  year.  Ports  of  Toronto,  Vancouver  and 
Victoria. 

POWER  FACTOR 

Charges  for  Electrical  Supply.  The  Influence  of  Power  Factor  on  Charges 
for  Electrical  Supply,  G.  W.  Stubbings.  Eng.  <fc  Indus.  Mana^ment.  vol.  5 
no.  16,  April  21  ,  1921,  pp.  463-465,  5  figs.     Technical  analysis. 

Determination.  How  Should  Power  Factor  Be  Handled  ?  ,  Charles  J.  Rus.sell. 
Elec.  World,  vol.  77.  no.  20.  May  14.  1921,  upp.  1089-1093.  3  figs.  Rates 
should  take  into  consideration  added  service  rendered  when  reactive  power  is 
supplied.     Over-motoring  not  sole  cause,  of  low  power  factor. 

PUBLIC   UTILITIES 

Valuations.  The  Influence  of  Commodity  Price  Movement  Upon  Public  Utility 
Valuations.  H.  R.  Allensworth.  JI.  Western  Soc.  Engrtf.,  vol.  26,  no.  4,April 
1921,  pp.  139-170,  13  figs.  Interpretation  of  economic  principles  in  determi- 
nation of  property  value  of  public  utility  enterprises. 

PULVERIZED   COAL 

Dust  Explosions.  How  to  Protect  Pulverized  Coal  Plants  From  Dust  Explosions 
and  Fires.  Coal  Age,  vol.  19,  no.  17.  April  28,  1921,  pp.  746-749.  Vacuum 
system  should  remove  dust  from  air  in  building;  driers  should  not  be  heated  ex- 
cessively; air  supply  for  burning  coal  should  be  kept  from  forcing  its  way  into 
coal     supply    line. 

See   also   Boiler  Firing,   Pulverized   Coal;    Boilers,   Water-Tube,  Teats. 

PUMPING  STATIONS 

Air-Lift.  A  Modern  Air  Lift  Pumping  Plant.  John  Oliphant  Ry.  Maintenance 
Engr.,  vol.  17.  no.  5,  May  1921.pp.l72-174,  5  figs.  Installation  of  Philadelphia 
&  Reading  Railway  at  Telford,  Pa.  100  gal.  are  pumped  per  min.  from  well 
350  ft.  deep,  10  in.  in  diameter. 

PUMPS 

Vacuum.  Dry-Vacuum  Pump  Capacity  Tests.  Snowden  B.  Redfield.  Mech.  Eng.. 
vol.  43,  no.  5,  May  1921,  pp.  315-318,  4  figs.  Methods  emplo>-ing  low-pressure 
nozzle  for  air  measurements.     Typical  volumetric-efficiency  curves. 

PYROMETRY 

Developments.  Present  status  of  Pyroraetry  (L'etat  actuel  de  la  pyrometrie),  H. 
Weiss.  Jdu-nal  de  Physique  et  le  Radium,  vol.  2,  Feb.  1921,  pp.  33-52.  Sur^'ey 
of  recent    developments. 

Industrial  Applications.  PjTometric  Practice,  Paul  D.  Foote.  C.  O.  Fairchild  and 
T.  R.  Harrison,  U.S. Dept.  of  Commerce.  Technologic  Papers,  Bur.  of  Stand- 
ards, no.  170,  Feb.  16,  1921.  326  pp.  1S5  figs.  Survey  of  practical  methods  ia 
use  in  industries  in  1920. 


R 


RADIOMETALOGR-iPHY 

Developments.  X-Rays  and  Their  Industrial  Applications.  Engineering; 
vol.  HI,  no.  2S84,  April  8,  1921.  pp.  412-415,  10  figs.  Developments  ia  radio- 
metalographic  examination  of  materials. 

RAILS 
Electric  Weldino.     See  Electric   Welding,  Rails. 
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I'°llAOTvnu.  Intornkl  I'rarlurita  In  Htool  lUlla,  llonrv  H.  tti>inlon.  ICniinrnrlnc, 
vnl  131,  no.  2tUIA,  April  I  A.  1IUI,  |i|>.  «TIM?!.  ^  Ho.  MiiriMcopIo  <i»mknstluiii 
of  "(rftnavrna  tiMur««".  (Atwtrikrt).     I'apcr  rrmti  l>«fi>r«  Kftrailiiy  Hoo. 

Stanoahuiiation.  N«iw  StnncUnl  UaiI  Modloin  n(  I'mirh  Knu'U  ny.  A»»,  vol. 
70,  III).  10,  np.  I  rjO.  Fnitr  nfctimui  ndiiptoil  nrc  :.*tV-kH.  nrrtinn  for  narrow-ial* 
trafki,  :t(V-kg.  ■prtion  (or  liiilit  tnitlir,  i«lnnilnr<l-Kniir  linm.  4lV-ltc.  «rctlon  fur 
liKlit  tratUr,  RtAiulnnl-KAiifilinua  niul  &.^-kg.  uiotiuii  fur  lun  in  tunuoU  where  ao- 
lion  of  moliturs  und  uiioke  rwulu  in  rapid  Iom  of  mtUL 


RAILWAY  I'.I.KCTniFICATIOM. 

EcoNoulc*.     Eponomlo    Ajp4«nt     of    Huilwnv     KIcrtrifirAllon 
ll»v.,  vol.  24.  no.  8,         . 
0CJI(«<1  fia  nirana  for  aolviiix  nntiuii 


KliKi.  Kvv.,  vol.  24.  no.  8,  Miiy  lll^M.  lip.  40.'V-tl3.  2*1  lUa 

uiial  tranaportation  probUrm. 


A.    II.    Armatroni,. 
lOlectri&oation  adv- 


SwinmLAND.  Elaotrifioation  of  .St.  GottharH  I,ina,  Swituirland,  Hans  W.  Sohu- 
Ivr.  Ry.  AiP,  vol.  70,  no.  19,  May  13,  1921.  pp.  1107-1 112.  1.1  figa.  Line  oi- 
tenda  from  l.urorno  to  Chiaaao  on  Italian  borner,  diatanee  of  180  mile*.  There 
la  nveriiRe  Rrndo  of  2.8  per  cent  for  30  nitloa.  Current  at  18.000  volta  la  aup- 
plicd    to    locomotives. 

RAILWAY  MAINTENANCK 

MmiODM.  Developing  Thorouffhneaa  and  Permanency.  Ry.  Maintenance  Engr., 
vol.  17.  no.  8.  May  1921.  pp.  1IÏO-104.  figs.  Engineering  and  maintenance 
methoils  of   Lackawanna  Itailroad. 

It-MLWAY  MOTOR  CAR.S. 

Dibsbi^Elcctiuc.  Dioflol  Electric  Cars  (T..es  automotrices  DieseMIeetriqueê).  Lucien 
Pahin.  Indviatrie  Electrique,  vol.  30.  no.  092,  April  25,  1921,  pp.  145-180,  S 
figs.     Motors  cars  used  in  Swedish  railways. 

R.\ILWAY  OPERATION. 

Cost  .Vccountino.  The  earninRs  of  Individual  Passendcr  Trains.  T.  W.  Mathews, 
Ry.  Age.  vol.  70.  no.  Ifi.  April  22.  1921.  pp.  '.1,Sl-983.  4  figs.  Method  for  deter- 
mining whether  selected  t/ains  pay  out  of  pocket  or  other  costs. 

FuEianT  TRAtNS.     Effect  of  Train  Speed  on  Energy  Consumption,  G.  S.  Chiles  and 
R.  G.  Kelley.     Ry.  Age,  vol.  70.  no.  18,  Way  6.  1921.  pp.  1083-1084.  2  figs. 
Charts  showing  relation  between  resistance  and  speed  fos  various  average 
per    car. 

Train  Dbspatchino.  A  Complete  Train  Despatching  System.  Ry.  Signal  Engr., 
vol.  14,  no.  5,  May  1921.  pp.  1S4-1S7.  4  figs.  Practice  of  Lancashire  4  York- 
shire Ry..  England.  All  train  movements  are  controlled  fron  one  center  office. 
From  Modexn  Transport,  Lond. 

R.\ILWAY  REPAIR  SHOPS. 

Ei^CTRic  Welding.  Railroad  Shop  Notes.  S.  Ashton  Hand.  Am.  Mach.,  vol.  54, 
no.  18,  May  5,  1921,  pp.  773-777.  19  figs.  Repairs  on  broken  cylinders  by  elec- 
tric welding.     Gage  for  setting  half-cranks  on  Walschaserts  valve  gears. 

RAILWAY  SWITCHES. 

Control.  Outlying  Switch  Control  Facilitates  Train  Movements.  C.C.  Anthony. 
RY.  Age.  vol.  70,  no.18.  May  6,  1921,  pp.  1077-1079.  Development  of  low- 
voltage  mechanisms  controlled  from  central  point. 

Interlocking.  New  Interlocking  on  the  Boston  Elevated,  W  C.  Smith.  Ry.  Signal 
Engr.,  vol.  14.  no.  5,  May  1921.  pp.  173-17S.  10  figs.  Electropneumatic  plant 
with  A.  C.  control  and  color  light  signals  gives  speed  signalling  indications. 

R.\ILWAY  TIES 

Steel  vs  Wood.  Steel  sleepers  Compared  with  Wood.  Indian  Eng..  vol.  69, 
no.  15,  April  9,  1921.  p.  203.  Empirical  formula  for  computing  relative  economy 
of  using  steel  or  wooden  ties,  obtained  from  records  of  service  of  both  of  these 
tMies  of  ties  in  the  Baden  Ry.,  Germany.  • 

R.\ILWAY'  TRACK 

Construction.  Most  Roads  Favor  the  Use  of  Spirals.  Ry.  Maintenance  Engr., 
vol.17,  no.  5,  May  1921,  pp.  169-172.  Practice  of  railways  in  U.S.  and  Canada 
on  use  of  easement  curves  in  construction  of  railway  track. 

Tie  Plates.  Service  Stresses  in  Tie  Plates.  E.  P.  Gowing.  Ry.  Rev.,  vol.  68.  no. 
17,  April  23,  1921,  pp.  644-645.  and  650-651,  4  figs.  Graphs  showing  distribution 
of  pressure.     From  Indian  Engineering. 

Weed  Burners.  Southern  Road  Develops  High  Power  Weed  Burner.  Ry.  Age, 
vol.70,  no.  17.  April  29.  1921.  pp.  1033-1034.  Apparatus  developed  in  shops 
of  Texas  &  Pacific.  Heat  at  temperature  of  1400  to  1500  deg.  fahr.  is  blown 
upon  vegetation  beneath  hood  3S  ft.  long  suspended  over  track,  gi\'ing  length 
of  contact  sufficient  to  destroy  vegetation  while  burner  is  moving  five  miles 
per  hour. 

REFRIGERATING  PLANTS 

OpeBation.  Refrigerating  Plant  Economics  and  Capacities,  I.  L.  Eentish-Rankin. 
Power  Plant  Eng.  vol.  25,  no.  9,  May  1,  1921.  pp.  471-477,  8  figs.  Methods 
for  increasing  economy  and  capacity  of  plant. 


REFUSE  DIBPOflAL. 

MuMirirAi.  Plant.  Report  on  Equipment  and  Op«ralloa  of  ChicMo'a  Municipal 
il<«luctl<in  l'Uni.  Km.  à  Coiitraclinc,  vol.  8.'>.nu.  10,  May  11,  1K2I.  ^>r<  47»- 
IHO.  Ileport  upon  liinaiia  of  increuihg  riririebry  and  •ooBOinjr  at  city  a  relun 
rmiuotioD  plant. 

RELAYS 

SsLacnnM.  Relay  .<^le<-tion  for  I.aria  Power  Snt«nia,  R.  F.  Goodinc.  Elae.  World, 
vol.  77.  no.  IH,  April  30,  1021.  pp.  M7-WQ,  «  liga.  Coiukl«rstioa«  (overninc 
rlioire  of  relay  layout  for  gennratora.  fnedera  and  tie  Hnca.  fjeneratora  and 
Iraiiaformera  usually  protected  from  internal  trouble  by  differential  relaya  but 
not    by   overload   relaya. 

RESEARCH. 

iNDiiaTHiAU  The  Central  Reoearch  I.aboratory  of  the  General  Motor»  Company, 
.1.  Edward  Schipner.  Automotive  Inrli  atrii-a.  vol.  44.  no.  17,  April  28,  1921.  pp. 
9004)01,  1  fig.  Occupipabuildina  1000  ft.  long  by  270  ft.  wide  in  Moraine  City, 
Buburb  of  Dayton,  and  ia  opcrateo  as  indep*'naent  unit  of  O  M  C  but  in  co-op*- 
ration  with  varioua  automobile  and  parts  plan  of  company,  under  direction  of  j 
C.  F.  Kettering  and  BtafI  of  «pecialiat». 

The  Conduction  of  Reoearch.  F.  H.  Norton.  Soi.  Monthly,  vol.  12.  no. 
6,  May  1921,  pp.  424-433.  Econamicsl  advantage*  of  industrial  research.  Pro- 
cedure in  carrying  out  research. 

GovEjiN-M«rrp-CoNDUCTT.D.  Seientific  and  Engineering  Work  of  the  Government 
Its  Cost  and  Its  Value  E.  B.  Rosa.  Eng.  *  Contracting,  vol.  58,  no.  20.  May 
18,  1921.  pp.  487-490.  Activities  of  scientific  and  engineering  branches  of 
national  Government,  with  figures  relating  to  economic  value  of  such  work. 
Paper  read  before  Washington  Section,  The  American  Society  of  Mechanical 
Engineers. 

ROAD  CONSTRUCTION. 

Economics.  Justifiable  First  Cost  of  Highway»,  J.  E.  Pennybacker.  Can.  Engr., 
vol.  40,  no.  16,  April  21,  1921,  pp.  400-402.  3  fig».  Ah»  in  Eng.  New»-R«c., 
vol.86,  no.  18,  May  15,  1921.  pp.  770-772.  3  fig».  Graphs  for  determination 
of  justifiable  outlay  for  proposed  highway  improvement. 

Research  in.  Government  Research  in  Road  Constniction — II.  P.  M.  Heldt.  Auto- 
motive Industries,  vol.  44.  no.  17,  April  28,  1921.  pp.  902-906  and  921,  9  figs. 
Investigation  being  conducted  by  U.S.  Bur.  of  Public  Roads  of  factors  entering 
into  strength  and  durability  of  different  types  of  roads. 

RO.\.DS. 

Bituminous  Foundations.  Bituminous  Foundations  for  Highway  Pavements, 
Hugh  W.  Skidmore.  Eng.  World,  vol.  18,  no.  5,  May  1921.  pp.  347-349.  Hist- 
ory of  bituminous  concrete  with  comments  on  recommended  practice.  Paper  read 
before  111.  Soo.  Engrs. 

Impact  tests.  The  Motor  Truck  Impact  Tests  of  the  Bureau  of  Public  Roads,  F.arl 
B.  Smith.  Public  Roads,  vol.  3,  no.  35,  Mar.  1921,  pp.  It  has  been  found  in 
part  that  impact  depends  largely  upon  kind  and  condition  of  tire:  thin  or  worn 
solid  rubber  tires  produce  ver>-  high  impact  forces,  and  with  their  use  impact 
increases  only  ver}'  slightly  with  speed  of  truck;  impact  increases  with  speed 
of  truck  but  it  cannot  be  said  to  increase  according  to  any  constant  ratio  or 
power  of  speed. 

RO.A^DS,  concrete: 

Developments.  Recent  Developments  in  Cement  Concrete  Roads.  H.  S.  VanScoyo.» 
The  Can.  Engr.,  vol.40,  no.  20.  May  19,  1921,  pp.  1487-488.  Tendency  is 
to  build  wider  roads  with  longitudinal  center  joint,  .\mount  of  reinforcing 
steel  has  been  increase.     Paper  read  before  Can.  Good  Roads  Assoc. 

Reinforced  type.  Recommended  Practice  for  Concrete  Road  Construction,  B.  H. 
Wait.  Can.  Engr.,  vol.  40,  no.  18,  May  5,  1921,  pp.  433-437,  6  figs.  Paper 
read  at  Highway  Eng.  Conference,  held  Feb.  7-11,  1921,  under  auspices  of  Civil 
Eng.  Dept.  of  University  of  Pennsylvania. 

ROADS,  iL\CADAM. 

Resurf.vcing.  Resurfacing  and  Surface  Treating  Macadam  Roads,  T.  J.  Wasser. 
Eng.  &  Contracting,  vol.  55,  no.  18,  May  4,  1921,  pp.  448-451.  Specifications 
for  converting  old  macadam  into  foundation  for  bituminous. 

ROLLING  MILLS. 

Electrically  drtven.  Some  Methods  of  Obtaining  Adjustable  Speed  with  Electric- 
ally Driven  Rolling  Mills,  K.  A.  Pauly,  Gen.  Elec.  Rev.,  vol.  24,  no.  5,  May 
1921,  pp.  422-432.  15  figs.  Discussion  of  Merits  of  Scherbius  sj-stem  of  speed 
control,  both  single  range  and  double  range  in  w-hich  slip  energy  of  main  motor 
is  returned  to  system  as  electric  energy.  Comparison  is  made  with  Kraemer 
or  synchronous  converter  system  in  which  slip  energj*  is  returned  to  main  motor 
shaft. 

Roll  Design.  Foreign  Methods  of  Roll  Design.  H.  R.  Ronnebeck.  Iron  &  Coal 
Trades  Rev.,  vol.  102.  no.  2771,  April  8,  1921.  pp.  490-492.  18  figs.  Cor  pari- 
son  of  German  and  American  practices.  Paper  read  before  Cleveland  Inst. 
Engis. 


SCREW  THREADS. 

Method  or  Producing.  Various  Methods  of  Producing  Threads.  J.  H.  Moore, 
Can.  Machy.,  vol.  25,  no.  17,  April  28,  1921,  pp.  25-31.  23  figs.  Threading 
locomotive  set  screws.  Steel  axles.  Special  nuts.  Tractor  axles;  worms; 
lead  screws;  fine  pitch  threads  and  internal  threads. 
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SCREWS. 

Gaoino.  Gauging  and  Fine  Measurements — I,  A.  C.  Wickman.  Machy.  (Lond.) 
vol.  18,  no.  446,  Apri]  14,  1921,  pp.â2-55,  8  figs.  Appli^ationa  to  production 
of  screws. 

SEWAGE  DISPOSAL. 

Activated  Shidce.  The  Activated  Sludge  System  and  the  "Nitrogen  Question", 
Gilbert  J.  Fowler.  Contract  Rec.  vol.  35.  no.  18.  May  4.  1921.  pp.  443-445. 
Possibility  of  recovering  greater  proportion  of  value  of  nitrogen  in  sewage  for 
benefit  of  agriculture.  Review  of  practical  experience  and  scientific  investig- 
ation. 

SHIPBUILDING, 

Economics.  The  Design  and  Construction  of  Merchant  Ships,  Maxwell  Ballard 
Shipbuilder,  vol.  24.  no.  129.  May  1021.  pp.  293-298,  5  figs.  Relation  between 
shipbuilding  production,  prices,  and  freight  market.  Paper  read  before  North- 
East   Coast  Instn.   Engrs.    &  Shipbuilders. 

SHIPS. 

Stabiut\-.  Stability  of  Ships.  G.  R.  Edgar.  Shipbuilder,  vol.  24.  no.  129,  May  1921, 
pp.  319-."i21,  2  figs.  Effect  of  waves  on  transverse  stability.  Paper  read 
before  Instn.  Engrs.   &  Shipbuilders  in  Scotland. 

SIDEWALKS. 

Concrete.  One  Course  Monolithic  Concrete  Sidewalks  Versus  Two  Course,  F.  S. 
Besson.  Eng.  &  Contracting,  vol,  55,  no.  18.  May  4,  1921.  pp.  445-448.  6  figs. 
Examination  of  1,750,000  sq.ft. concrete  sidewalk  in  Washington  led  to  con- 
clusion that  two-course  walk  is  faulty  in  that  it  prevents  monolithic  slab  action 
of    concrete. 

SLAG. 

UxiLrzATiON  and  Agriculture.  Basic  Slags:  Their  Production  and  Utilization 
in  Agriculture,  Trans.  Faraday  Soc.  vol.  Ifi.  no.  2,  Dec.  1920,  pp.  201-335. 
Symposium.  Papers  presented  were:  The  Utilization  of  Basic  Slag;  The  Phy- 
sical Chemistry  of  Basic  Slags;  The  National  Aspects  of  the  Case  for  Increasing 
Supplies  of  Basic  Slag;  The  Demand  for  Basic  Slag;  Basic  Slag  and  Its  Place 
in  the  Development  of  Agriculture;  A  Comparison  of  the  Effect  of  Various  Types 
of  Open  Hearth  Basic  Slags  on  Grassland;  Solubility  of  Basic  Slag;  The  Improv- 
ement of  Low  Grade  Basic  Slag;  Formation  of  Basic  Slag  in  the  Manufacture 
of    Stee!. 

SLIDE  RULES 

Navigators.  Slide  Rules  for  Navigators.  Armistead  Rust.  L^.S.  Naval  Inst.  Proe. 
vol.  47.  no.  218.  April  1921.  pp.  497-518.  6  figs.  Slide  rule  for  solving  problems 
of  astronomical  investigations  including  time  sight  and  "Marcq  Saint-Hilaire 
Method". 

SPRINGS. 

Design.  Fornmlas  for  spring  Design.  Edward  Jacobi.  Machy.  (N.Y.'),vol.27,  no. 
9.  May  1921.  pp.  882-884,  4  figs.  Empirical  formulas  tried  out  in  designing 
plants    of    Milwaukee    manufacturers. 

Helical.  Design  of  Helical  Springs,  .Joseph  Kave  Wood.  Am.  Mach.,  vol, 54,  nn. 
18.  May  5.  1921,  pp.  7S0-784,  3  figs.  Importance  of  and  factors  entering  into 
"material  index".  Determination  of  torsional  modulus  of  elasticity.  Control 
of  unit   fiber  stress. 

Leaf.  Design  and  Heat  Treatment  of  Leaf  Springs.  H.  E.  Hemstreet.  Forging 
&  Heat  Treating,  vol.  7.  no.  4.  April  1921,  pp. 240-242.  Times  and  temperature 
for   hardening   and    drawing. 

Testing.  Magnetic  Spring  Testing;  T.  Spooner  and  I.  F.  Kinnard.  Am.  Soc.  for 
Testing  Matls.,  advance  paper.  8  pp.  3  figs.  Apparatus  used  and  results  ob- 
tained in  magnetic  tests  on  helical  steel  springs.  Hysteresis  method  of  testing 
is  believ(»d  to  furnish  ready  commercial  method  of  checking  quality  and  heat 
treatment   of  finished  springs. 

Spring  Testing.  Automobile  Engr.,  vol.  11,  no.  149,  April  1921,  pp. 142- 
144,  5  figs.  Amsler  universal  machine  for  testing  springs  under  pressure  of 
from  2  to  100  tons. 

STAMPING. 

Typical  Operations.  The  Economics  of  Drawing  and  Forming  Metals,  Robert 
Holmes.  Raw  Material,  vol.  4.  no.  4,  April  1921,  pp.  124-128,  13  figs.  Typical 
stamping   operations.     Records   of   costs. 

STANDARDIZATION. 

Economics.  Standardization  of  Products,  Melvin  T.  Copeland.  Bui.  Taylor  Soc,  vol. 
6,  no.  2,  April  1921.  pp.  55-64  and  (discussion)  pp.  64-76.  Economical  advant- 
ages of  standardization. 

Fillets  for  Revolving  Parts.     Standard  Fillets  for  Revolving  Parts  (Normale 
Abrundungen  an  Drehteilen).  K.  Schenck.     Der  praktische  Maschinen-Kons- 
trukteur.  vol.  53,  no.  51,  Dec.  23.   1920,  pp.  436-438.  3  figs.     Suggestions  for 
carrying  out  a  standardization  system  for  filletting  shoulders  of  shafts  and  round- 
ing off  the  corresponding  portion  of  brasses  or  bearings  in  which  they  revolve. 

Machinery.  Report  of  the  German  Industry  Committee  on  Standards  (Mitteilungen 
des  Normenausschusses  der  Deutschen  Industrie).  Betrieb.  vol.  3.  no.  Ih, 
April  25,  1921,  pp.  207-219.  16  figs.  Proposals  of  Board  of  Directors  for  plug 
gages,  limit  gages,  holders,  measuring  disks,  and  holders,  and  end  gages.  Pro- 
posed new-  standards  for  circular  dies,  die  caps  and  holders. 


STEAM  TURBINES. 

Developments.  Some  Recent  Developments  in  Large  Steam  Turbine  Practice.  K. 
Baumant).  Eng.,  vol.  111.  nos.  2884.  2885.  2886.  2887.  2888  and  2889,  April 
8,  15.  22,  29,  May  6  and  1.3.  11921,  pp.435-439,  449-453.  .501-.5O4,  5.'i2-535,  !i&7- 
571  and  597-600,  38  figs.  April  8:  Outline  of  turbine  practice  from  1912  to  1921 
based  on  published  records  and  other  information,  indicating  circtmmtances 
which  have  resulted  in  "race  for  maximum  output  at  highest  possible  speed." 
speed.  April  15:  Factors  affecting  development  of  large  turbines.  April  22: 
Basis  of  calculations  for  improvement  in  heat  consumption  possible  with  im- 
proved steam  conditions.  April29:  Economical  rating  of  given  turbine  frame. 
May  6:  comparison  of  different  types  of  turbo  machines.  May  13:  Tests  on 
steam  consumption  of  large  turbines.     Paper  read  before  Instn.  Elec.  Engrs. 

LiTBRiCATiON.  Keeping  Steam  Turbine  L'ubricating  0:1  in  Good  Condition.Charles 
H.  Bromley.  Gen.  Elec.  Rev.,  vol.  24.  no.  5,  May  1921.  pp.  414-421.  7  figs. 
Various  processes  employed  includine  batch  system,  continuous  filtration,  and 
continuous  by-pass  are  described,  and  ii&t  of  requirements  of  efficient  oil  fil- 
tration system  is  given. 

STEEL. 
Allot,     see    Alloy    Steels. 

Automobile.  Further  Notes  on  Automobile  Steels.  W.  H.  Hatfield.  Automobile 
Engr.,  vol.  11,  no.l49,  April  1921.  pp.15.3-158,  4  figs.  Experiments  at  Brown- 
Firth  Research  Laboratories  to  establish  actual  fatigue  range  of  different  steels. 

Carbon  Determination.  Electrolitic  Resistance  Method  for  Determining  Carbon 
in  Steel,  J.  R.  Cain,  L.  C.  Maxwell.  U.S.  Dept.  of  Commerce.  Technologic 
Papers.  Bureau  of  Standards,  no.  141,  Dec.  6.  1919,  21  pp.  6  figs.  Method 
for  determining  carbon  dioxide  by  absorbing  it  in  barium  hydroxide  solution 
and  measuring  resistance  change  of  solution  in  relation  to  its  concentration. 
Suitable  absorption  vessel  with  electrolytic  resistance  cell  incorporated. 

Intercrystali.ine  Fracture.  Inter-Crystalline  Cracking  of  Mild  Steel  in  Salt 
Solutions,  J.  A.  Jones.  Engineering,  vol.  121,  no.  2885,  April  15.  1921,  pp. 
469-470.  7  figs.  Photomicrographic  and  chemical  analyses.  It  is  believed 
one  of  determining  factors  in  production  of  cracks  is  presence  of  internal  or 
applied  tensile  stress,  and  fracture  occurs  only  when  these  stresses  are  above 
certain  value.  Condition  of  slightly  elevated  temperature  alone  was  not  found 
to  be  responsible  for  producing  cracks  in  internally-stressed  steel.  (Abstract). 
Paper  read  before  Faraday  Soc. 

Tests.  Impact  Tests  on  Cast  Steel,  F.  C  Langenberge  Am.  Soc.  for  Testing  Matls., 
advance  paper,  11  pp.  4  figs.  Tests  made  to  determine  effect  of  phosphorus 
upon  physical  properties  of  cast  steel,  also  effect  of  heat  treatment  upon  acid 
open-hearth    cast    steel. 

Tool,  .\ction  of  Internal  Stress  on  Tool  Steel,  J.  Neil  Greenwood.  Engineering, 
vol.  Ill,  no.  2887.  April  29,  1921.  pp.  535-.537,  1  fig.  Origin  of  internal  stressts 
in  pure  metals  and  alloys  are  grouped  in  two  main  classes;  those  due  to  dis- 
tortion by  cold  working  and  those  resulting  from  suppression  of  phase  chan- 
ges by  rapid  cooling.  Conditions  governing  hardening  of  steel  are  set  out  in  detail 
and  volume  changes  causing  internal  stresses  are  analysed.  Phenomena  of 
spontaneous  change  are  examined  in  light  of  results  published  by  Matsushita. 
Paper  read  at  joint  meeting  of  Faraday  Soc.  with  other  institutions. 

STEEL   MILLS 

Handling  Materials.  Mechanical  Handling  of  Steel  Mill  Material,  C.  F.  Poppleton 
Blast  Furnaces  &  Steel  Plant,  vol.  9  no.  5.  May  1921,  pp.  291-298.  12  figs. 
Methods  at  Midland  plant  of  Pittsburgh  Crucible  Steel  Co. 

STOKERS 

Underfeed.  Development  and  Application  of  Underfeed  .Stoker,  Edward  Rahm, 
Jr,  Proc.  Engrs.  Soc.  of  Western  Pa.  vol.  37,  no.  1,  Feb.  1921,  pp.  21-52  and 
(discussion)  pp.  53-68,  16  figs.     History  of  developments  in  U.  S. 

STREET   RAILWAYS 

Franchises.  Features  of  the  New  Paris  Franchise.  Elec.  Ry.  JL,  vol.  57,  no.  19. 
May  7.  1921,  pp.  847-849.  Earlier  agreements,  similar  to  American  service- 
at-cost  franchises,  failed  to  stand  war  strain.  New  deal  involves  consolidation 
of  properties.  4.9  per  cent  net  return  to  investor  guaranteed  by  state  and  rewards 

*  to  management  and  men  based  on  increasing  traffic  and  achieving  economics. 

STREETS 

Intersecting  Grade  Curves.  Computing  Parabolic  Curves  for  Street  Grades, 
W^alter  W.  Kane-  Public  Works,  vol.  50,  no.  18,  April  30.  1921.  pp.  373- 
374,  2  figs.  Methods  of  solving  problems  arising  in  computing  curves  for  con- 
necting  different    grades    at   their   intersections. 

STRESSES 

Photoelastic  Analysis.  Photo-Elasticity  for  Engineers — V,  E.  G.  Coker.  Gen. 
Elec.  Rev.,  vol.  24.  no.  5,  May  1921.  pp.  4.5.5-466.  14  figs-.  Stress-strain  pro- 
perties of  nitro-cellulose  and  law  of  its  optical  behavior 

SUB.STATIONS 

Automatic.  The  Automatic  Substation  in  Electrolysis  Mitigation,  E.  R.  Shepard. 
Elec.  Ry.  JI-,  vol.  57.  no.  18,  April  30.  1921,  pp.  805-808.  11  figs.  Investiga- 
tion at  Des  Moines.. 'Iowa,  by  Bur.  of  Standards  confirmed  theoretical  conclu- 
sion that  increase  in  number  of  feeding  points  made  possible  by  automatic 
control  acts  to  reduce  track  gradients  and  potentials. 
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SIPICHMKATKHH 

DlwuiN.  MoiliTit  Pnii'lit-r  with  Stniiii  SiipfrliPittrrii  hihI  'I'hnr  FikMh  ■>(  liw^.  II.  M. 
Otktlry.  .11  Kuu  Innt  nf  ('hiiimIii.  vhI  I,  lut.  A  Mny  WfJi.  pn.  -JHM-MH)  17  Dua. 
Nuli'ii  oil  (li'Niitn  ••(  Nii|H<r)it'H(t'rn,  iiii'lu<liiiK  >lftnitc<(  Rtudy  (•!  lyiM*ii  i>l  inntalln- 
tioiiN,  iiiipl trillion  iiiirl  iiNi<.  (lino  <-iiiiipiiriili vr  tiililiii  uf  pi>rfurnmiiii'«  with  nnturtit' 
ml    tiiitl    Miipi'thiMi(t>«l    fiti'uiM. 

Fi.rK  Ti'iiKH  'l'h<<  Miuiiifiirturn  of  l''hii>  TuIm'  .^uiirrhi'iitiTn.  l-)nKr  ,  viol,  till,  md 
:t-ION.  April  'SJ.  11121,  pp.  i:iH-ll(),  10  liitii  rr<HiHliir«  lit  workn  of  Mnriiie  uitd 
L(ii>niiintivi<    Suprrhi'iilcrH.    Wi-r>t  iiiiimliT,    I-Jt|[hiti(l 


TA  N  KS 

l>i:niuN.  Strcwt-it  in  Fhit  I'lutot*.  Ciin.  Knur.,  vol.  40.  no.  IK,  May  ft,  It»2I.  pp.  443- 
■14  I,  1  tiu.     Dittiirniii  for  ilt'liTiniiiiiiR  tliirknoM  of  flnt  plate*  (or  tank  Iwttomfl. 

TKUMINAI-^.    l.(>rOMOTI\I': 

MALLirr  I.droMOTivK-*,  linprovitiK  Tcrniinnl»  for  Mtilirt  Oprrntion.  Uy.  Age, 
vol.  7U.  no.  IS.  May  V>,  1021.  pri.  lor>:MOttS.  11  figtt.  rAJcumutive  terminal  of 
Norfolk    A   Wi'HliTn   Kuilrnnd  at    Konnokc,  Va. 

Opekation.  Intt'imivr  i>pi>ralioii  of  l.oroniotive  TcrminaJH.  Ï,.  Cî.  Plant.  Ry.  Rov., 
vol.  ns.  no.  17,  .\pril  '2'A,  lt>21,  pp.  r)41-ti44,  2  Hkh.  Triti'H  standardization  of 
terminal  <Miuipiiifnt  and  HtiitÎHtical  control  of  terminal  opération. 

TKUMINAI.S    MARINE 

Mechanicai.  EgriPMBNT.  The  HandlinK  of  Goods  at  the  Port  of  Manchrstcr  Ware- 
houses. EnRineerinfT,  vol.  111.  nos.  2S8S  and  2889.  May  (î.  and  1;î.  1921.  pp. 
f»41-.'>44.  2;t  fiR!*..  and  hH>-rt77.,  12  Hrs..  partly  on  (tnppl  platr  There  are  44 
distinct  wareliouses  which  can  acrommixlate  about  r>0(J.(H)0  ton.n  of  perishable 
Roods  under  cover  besides  unlimited  quantity  in  open  .storaRc.  NIethods  of 
iuindtinR  wool,  materials  in  haRs,  cotton,  etc.,  arc  described.  Cold  stores  with 
capacity  of  1.0(K).000  cu.  ft. 

TERMINALS.    RAILWAV 

Xew  York.  An  Automatic  Terminal  Railway  for  New  York.  Eur.  (t  Contractinp 
vol.  55.  no.  20,  May  IS.  1921.  pp.  491-495.  Plan  of  steam  and  electric  yard 
in  New  Jersey  for  joint  use  of  New  Jersey  railroads  and  a'ltomatie-elcctric  sys- 
tem. Scheme  developed  by  New  York,  New  Jersey  Port  and  Harbour  Deve- 
lopment Commission. 


Tnuck,  I'wat/MATir.  ITm  of  INifumaliea  ],inijl««l  on  Trurkji  of  Mon»  Tiimu  34  Ton 
Cnimrity.  Autonmlivf<  Imliuitriea,  vol  44,  no.  |H,  May  .'>.  1021,  pp  UfMMI«}|. 
I'pioiuiui  r«prf>a«M|  by  irurk  and  tiro  buitdi»»  in  rrply  It»  i|U4a(iofiimirr. 

TIIACTORK 

Tkmti  Mntti  on  lllinoiN  Tractorn  JÏ  Hoc  Autonintivf  Eunrn..  vol  H.  nn.  !i,  May 
1921.  pp  4H7-IHH  Survey  niwle  by  Division  o(  yarm  MfrUnuu-m.  Lnivef 
vomity  of  IUinoi»t  eomprlmnic  record»  kept  by  farniem  on  08  irmrinn. 

Nnbrajika  Tractor  Teiitii.  iMcur  W  Hjocr«*n  JI  Hnr.  Automotive  Kn^m., 
Vol.  H.  no  .I.  .May  1921,  pp.  ;«9I-;fl*5  0  flcn  .NVbrawka  trari/»r  law  prr»- 
vid.M  that  hlock  tractor  of  each  inoflrl  and  lyjK-  «old  in  Htat*»  ahatl  be  tmt^xl 
and  partActl  u|K>n  by  iMiard  of  thrif  cncinrrra  unrlrr  StatA  ('niveraity 
nmnagi'ment* 

TRANSFORMERA 

TiaiTlNO.  TpfitinR  for  Phajw  Rotation  in  Thre*^  Phow  Cirruiu.  FA.  Kartak  Elec 
World,  vol.  77.  no.  17.  April  23.  IH2I.  pp  92H-  921».  0  fijc«  Clawfieation  of 
methods  of  ti'ntinR  iimtruinent  traruforniera  for  phaae  rotation. 

TUBES 

Seamless.  Finishins  Prorea»  for  Seamleaa  Tube«.  Iron  Age.  vol.  107,  no.  17.  April 
28.  1921.  pp.  1 1 14-11  IK.  II  fi^s.  DetaiU  of  PilRrim-«ti»p  fininhing  proce». 
WorkinR  hollow  iuRot  on  mandrel,  betwef^n  rolls,  in  «uch  manner  that  at  each 
revolution  nf  rollw  nmitll  portion  of  ingot  in  rolled  to  tube,  in  principle.  Trunnlat- 
ed   from  Stahl   und    Emen. 

On  the  Manufacture  of  SeaniloM  Tubes — III  Karl  Gruber.  Blast  Fur- 
nace A  Steel  Plant,  vol.  9  no.  .■».  Mav  1921.  pp.  .320-32.X  9  fiipi.  Proccasea  of  rol- 
liuR  seamless  tube  in  Cîermany  with  sporial  consideration  of  .Manneamann  obli- 
que rolling  process.     Translated  from  Stahl  and  Eisen. 

TUNNELS 

VEHicrt.AR.  Air  temperature»  in  tho  New  York-New  Jersey  Vehicular  Tunnels, 
Harry  L,  Van  Zile.  The  Military  Engineer,  vol.  13.  no.  68.  March-April 
1921,  pp.  lOti-107.  It  is  comput«^  that  with  system>of  ventilation  proposed 
temperatures  of  air  will  be  raised  37^  by  its  circulation  through  the  tunnel. 

Vehicular.  Shield  vs.  Trench  Method  for  Hudson  Vehicle  Tupos,  C.  M.  Holland 
Eng.  New*s-Kec.,  vol.  86.  no.  18.  May  5.  1921.  pp.764-766.  Why  shield  method 
has  been  selected  in  preference  to  trench  method  for  construction  of  Hudson 
Hiver  vehicular  tunnels  between  New  York  and  New  Jersey. 


TESTING    MACHINt:S 

Bradley-Richards.  A  New  Metal  Testing  Machine.  Eng.  Production,  vol.  2. 
no.  20.  .\pril  1921,  pp.  512,  2  figs.  Bradley-Richards  hydraulic  testing 
machine. 

TESTS   AND   TESTING 

Brinell  Hardness  TE-^tTiNO.  Ball  Testing  of  Materials  for  Hardness.  Brinnell 
Test  (  Etude  sur  l'essai  de  dureté  A  la  bille.  Essai  Brinnell,  R.  Guillery.  Re\'ue 
de  AK-tallurgie,  vol.  IS,  no.  2  Feb.  1921,  pp.!  -  110,  12  figs.  Researches  on  elimi- 
nation of  time  influence.  Testing  for  Hardness  with  ball  receiving  pressure  by 
impact. 

Impact.  Tests  Under  Repeated  Impact  (Quelques  Essais  aux  chocs  répétés).  Léon 
Guillet.  Revue  de  MiHallurgie.  vol.  18,  no.  2  Feb.  1921,  pp.  96-100.  It  was 
established  that  rupture  produced  by  repeated  impact  takes  place  by  progressi- 
ve   fissuration. 

TEXTILE    MACHINERY 

Machine  Running  Recorder.  Machine  Running  Recorder.  Engineering,  vol.111, 
no.  2889.  May  13,  1921.  pp.  580-582,  9  figs.  Machines  constructed  for  control- 
ling operation  of  textile  machines.  Each  machine  is  connected  with  instru- 
ment in  such  a  way  that  an  electric  circuit  is  completed  when  machine  stops 
and  blank  line  is  started  on  record  sheet. 

TEXTILES 

Microscopy.  The  Microscopy  of  Textiles,  F.  J.  Hoxie.  Textile  World,  vol.  59, 
no  10.  April  16.  1921,  pp.  59  and  61,  3  figs.  Recommands  co-operative  study 
for  needed  development.  Paper  read  before  Textile  Division,  Am.  Soc.  Mech. 
Engrs. 

WiNDixo.  The  .\rt  of  Winding,  George  W.  Foster.  Textile  World,  vol.  59.  no.  16. 
April  10,  1921,  pp.51  and  01.  Its  relation  to  production,  cost  and  quality  in 
textile  industry-.     Paper  read  before  Textile  Division,  Am.  Soc.  Mech.  Engrs. 


VALUATION 

Railways.  An  Analysis  of  the  Current  Valuation  Report  on  the  Kansas  City  South- 
ern Properties.  Samuel  W.  Mocjre.  Eng.  News-Rec.,  vol.  86.  no.  19,  May  12, 
1921,  pp.  SlS-821.  Status  of  investigation  of  date.  Present  announcement 
of  Interstate  Commerce  Commission  includes  single  sums  as  "value"  but  no 
statement  of  method.     Land  acquisition  costs  apparently  disallowed. 

\-ENTILATION 

Office  Building.  Ventilation  of  the  Home  Office  Building  of  the  Travelers  Insu- 
rance Company,  Hartford  Conn.  Am.  Architect,  vol.  110.  no.  2364,  April 
13,  1921, pp. 459-462,  4  tïgs.  System  is  composed  of  two  parts.  (1)  blower  section 
which  includes  distributing  apparatus,  and  (2)  exhaust  section  which  con- 
sists of  apparatus  by  means  of  w-hich  used  or  vitiated  air  is  removed  from 
building.  In  each  of  these  sections  air  is  propelled  through  metal  ducts  and 
chambers  by  fans  operated  by  indi\idual  electric  motors. 

VOCATIONAL  EDUCATION 

Disabled  Soldiers.     Making  Mining  Engineers  from  Disabled  .^oldiers.  W.    A 
Clark.,  Eng.   &  Min.  JL.,  vol.  111.  no  17.  April  23,  1921,pp.  706-708.  3  figs. 
Project  of  Federal  Board  of  Vocational  Education,  Washington.  D.  C. 

The  Re-Education  of  the  Disabled.  J.  Manclark  Hoilis.  .JL.  Royal  Soc 
of  Arts.  vol.  69.  no.  3568.  April  8.  1921.  pp.  318-324,  5  figs.  Work  being  car- 
ried out  by  Milage  Centers  Council.  England. 

VOCATIONAL  TR-AIMNG 

Disabled  Workmen.  Industrial  Rehabilitation — General  Administration  and 
Case  Procedure.  Federal  Board  for  Vocational  Educational.  Bui.  no.  64,  Mar. 
1921.  52  pp.  Rehabilitation  is  considered  from  point  of  view  of  State  adminis- 
trations. 


TILE 

Specifications.  Report  of  Committee  C-IO  on  Hollow  Building  Tile.  Am.  Soc. 
for  Testing  Matls.  advance  paper,  10pp.  Proposed  tentative  specifications  for 
clay    hollow    building    tile. 


Pennsylvania  Bureau  of  Rehabilitation.  Bureau  of  Rehabilitation  Penn- 
sylvania Department  of  Labor  and  Industrj-  Report  of  ActiWties  to  January 
1.  1921,  Bui.  Dept.  of  Labor  &  Industry,  vol.  3,  no.  2,  Jan.  1,  1921.  30  pp. 


W 


TIRES.    RUBBER 

Pneumatic.  Design  and  manufacture  of  Pneumatic  motor  Tires,  Colin  Macbeth. 
Practical  Engr..  vol.  63.  no.  1781,  April  14.  1921,  pp. 228-232,  12  figs.  Outline 
of  manufacturing  systems.     Paper  read  before  Instn.  Automobile  Engrs. 


WAGES 


Ch.ixges  in  I.vDisTRT.  Wage  Changes  in  Industry.  Xat.  Indus.  Conference  Board, 
no.  35,  Mar.  1921,  52  pp.  Survey  of  wage  changes  in  major  manufacturing 
industries  in  U.  S.  from  Sept.  1914  to  end  of  1920. 
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WALLS 

CoNCBETE.  New  Methods  of  Concrete  Wall  Construction  for  Houaes.  Contract 
Rec..  vol.  35,  no.  18.  May  4,  1921,  m>-  440-442,  5  figs.  Practice  as  suggested 
in  circulars  issued  by  London  Eng.,  County  Council. 

WATER  FILTRATION 

Effujents.  Residual  Aluminum  Compounds  in  Water  Filter  Effluent»,  Abel  Wol- 
man  and  Frank  Hannan.  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  17,  April 
27,  1921,  pp.  728-735,  3  figs.  Theoretical  considerations  indicating  influence 
of  hydrogen  on  concentration  on  solubility  of  aluminum  hvdronde.  Various 
conceptions  of  aluminum  sulphate  reactions  with  natural  alkaline  waters. 


AEROPLANES 

Aebofoils.  Report  of  Wind-Tunnel  Test  of  USA  27  A,  B,  and  C  Airfoils.  U.S. 
War  Department,  Air  Service.  Information  Circular,  vol.  3.  no.  234.  May  10, 
1921,  12  pp.  10  figs.  Tables  giving  lift  drag,  lift-drag  ratio  and  other  charact- 
eristics of  various  types  of  aerofoils. 

AIR  COMPRESSORS 

Piston.    The  Air  Losses  in  Piston  Compressors  Die  Luftverluate  bel  Kolbenverdich- 
tern),  Arthur  Balog.     Fordertechnik    u.  Frachtverkehr,   vol.  14,  no.  9.  Apr. 
29,  1921.  pp.99-100,  2  figs.     Equations  for  approximate  detremination  of  losses 
See   also   Electric   Drive    Air    Compreaaore. 


WATER  GAS 

PoBmcATiON.  Purification  of  Water  Gas.  Gas  Age.  vol.  47.  no.  8,  April  25,  1921. 
pp.  315-318.  2  figa.  Laboratory  tests  on  removal  of  sulphur  coupomnds  from 
carburetted  water  gas.    Paper  read  before  Wis.  Gas  Assn. 

WATER  POWER 

Abgentina.  Hydroelectric  Power  in  Argentina.  Leonard  Matters.  Sci.  Am.  vol. 
124,  no.  17,  April  23,  1921,  pp.  330  and  340,  2  figs.  Scheme  for  generating 
125,000  Kw.  from  Eguazu   Falls. 

Japan.  Regulations  Governing  Development  of  Water  Power  in  Japan.  Elec. 
World,  vol.  77,  no.  20,  May  14,  1921,  pp.  1101-1104  3  figs.  State  governors 
have  power  to  alter  designs  and  rescind  concessions.  Basis  of  calculations  re- 
quired.   Electric  companies  have  right  of  eminent  domain. 

WATTMETERS 

Alternating-Current.  Measurement  of  Power  at  Low  Power  Factors.  H.  Cotton, 
The  Elecn.  (Lond.).  vol.  86,  no.  2242.  May  6,  1921,  pp.  544-545,  5  fiss.  Tables 
giving  values  of  calculated  correction  factors. 

WELDING 

Steel.  The  Welding  of  Steel,  H.  Brearley.  Engineering,  vol.  Ill,  no.  2888,  May  6, 
1621,  pp.  551-554.  12  figs.  Welding  of  steel  in  relation  to  occurrence  of  pipe, 
blow-holes  and  segregates  in  ingots.  (Abstract).  Paper  read  before  Iron  & 
Steel  Inst. 

See  oho  Autogenous    Welding;  Electric   Welding;   Electric   Welding,   Are; 
Oxy-Aceiyltne   Wdding;  Railwau  Repair  Shops,  Electric   Welding. 

WELDS 

Heat  Treatment.  Effect  of  Heat  Treatment  on  Metal  Arc  Welds,  James  W.  Owens 
J.  H.  Ramage  and  J.  A.  Watts.     Ry.  Elec.  Engr.,  vol.  12.  no.  5.  May  1921, 

Çp.    189-193,   10  figs.     Metallographic  studies  made  at   U.  S.   Navy   Yard, 
lorfolk.  Va. 

Testing.  The  Desirability  of  Standardization  in  the  Testing  of  Welds.  F.  M.  Farmer. 
Jl.  Instn.  Mech.  Engrs.  no.  3,  April  1921,  pp.  225-240  5  figs.  Standards  for 
evaluating  welds  are  suggested  and  certain  standards  procedures  are  proposed 
for  various  mechanical   tests. 

WOOD  PRESERVATION 

Treatment.  Modem  Wood  Impregnation  Methods.  Friedrich  MoU.  Eng.  Progress, 
vol.  2,  no.  3,  Mar.  1921,  pp.  55-56  4  figs.  Ruping  economic  process  Part  of 
oil  is  forced  out  again. 


AIRCRAFT 

Design.  Practical  Points  in  the  Structural  Design  of  Aircraft,  A.  P.  Thurston. 
Aeronautics,  vol.  20,  no.  396,  May  19,  1921,  pp.  355-3S&  Paper  read  before 
Instn.    Aeronautical    Engrs. 

AIRSHIPS. 

R.  36.  Britain's  First  Passenger  Airship.  Flight,  vol.  13,  no.  20.  May  19,  1921, 
pp.339-342.  7  figs.  R.  36.  Characteristics:  Overall  length.  672  ft.  2  in;  dia- 
meter, 78  ft.  9  in.;  height  from  bumping  bags  under  cars  to  top  of  hull,  91  ft- 
7  in.;  cubic  capacity,  2,200.000  cu.  ft. 

See  aim  Automobile  Fuels,  Alcohol, 

ALLOY  STEELS 

Pbopehties.  Alloy-Steel — Its  Rise  and  Secrets.  A.  E.  White.  Trans.  Am.  See.  for 
Steel  Treating,  vol.  1,  no.  9,  1921,  pp.  480-499,  25.  fies.  Composition  diacnuns 
of   commercial    alloy   steels. 

ALLOYS 

Equilibriitm  niAQRAMB.  Theory  of  Metallic  Alloys,  and  Its  Principal  Industrial 
Consequences.  (La  théorie  des  alliages  métalliques  et  ses  principales  consé- 
quences industrielles),  M.  Léon  GuilTet.  Chimie  &  Industrie,  vol.  5,  no.  4, 
April  1921,  pp.  371-383,  31  figs.  Study  of  equilibrium  diagrams  of  binary 
alloys. 

Heat  Treatment.  The  Extension  of  Heat  Treatment  Processes  to  Non-Ferrou» 
Alloys,  F.  C.  Thompson.  Metal  Industry  (Lond.).  vol.  18,  no.  21,  May  27, 
1921,  pp.  404-407.     Note  on  thermal-equilibrium  diagrams. 

Testing.  The  use  of  the  Shearing  Test  for  Determination  of  the  Mechanical  Proper- 
ties of  Alloys  (Die  Verwendung  des  Scherversuches  zur  Beurteilung  der  me- 
chanischen  Eigenschaften  von  Legierungen),  Rudolf  Krulla.  Zeit.  fur  Metall- 
kunde,  vol.  13,  no.  6,  Mar.  15,  1921,  pp.  137-139,  6  figs.  Account  of  shearing- 
test  method  and  apparatus. 

ALUMINUM 

Furnaces.  Gases  in  Aluminum  Furnaces  and  Their  Analysis,  Robert  J.  Anderson 
and  J.  H.  Capps,  Chem.  &  Metallurgical  Eng.,  vol.  24,  no.  23,  June  8,  1921, 
pp.   1019-1021.     Portable  device  for  sampling  furnace  atmospheres 

ALUMINUM  ALLOYS. 

Uses.  Aluminum  and  Its  Alloys  in  Engineering.  John  G.  A.  Rhodin.  Engr.,  vol. 
131,  nos.  3410-3413.  May  6,  13.  20  and  27,  1921,  pp.  488-489.S01,559,and  531- 
532.  Electrothermic  production  of  aluminum  bronze;  properties  and  uses;  uses 
of  aluminum  in  brass;  wiredrawing  of  aluminum  alloys. 


INDUSTRIAL  APPLICATIONS 

Industrial  Appucationb.  X-Ray  Apparutus  for  Workdhop  Use.  Engineering. 
vol.  Ill,  no.  2887,  April  29,  1921,  p.  532,  2  figs.  Portable  outfit  designed  in 
research  department  of  Woolwich  Arsenal,  England,  for  inspecting  grenade 
boxes  without  opening  them. 


ACCIDENT  PREVENTION. 

Steel  Erection.  Instructions  to  Foreman  for  Prevention  of  Accidents  in  Steel 
Erection,  Eng.  &  Contracting,  vol.  55,  no.  21,  May  25,  1921.  pp.  518-521. 
Prepared  by  erection  department  of  McClintic-Marshall.Co.,  Pittsburgh.  Pa. 

AEROPLANE  ENGINES. 

Fuels.  Fuels  Used  in  Aeroplane  Engines  (L'essence  et  les  combustible  semployéa 
en  aviation),  M.  P.  Dumanois.     Aérophile,  vol.  29,  nos.  7-8,  April  1-15,  1921, 

Çp.  11CH14.     Utilization  of  other  fuels  than  gazoline  in  aeroplane  engines, 
'eats  conducted  by  French  Aeronautical  Technical  Service. 

Pebpormance.  Experimental  Study  of  Performance  of  Aeroplane  Engines  in  Rari- 
fied  Atmosphere  (Etude  expérimentale  du  fonctionnement  des  moteurs  en  at- 
mosphère raréfiée).  Mortinot-Lagarde.  Aéronautique,  no.23.  April  1921,  pp. 
175-177,   1  fig.     Experiments  with  Lorraine-Dietrich  engine. 

Superchargers.  Aeroplane  Superchargers,  W.  G.  Noack.  Aerial  Age,  vol.  13, 
noB.12.  13  and  15,  May  30,  and  June  13  and  20,  1921,  pp.  272-275,  S  figs;  322- 
325,  23  figs,    and  347-349,   IS  figs. 


AMMONLA  COMPRESSORS 

Performance.  Compressor  Performance,  John  E.  Starr.  Ice  &  Refrigeration, 
vol.  60.  no.  6,  June  1921.  pp.  427-430.  Records  of  performance  of  compressors 
in  reliquefying  ammonia.  Comparative  test  of  York  and  De  La  Vergne 
compressors. 

APPRENTICES,  TRAINING  OF 

Methods.  Tr^ning  Machine  Shop  Workers.  George  A.  Seyler.  Iron  Trade  Rev., 
vol.68,  no.  20,  May  19,  1921.  pp.  1391-1392.  Operation  of  training  depart- 
ment in  plant  of  Lunkenheimer  Co.,  Cincinnati. 

Research.  Research  on  Education  of  Workmen  (Essai  d'éducation  ouvrière),  M. 
A.  Bostsarron.  Revue  de  Métallurgie,  vol.  18.  no.  3,  Mar.  1921.  pp.  163-179, 
5  figs.  Experimental  studies  conducted  by  French  Forge  Co.  in  training  of 
apprentices  from  ages  of  12  to  18  yr. 

AUTOMOBILE  ENGINES. 

Flywheels.  Machining  Nash  Flsrwheels.  Edward  K.  Hammond.  Machy.  (N.Y.), 
vol.  27,  no.lO,  June  1921,  pp.  954-959,  3  figs.  Use  of  vertical  automotic  lathes 
for  finishing  all  surfaces  at  two  settings  of  work. 

Manifolds.  Disc  grinding  Manifolds  for  Automobile  Engines,  J.  H.  Moore.  Can* 
Machy.,  vol.  25.  no.  22,  June  2,  1921,  pp.  25-28,  7  figs.  Notes  on  grinding  gear 
covers,  manifolds,  cast-iron  pipe  flanges,  drop-forged  parts,  cast-iron  tanks 
and    car    brasses. 

Steam.  The  Stanley  Steam  Car  Power  Plant,  Fred  H.  Colvin.  Am.  Mach.,  vol.  54, 
no.22,  June  2, 1921,  pp.  955-958, 9  figs.  Boiler  is  of  fire-tube  type  having  drawn 
shell.    Steam  pressure  of  from  575  to  600  lb.  per  sq.  in.  is  normally  carried. 
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Tmtino.     noutlne  Pnotory  Teata  nnd  Final  Iiupnrtlon  of  Paokftnl  Knclnoa.  J.  RdwanI 

Holiipptir.  Autoiniitivr  IiulimtriM,  vol.  44.  n<i.  ^2,  Juno  'J  1U2T.  |>p.  1  KlIM  Iii:t 
'2  (Imn-  (  >|>rrntioitii  liirlu*ln  fivo-ttiuir  niiiiiini'ii)  iliirinn  wiilrh  niiatiio  ia  drivi-n 
hyffliH'Irioinnlor  niul  (wn  hour  (lyiinrnuiiMitnr  Iml  in  iiilriil  r<Miin,  wlirr**  lllrlulu^(^• 
mrnta  of  ptiwrr  ilrvoloiH<«l,  roiii|tn«Miun  |ir*'«wur0  uffoftoh  oylioder.fUAlooiuiUfnp- 
tloi),  etc.  itr«  ntndr,  niiil  iiuiiii**  urv  ItM'ntotl. 

Ai:T(»M(>Hii,r:  Ki'Krx 

Alcoliot.  I'owcT  Alcohol:  Itit  iionillon  nnd  rro«ii>rrt«,  T.  Mnkfr.  Sri.  A  Indiiiitry, 
vol-  it.  no.  '2,  Fob.  11120,  pp.  0&-100.  Urinirt  of  I'owrr  Aloohol  Coinmitt«o 
•ppointcd  by  Aiuitrnlinii  Advisory  Couiu-ll  of  Krirnc«  A  Induitry. 

I'owor  Alcohol  nrvrlopmrnt».  Antomr.  vol.  H\,  no  13W,  May  2«.  1921, 
pp.  D77-U7N.  Nntnliti',  iin  tvIrohoU>thrr  iituturc  iiriKinntv<l  In  Natal,  Bo.  Africa 
!■  to  bo  pru<luecd  in  ICnsltiiid  fur  luitoinotive  vrhirlo  M^rvicr. 

EooNOMiCAi.  Ubb,  Klonipnta  of  Aulomobilo  Vurl  Koonomy,  W.  8.  Jamc*.  Jl.  Soc. 
Automotive  Kngrx.,  vol.  H,  no.  0,  June  IU2I,  pp.  M;{-ri02,  2t  tiffs.  Analytical 
■tudy  of  fuotorn  nffoctinx  amount  of  pownr  nupplicyl  onr  on  fupV  to  produce  at 
roiid  power  rtniuirrd  fi>r  trnnnportiitiunH.  Cirri)>hii  »ro  givon  which  show  rela- 
tions lM>twp<*n  rliiiructi^rÎAtics  of  oniiinc  »n<I  power  ilevolopinl,  also  between  fuel 
consumption  and  power  devclopwl  under  various  conditions. 

Set  aUo  Aerophmt  Enffinea,  Fuels,  Oasolint. 

CoMyBRCiAt..  An  Air  Time  Tiihlc.  Aeronautics,  vol.  20.  no.  .lOfl.  May  19,  1021, 
p.  3t)3.     List  of  nir  fares,  freight  ratea  and  time  t^iblo  of  Kuropoan  airwaya. 

Ground  bnoinbbrino.  Ground  EnKincering,  H.  W.  S.  Outram.  Aeronautical 
Jl..  vol.  25.  no.  125,  Mfty,192I.  pp.  237-245.  and  (discussion)  pp.  245-250.  Brit- 
ish Qovernment  air-nnvigation  regulations  nnd  directions  issued  on  April  30. 
1010.     Examination,  supervision  and  duties  of  a  ground  engineer. 

LiOHTnorBi:8.  Aerial  Lig  ht  houses  (!.«  balisage  lumineux),  Edmond  Marcotte.  A6- 
philo.  vol.2<l,  no».7-8.  April  1-15.  1921.  pp.  99-107,  0  figs.  Notée  on  design 
of  aerial  lighttiouses. 

Soaring  Fuoht.  Experimental  Studies  of  Soaring  Flight  (Etudee  expérimentales 
sur  le  vol  h  voile),  M.  Idrac.  Comptes  rendus  des  Séances  de  l'Académie  des 
Sciences,  vol.  172,  no.  19,  May  9,  1921,  pp.  1U)1-1164.  1  fig.  Graphical  record 
of  vertical  components  of  forces  acting  on  flying  kit«. 


B 


BEAMS. 

CoNCBïTB.  Design  of  simple  Reinforced  Concrete  Structural  Members — 11,  Harold 
W.  Barker.  Concrete,  vol.  IS,  no.  6,  June  1921,  pp.  2S5-287,  3  fig?  Formulas 
for  computing  shear  and  bond  stresses  in  beams. 

BEARINGS,  BALL. 

Electric  Cars.  Destructive  Effect  of  Current  on  Ball  Bearings  of  Electric  Cars, 
Hilding  Angstrom.  Elec.  Ry.  Jl.,  vol.  57,  no.  21,  May  21,  1921,  pp.  941-944, 
13  ïgs.  Tests  made  under  various  conditions  show  that  very  rapid  destruct- 
ion of  ball  bearings  results  from  electric  current  which  flows  through  them. 
Types  of  construction  are  suggested  for  overcoming  trouble  and  testing 
apparatus  is  described  for  reproducing  conditions  as  they  occur  in  senâce. 

Standahoization.  International  Ball  Bearing  Standardization,  R-  S.  Burnett. 
Jl.  Soc.  Autoraotive  Engrs.,  vol.  8,  no.  6,  June  1921,  pp.  577-578.  Proposed 
international  standardization. 

BENZENE. 

Still  A'New  Type  of  Benzene  Stillin  European  Operation,  A.Thau.  Chem.œ  Metal- 
lurgical Éng.,  vol.'  24,  no.  23,  June  8,  1921,  pp.1013-1017,  11  figs.  Tubular 
type  Bamag  benzene  still.  Still  consist  of  number  of  horizontally  arranged 
cylinder  sections  joined  by  flanged  branches. 

BL.\ST-FURNACE  GAS. 

Clbaniso.  Notes  on  the  Cleaning  of  Blast-Furnace  Gas,  S.  H.  Fowles.  Iron  &  Steel 
Inst.,  annual  meeting,  May  5-6.  1921,  advance  paper  no.  4.  21  pp.  7  figs. 
Calculations  involved  in  design  of  Halberg-Beth  dry-gas-«leaning  plant.  Com- 
parison of  Halberg-Beth  plant  with  other  plants. 

BLAST-FURNACES. 

AiTxiLiART  Equipment.     Machinery  for  Pig-iron  Beds  at  Blast  Furnaces,  F.  W.  Broy. 
'       Iron  &  Coal  Trades  Rev.,  vol.  102.  no.  2777,  May  20.  1921,  pp.  689-690.  7  figs. 
Deals  with  pig  breakers,  crane  for  carrying  breaking  hammer  and  delivery  mag- 
nets, and  utilization  of  crane  equipment.     Translated  from  Zeit.  des  Vereines 
deutscher  Ingenieure. 

CowPER  Stovïs.  Regulation  of  Pressure  in  Cowpcr  Apparatus  (Du  régime  des  pres- 
sions dams  les  appareils  Cowper),  M.  J.  Seigle.  Revue  de  Métallurgie, 
vol.  18,  no.  3,  Mar.  1921,  pp.  140-146, 11  figs.  Graphs  for  determining  air  pres- 
sure at  various  points  of  apparatus. 

Hot-Blast  Stoves.  Design  and  Proportions  of  Hot  Blast  Stoves,  W.  E.Groume- 
Grjimailo.  Iron  Age,  vol.  107,  no.  23,  June  9,  1921,  pp.  1527-153  0,  15  figs. 
Consideration  of  laws  governing  circulation  of  gases  while  heating  and  cooling. 
Historical  designs  reviewed. 

Heat  Distribution  in  Hot  Blast  Stoves.  W.  E.  Groume-Grjimailo.  Iron 
Age,  vol.  107,  no.  24.  June  16,  1921,  pp.  1613-1616.  3  figs.  Hot-blast  temperature 
equalizers.  Analysis  of  performance  results.  Calculations  of  convections 
velocities. 


Slaoi.  niut  Furn«r«  and  Cupo*  Blaca.  J.  F..  Fbteh«r.  Iron  A  RImI  Inst.,  uiniul 
rniwtinc  May  A  0.  iW2l,  a'lvBdrft  (ia(H;r  ru>.  3,  20  pp.  12  fic».  Tbalr  oomp<^ 
•itluD  and  graphic  rnrthuda  for  dfltermiiiing  Otfït  nonctltutioo. 

UOII.KIl   FEEDWATER 

I'hbatubnt.  New  IWiiIrr  Fr«l  Wat^r  Hy,t«m.  I*la»l  Furnare  A  Ht««l  I'lant,  vol. 
U,  no.  0,  June  UI2I.  pp.  :t'.t2-.'ffl4,  2  lien  Wr-l-«i'<;o  ■yRlrin.  which  cofUliaU 
of  tworeaction-wntlinB  laiika  hold  I  nu  HO  fX>0  gal  cm^h,  fyiuipp4]«iwtth  m«chanie- 
«lly  operated  stirring  devict-a,  driven  by  individual  niotrjrt. 

BOILER  OPERATIOS 

BoiLBK  Capaoitt.  Burning  morn  Coal  to  inrrea««  Boiler  Capacity,  Thomas  Wilaon. 
]*ower,  vol.  53,  no.  23,  Juno  7,  lU'Jt,  pp.  024-027,  2  figa.  Inrr«aaiDg  lK>iler  ra- 
pacity by  f,iilurRirig  urate  area,  by  addin 


using  forco<l-draft  atokera. 


ling  to  length  or  width  of  striker,  or  by 
Practice  of  Commonwealth  Edison  Co. 


FciDiNO.  Boiler  Feeding  by  gravitation.  Kngr.,  vol.  131,  oo.  3410,  May  6,  1021, 
pp.  4gi--102,  4  figs.  Auto-thermal  feeding  system. 

Stokkr  FiBiNO.  Changing  a  lland-Firrd  to  a  Htokcr-Fired  PUot,  Charles  T.  Main. 
Power,  vol.  63,  no.  24,  June  14,  1021,  pp.  054-057,  4  fid.  lutaJUtion  of  twelve 
SfiOO-*q.  ft.   water  tube  boilers. 

BOILERS 

Bettinoton.  Pulverized  Fuel  Boiler.  Eng.  R«v.,  vol  34,  no.  II,  .May  1921,  pp. 
^8-289,  2  figs.     Betlington  boiler  dtaigned  to  burn  pulverized  coal. 

Electricallt  Operated.  Electrically  Heated  Steam  Boiler»,  Eric  A.  Lof.  Gen. 
Elec.  Rev.,  vol.  24,  no.  6,  June  1021,  pp.  515-518,  3  fig*.  Comparison  of  re- 
lative heating  values  of  fuel  and  electric  heat.  Installation  of  electrically  ope- 
rated   boilers   in   Sweden. 

Marine,     See  Marine  Boûers. 

BOILERS,      WATER  TUBE 

Yarrow.  The  Water  Drums  of  Yarrow  Boilers.  Engr.,  vol.  131,  no.  3413,  May 
27,  1921,  pp.  566-567,  6  figa.     Types  recently  developed. 


F.  H.  Chapin.     Iron  Age. 
First  machine-fabricated 


BOLTS 

Industrt.  Development  of  the  Bolt  and  Nut  Industry, 
vol.  107,  no.  24,  June  16,  1921,  pp.  1609-1610. 
product  made  in  this  country  only  80  yrs.  ago. 

BONUS  SYSTEMS 

Railwat  Work.  Piece-Work,  Bonus,  Systems  and  Higher  Efficiency,  C.C.Cook. 
Ry.  Age.  vol.  70,  no.  22,  June  3,  1921,  pp.  1263-1264.  Experience  of  Baltimore 
&    Ohio    Railroad. 

BRAKES 

Cranes,  Tests.  Testing  equipment  for  Pneumatic  Motors,  J.  V.  Hunter.  Am.  Mch., 
vol.  54,  no.  21,  May  26,  1921,  pp.  894-896,  4  figs.  Importance  of  performance 
records  for  portable  air  motors.  Examples  of  testing  equipment  in  several 
railroad  shops. 

Double-Capacitt.  Virginian  Demonstration  of  Double-Capacity  Brake.  Ry.  Age, 
vol.  70.  no.  24,  June  17.1921.  pp.  1407-1410.  8  figs.  Brakes  for  120-ton  cars. 
Characteristic  is  that  equipment  provides  for  same  percentage  of  braking  force 
(ratio  of  total  shoes  pressure  to  car  weight)  on  load^  car  as  on  empty  car. 

Stresses.  Piston  Travel  and  Shoe  Clearance,  H.  M.  P.  Murphy.  Elec.  Ry.  Jl.  ,vol. 
57,  no.  25,  June  18,1921.  pp.  1119-1122.  10  figs.  Study  of  forces  developed  in 
brake  riggings.  Determination  of  relation  between  piston  travel  and  shoe 
travel. 

BRASS 

Season  Cracking.  Season-Cracking  of  Brass,  H.  Moore,  S.  Beckinsale  and  Clarice 
E.  MalUnson.  Chem.  &  Metallurgical  Engr.,  vol.  24,  no.  22,  June  1,  1921, 
pp.  976-980,  7  figs.  Investigation  at  Woolwich  Arsenal,  England,  on  action 
of  corrosive  agents  on  stressed  brasses  and  determination  of  mimmum  loads 
required  to  produce  corrosion  cracks.  Chemical  action  was  found  to  be  necess- 
ary for  season  cracking,     (.abstract).  Paper  read  before  Inst,  of  Metals. 

BR.\SS  FOUNDING 

Smvll  Castings.  How  Small  Brass  Castings  are  Made,  Raymond  H.  Sullivan. 
Foundry,  vol.  49.  no.  12,  June  15.  1921.  pp.  490-493,  13  figs.  Description  of 
methods  involved  in  planning  production  and  of  routine  work  incidental  to 
molding,  pouring,    melting   and   cleaning   castings. 

BRIDGE  DESIGN 

Swing  Bridges.  A.  Short  Method  for  Swing  Bridge  Calculations.  Charles  K.  Ellis. 
Eng.  News-Rec,  vol.  86,  no.  23,  June  9,  1921.  pp.  981-983.  7  figs.  Statically 
indeterminate  stresses  found  from  determinate  cases  of  loading  by  multiplying 
by  ration  of  influence. 

BRIDGE   FOUNDATIONS 

Bearing  Power  op  Soils.  Design  of  Foundations  for  Highway  Bridges,  L.  N. 
Edwards.  Contract  Rec,  vol.  35.  no.  23,  June  8,  1921,  pp.  5S3-5S7.  Study 
of  bearing  power  of  soils  and  of  methods  and  operations  involved  fn  design  and 
construction  of  bridges. 
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BRIDGES,   CONCRETE 

I,ono-Spav.  Reinforced  Concrete  Bridges  of  Long  .Span  (Les  ponts  ;V  grandes  por- 
tées on  lïMon  armé),  A.  Vierendeel.  G<^nie  Civil,  vol.  7.S,  no.  Ki.  April  10.  1921, 
pp.  336-338,  7  figs.     Vierendeel  system  of  56  meters  span  at  Louvit^re,  Belgium. 

BRIDGES.    LIFT 

CoMPAHiftON  WITH  Other  Types.  Lift  Bridges  Compared  with  Other  Movable 
Forms.  J.  A.  L.  Waddeli  and  Ernest  E.  Howard.  Ry.  Age.  vol.  70,  no.  24.  .June 
17,  1921,  pp.  1391-1394,  3  figs.  Economics  of  movable  spans.  Elements  in 
design  of  vertical  lift  bridges. 

BRIDGES.   RAILWAY 

Design.  The  Application  of  Tables  of  Equivalent  Uniformly  Distributed  Loads  to 
Square  and  Skew  Bridges  Respectively,  Conrad  Gribble.  Ry.  Engr.,  vol. 
49G,  May  1921,  pp.  172-174,  9  figs.     Graphs  for  computing  stresses. 


Steel  Mili-h.  Steel  Mill  Power-Factor  and  the  Central  Station,  A.  K.  BuHhmand 
and  A.  L.  Lemon.  Gen.  Elec  Rev.,  vol  24.  no.  0.  June  1921.  pp.  483-486.  5 
figs.  Relation  between  full-load  lower  factor  on  number  of  poles  of  induction 
motor. 

The  Use  of  Central  Station  Power  in  Mines  and  Steel  Plants,  K.  A.  Pauly. 
Gen.  Elec.  Rev.,  vol.  24,  no.  6,  .June  1921,  pp.  479-4H3.  Notes  on  choi.se  of 
frequency. 

SuPERPowEn.  Clydes  Mill  Station  of  the  Clyde  Valley  Power  Co.  Elecn..  vol.86, 
no.  2246,  June  3.  1921,  pp.  686-689.  .'»  figs.  Interconnection  of  steam-electric 
plants  in  and  around  Glasgow,  Scotland. 

The  Superpower  System — Its  Scope  and  Relation  to  the  United  States 
Government,  S.  W.  Murray  Nat.  Elec.  Light  Assn.  Bui.,  vol.  8,  no.  6,  June 
1921,  pp.  33.V341,   1  fig.     Legal,  financial  and  economical  considerations. 

CHUCKS 

Magnetic.  Magnetic  Chucks — VIII,  Ellsworth  Sheldon.  Am.  Mach.,  vol.  54. 
no.  22,  June  2,  1921,  pp.  945-948,  9  figs.     Description  of  Persons-Arter  chuck. 


BUILDING   CONSTRUCTION 

Labor  Hours.  Labor  Hours  Per  Output  Unit  in  Building  Construction,  Frank 
E.  Barnes.  Eng.  News-Rec,  vol.  86.  no.  21.  May  26.  1921,  pp.  888-891.  Tables 
showing  time  required  to  accomplish  unit  of  carpenter  work,  masonry,  ex- 
cavation, painting,  plastering,  and  sheet  metal  work. 

BUILDINGS 

Concrete,  Surface  Tre.\tment.  Treatment  of  Exterior  Surfaces  of  Industrial 
Buildings,  Concrete  vol.  18.  no.  6.  June  1921.  pp.  263-265.  Classification 
of  surface  treatments  and  suggestions  in  regard  to  Method  to  follow  in  a 
given  case.     Committee  Report  of  Am.  Concrete  Inst. 


CIRCUIT   BREAKERS 

Oil.  Rupture  Capacity  of  Oil  Interrupters  (Un  critérium  de  la  capacité  de  rupture 
des  disjoncteurs  à  huile),  P.  Charpentier.  Revue  générale  de  l'I^iectricité, 
vol.  9,  no.  20,  May  14,  1921,  pp.  687-693,  3  figs.  Empirical  method  of  comput- 
ing diagrams. 

COAL   CLEANING 

Dry  Process.  Dry  Cleaning  of  Coal  by  Means  of  Tables,  Edward  O'Toole.  Am. 
Iron  &  Steel  Inst.,  advance  paper,  May  27,  1921,  28  pp.  23  figs.  Results  of 
table  tests  of  Indiana  and  Illinois  coals. 

See  also  Coal    Washing. 


CABLES.  ELECTRIC 

Suspended.  Determination  of  Tension  in  Cables  (Note  sur  la  déterminatiçn  des  ten- 
sions des  cables).  Marius  Bourseire.  Revue  générale  de  rÉlectrieité.  vol.  S. 
no.  19,  Nov.  6.  1920,  pp.  638-644,  II  figs.  Formulas  for  determining  tensile 
st resses   i n   suspended    cables. 

CAR  DUMPERS 

Gravity.  Rotary  Car  Dump  that  Operates  Solely  by  Gravity.  Coal  Age.  vol. 
19,  no.  24."  June  16,  1921.  pp.  1074-1076.  4  figs.  Gravity,  springs  and  fly- 
wheels discharge  cars  by  revolving  them  through  approximately  135  deg.  Cars 
can  be  dumped  in  full  trips,  hence  swivel  couplings  are  not  needed. 

CAR  WHEELS 

Cast-Iron.  Proposed  Tentative  Specifications  for  Cast-Iron  Car  Wheels.  Am. 
Soc.  for  Testing  Matls.,  paper  of  annual  meeting,  June  21-24..  1921.  4  pp. 

CARS 

Repairs.  Scheduling  Car  Repairs  Incresaes  Shop  Output.  E.  T.  Spidy.  Rv.  Mech. 
Engr..  vol.  95,  no.  6,  June  1921,  pp.  349-.352.  2  figs.  Outline  of  schedule  applic- 
able to  passenger  or  freight  cat  repair  work  in  large  or  small  shops. 

CARS,   COAL 

Hopper  A  70Ton  Hopper  Car  that  can  be  repaired  in  any  Shop.  H.  Idoine.  Ry. 
Rev.,  vol.  68.  no.  24.  June  11.  1921. pp.  894-899.  14  figs.  Steel  hopper  car  of 
70-tons  capacity  built  with  interchangeable  sheets  and  stakes. 

100-Ton.  Development  of  Coal  Cars  on  the  Norfolk  &  Western.  Ry.  &  locomotive 
Eng.,  vol.  34.  no.  6,  June  1921,  pp.  160-163,  7  figs.  Details  of  construction 
of    100-ton    coal    car. 

Six-Wheel  Trucks.  New  Designs  of  Buckeye  Six-Wheel  Trucks.  Ry.  Age,  voL 
70,  no.  22.  June  3,  1921,  pp.  1269-1270"  3  figs.  Equalization  of  load  is  accom- 
plished by  use  of  equalizer  casting  which  engages  center  journal. 

CARS.    PASSENGER 

Design.  On  the  Question  of  Passenger  Carriages  (Subject  VII  for  discussion  at  the 
Ninth  Congress  of  the  International  Railway  Association  ),F.  de  Vargas,  Bui. 
Int.  Ry.  Assn..  vol.  3,  no.  5.  May  1921,Dp.  461-.506.  18  figs.  Trend  of  develop- 
ments in  design  of  passenger  cars  bv  European  and  American  railways  since 
1914, 

CENTRAL  STATIONS 

Industrial  Heating.  Industrial  Heating  and  the  Central  Station.  E.  H.  Horst- 
kotte.  Gen.  Elec.  Rev.  vol.  24.  no.  6,  June  1921.  pp.  579-582.8  figs.  Survey 
of  progress  in  utilization  of  electric  heating  industry. 

Lo\D  Equalization.  Load  Equalization,  F.  L.  Stone  and  T.  W.  Kennedy.  Gen. 
Elec.  Rev.,  vol.  24,  no.  6,  June  1921,  pp.  501-504.  6  figs, .  Study  based  on  t>'pical 
cases,  notably  power  house  supplying  five  mines. 


COAL   MINING 

LassES  OF  Coal.  Factors  Affecting  Losses  of  Coal  in  Mining.  George  S.  Rice.  Coal 
Industry,  vol.  4,  no.  5,  May,  1921,  pp.  249-252.  Report  of  investigations  of 
U.  S.  Bur.  of  Mines  as  to  waste  in  recovering  coal. 

COAL   TIPPLES 

Steel.  Hillsboro  Wood  Tipple  Replaced  by  Steel  White  Shaft  is  Hoisting  Coal,  John 
A.  Garcia.  Coal  Age,  vol.  19,  no.  19.  May  12,  1921.  pp.  857-860,  6  figs.  Steel 
structure  equipped  with  pendulum-hung  three-track  shaker  screen,  weigh  pan, 
picking  table,  loading  boom  and  like  equipment. 

COAL   WASHING 

Froth  Flotation.  Froth  Flotation  as  Applied  to  the  Washing  of  Industrial  Coal. 
Ernest  Bury,  Walter  Broadbridge  and  Alfred  Hutchison.  Can.  Min.  JI.,  vol. 
42.  no.  20.  May  20,  1921,  pp.  405-410,  4  figs.  Also  in  Iron  &  Steel  of  Canada, 
vol.  4,  no.  4,  May  1921,  pp.  112-119,  4  figs.  Results  of  tests.  Economic  aspect 
of  process.     Paper  read  before  Instn.  Min.  Engrs. 

COKE 

Metallurgical.  Study  of  the  Efficient  Use  of  Metallurgical  Cokes  (Contribution 
à  l'étude  de  la  valeur  des  cokes  métallurgiques),  G.  Deadrière.  Revue  univer- 
selle des  Âlines,  vol.  9,  no.  2,  April  15,  1921,  pp.  93-107.)  Writer  terms  "use 
value"  of  a  fuel  the  price  which  must  be  paid  for  fuel  when  it  is  substituted 
by  another  fuel,  in  order  to  effect  with  the  former  the  same  industrial  operation 
that  is  performed  with  latter.  Formula  for  use  values  of  metallurgical  cokes 
is  developed. 

COKE   BREEZE 

Utilization.  Value  of  Mixtures  of — Coke  Breeze  and  Bituminous  Coal  as  Fuel  a 
for  Hand-Fired  Boiler,  John  Blizard  and  James  Neil.  U.  S.  Dept.  of  Interior 
Reports  of  Investigations,  Bur.  of  Mines,  serial  no.  2244,  May  1921,  27  pp.  3 
figs.  Tests  carried  out  at  request  of  Chamber  of  Commerce  of  Pittsburgh,  in 
order  to  determine  steaming  value  of  coke  breeze  as  fuel  when  mixed  with  Pitts- 
burgh coal  and  fired  by  hand,  and  to  see  whether  mixture  when  burnt  would 
give  off  objectionable  quantity  of  smoke. 

•      COKE   OVENS 

By-product.  By-Product  Coke  Ovens  and  Their  Relation  to  our  Fuel  Supply,  E. 
B.  Elliott."  Jl.  .\m.  Soc.  Heat.  &  Vent.  Engrs..  vol.  26,  no.  4,  May  1921,  pp. 
381-400,  6  figs.      Relative  efficiencies  in  furnaces  of  coke  and  coal. 

By-Products  of  Coal  Distillation.  Process  of  Extraction  and  Installations 
of  Marine  and  d'Homécourt,  Forging  and  Steel  Manufacturing  Co.  at  Boucau 
Works,  France  (Les  produits  de  distillation  de  la  houille.  Précédés  d'extraction 
et  installations  de  la  Cie  des  Forges  et  Aciéries  de  la  Marine  et  d'Homécourt 
aux  usines  du  Boucau  (Basses-Pyrénées),  A  Grebel.  Génie  Civil,  vol.  78,  no. 
22.  May  28.  1921,  pp. 449-4.54,  15  figs,  partly  on  supp.  plate.  Benzoi  recovery 
and   tar  distillation. 

COKE   PLANTS 

By-Products  of.  Developments  in  the  Recover>'  and  Treatment  of  By-Products 
from  Carbonization  of  Coal  (L'Évolution  dans  la  récupération  et  le  traitement 
des  sous-produits  de  la  carbonisation  de  la  houille),  Ch.  Berthelot.  Chimie 
&  Industrie,  vol.  5.  nos.  4  and  5.  April  and  May  1921.  pp.384-.397.  and  508-517. 
figs.  23.  12  figs.  Study  of  recent  developnents  and  possibilities  in  increasing 
recovery  of  ammonia  sulphate  and  benzol.  Methods  for  recovery  and  treatment 
of  benzol. 
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COLIMNH 

('oNi'iirrr  Thr  diniiaii  nf  Cnltiinn  uihI  WhII  Kurm«.  K  K.  ItiirkwoiMl.  Kn».  A 
CtiittruriitiH,  V(il  TiA,  nu  Jl ,  Mit)  :.'.%,  Mi;.M .  |i|i  .'i»»H-.'iJ1t  t  liit  Chitrt  for  iliiiiitit- 
IllU    vprllriil    iiii'iitlHTii   iiut>)<'<'(    to    liitrlantitiil    priimurtii 

l-'iNK  Tkhtm  Fin*  Tr«tii  of  Muililinii  ('oliiiiiiifi.  H  H  Iniihrrg,  H  K  (irUfin.  W.  <\ 
l<<iltilimili  liiul  U.  Iv  Wilunlt,  V  H.  Di'pf  uf  CoiiiliiiTi-c,  Tcrhlinloitir  Phixtn 
nf  Mur  i>f  StiitKturtlM.  no  |M|.  Xpnl  IM.  IMIM.  :t7.'i  pp  171  Iikn  l*iir|Hmi<  ..t  iii- 
VntllKutlnli  HHN  (n  iini-itIuiii  iiltniiittr  rt^ntnltllirt*  HK»illfi(  (m-,  of  prntiTlf«l  iiIkI 
iitiprotii-tiHl  rolniiinMiin  uikmI  tu  inft-rtor  of  Iniitdiiiun.  mit  I  lln-ir  nfiintiiiiri*  titfniiiNi 
iinpiu'I  uiul  fiu(l(lt*ii  <'iM>liit|i  from  Ihihi-  MiriMiMin  wIhmi  m  tiifilily  Itmlc*!  cunJitiuii. 

COMIUISTION 

C'oNTHoi.  Till'  Sfi(>ntifi<*  (\>iilrol  nf  Ctunlituitinn,  II.  1*.  HinaroHi-  Iron  A  St«H>l 
Iniil.,  niuuml  miim'Iiiih.  Mny  /Wtl,  192),  iitlvimrr  papor  no.  H,  U  pp.  A  tiii".  X'ttv 
of  nn'onlinit  uppnnitiitt  for  coittrollinK  minhuNlinn. 

Dhakt  iNFi.rBNi'K.  Ortift  nnii  CO,  liiflntMirr  on  ICvtipitrftlion,  Jiirn*^  T.  Mi'unl.  Jr, 
Pownr.  vol.  /va.  no  20.  Miiy  17.  ll»2l.  iip  775-777.  .*  fÏKK  (irnplm  nhowinic 
rcliition  l>«'l\\t'i*n  ronili\iHtion  niti'  tinii  (Inift  for  viirinii»  fuiOa. 


rONDIITM 

.«.  no    'J-J.  .lu....  I.  lUJl.  p..    .V.I-VV.'.  i  hp      Two  p.,K.  I.n,^  in  rofwrrtTiuni^l 

TiiCHMAi,  i:xPAN«ioN.     TlH.rnml  KipiiMion  of  CVoprr  .mi  M„m^  ,rf  iu  Important 

of  Mur   of  Sinnilnrd»..  no    110.  Mar   LM.  I02I.  |.p  OI-I-V*    1  "^ 

nml  «ipnnKhin  ..f    ll'S  nntnpl.-M  .rf  r<.pp«r  nrHt  it*  import..  '  ^ 

viin.m*.  roMi|MMition>.,  Iiiat  trrstnivnu,  mrfh«nir«l  ir..f.i,„.  ,..-  ,,,       ^  .„  ulZ 

wi-re  pxniitthfHl  frorn  room  tetiip«*rftture  to  about  .'WITJ  dp».  ri»nt.  i  m» 

CORES 

Core  Oiui.  T«.U  Show  thr  Quality  of  Coro  Oila.  n  F.  Iliirrin«ton  Krmnriry  vol 
40.  no.  11.  Jun..  I.  I(»ïl  pp  447-I4H.  3  fi»..  T«t-  ua«)  Ry  manuf^JtuCJ^rT  of 
ror..  ni)  to  d-ri-rminP  rhiiruru-r  of  various  in»rwJi..nt«  nn-  .\,-,^tH»»1  EU^, 
of  (un-  oil  vurnKi  |>y  uni-  of  ilry  or  Wft  wind.  ••«'"j.    r.iim 


COMPllESSKD   AIR 

MKAarRKMKNT,  Mf'Htturind  CnniproMod  Air  Consumption  in  INirumutic  Toola,  M. 
Piettc.  Collirry  Guardian,  vol.  121.  no.  3140.  May  (>.  1021.  p  lai.*».  3  (ifc«. 
Apparatus  l'oimintinR  of  a  vrnturi  tuhr  I  in.  in  dianirlt-r  nnd  pri>vid<Ml  with 
constriction.  For  nu'iisurinK  ('oiiiprcj<.tiun  of  air  differential  khk^'  i»  mountett  on 
veiituri  tube. 

Metrrino.     The   MotcrinK  of  Oiniprrsscd   .\ir.  John  L.   IIixiicHon.     Mcch.  World, 
vol.  im.  no.  1704.  May  20.  1021.  pp.  3H7-3.SH.  lOH  fi»*     Irmtallation  in  «oldminps 
So.  Africa.      Paper  read  Iwfore  Midhmd  Inst.   Nlin  ,  Civil 


at  Witwatcrstraiu; 
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CONCRETE 


Alkali  Action'.  ProKrej<w  in  InvcstiRntion  of  Alkali  .\ction  on  Concrète,  K.  C.  Bebb. 
EnK.  World,  vol,  IS,  no.  ii.  .luiie  1021.  pp.  301-303.  Investigations  of  advisory 
committee  appointed  by  Hiir.  of  Standards  Reclamation  Service,  Drainage 
Investigations  Office  of  Dept.  of  Agriculture  and  Portland  Cement  Assn. 

CoxeisTENCv.  A  Comparison  of  the  Results  of  the  Slump  Test  and  the  Flow  Table 
in  the  Measurement  of  the  Consistency  of  Concrete.  W.  L.  Schwalbc.  Am.  Soc. 
for  TcstinR  Matls.,  paper  of  annual  meeting,  June  21-24,  Ï021.  ti  pp.  4  figs.  It 
is  concluded  that  relative  consistencies  arc  more  truly  indicated  by  flow  table 
for  greater  range  of  consistencies  than  by  slump  test. 

Chi'SHER  ScREENiNoa.  Effect  of  Crusher  Screenings  in  Concrete.  Can.  Engr., 
vol.  40,  no.  21,  May  2(\  1021.  pp.  500-502.  1  fig.  Tests  carried  out  by  Milton 
Hersey  Co.,  Montreal,  for  Crushefl  Stone  Corporation  Dundas.  Ont..      Increase 

in  Strength  of  concrete  througli  use  of  up  to  20  per  cent  of  crusher  screenings 
is  reported. 

Mixer.  Pneuniatic  Concrete  Mixer  for  Jap  Tunnel.  Public  Works,  vol.  50.  no. 
22.  May  2S.  1021,  pp.  452-454.  1  fig.  Special  compressed-air  machine  designed 
for  lining  Imperial  Japanese  Government  Railways  tunnel. 

PROPORTIONATINQ  AooREOATES.  A  Proposed  Method  of  Estimating  the  Density  and 
Strength  of  Concrete  and  of  Proportioning  the  Materials  by  the  Experimental 
and  Analytical  Consideration  of  the  \"oids  in  Mortar  and  Concrete,  Arthur 
N.  Talbot.  Am.  Soc.  for  Testing  Matls..  paper  of  annual  meeting,  June  21-24. 
1021.  29  pp.  9  figs.  Characteristic  mortar  curves  giving  relation  between 
mortar  voids  and  ratio  of  fine  aggregate  of  cement,  both  for  basic  water  content 
and  for  water  contents  in  excess  of  this.  Analytical  relations  developed  from 
characteristic  curves  for  determining  proportions  of  cement,  fine  aggregate 
and  coarse  aggregate  for  concrete  of  required  density  and  strength. 

Se.\-Water  Action--  Effect  of  Sea  Water  on  Concrete  Structures.  Cement  & 
Eng.  News.,  vol.  33.  no.  5.  May  1921,  pp.  29-30,  1  fig.  Experience  with  piers 
at  Annapolis  Royal,  Nova  Scotia. 

Testing.  Report  of  Commttee  C-9  on  Concrete  and  Concrete  Aggregates.  Am. 
Soc.  for  Testing  Matls.,  paper  of  annual  meeting.  June  21-24  1921,  19  pp. 
Proposed  tentative  methods  for  making  compression  tests  of  cement  concrete. 
test  for  organic  impurities  in  sands,  test  for  sieve  analysis  of  aggregates,  and 
for  screening  specimens  of  hardened  concrete  from  structure;  also  proposed 
tentative  speciiications  for  concrete  aggregates. 

Water  Context.  Mathematical  Determinations  of  Water  Content  of  Mortars 
and  Concrete.  According  to  the  New  Theories  on  Their  composition  and  on  the 
Rôle  Played  by  Their  Various  Elements  (le  dosage  mathématique,  en  eau, 
des  mortiers  et  bétons,  d'après  les  nouvelles  théories  sur  leur  composition  et 
sur  le  rôle  de  leurs  divers  éléments).  J.  Boudet.  Vie  technique  &  Industrielle, 
vol.  2.  no.  19,  April  1921,  pp.  39^5.  5  figs.     Graphs. 

CONCRETE   REINFORCED 

Wood  Rf-Intorcement.  Wood  reinforcements  of  cement  (Le  béton  armé  de  bois), 
M  .Levatel.  Outillage,  vol.  5,  no.  10.  Mar.  10.  1921.  pp.  283^284.  10  figs. 
Experiments  show  that  wood  reinforcements  are  effective  wood  being  preserved 
perfectly  for  indefinite  time. 

CONDERSERS.   STEAM 

Water  Films.  The  Water  Film  on  Evaporating  and  Condensing  Tubes.  P.  H.  Parr, 
Engr.,  vol.  131,  no.  3413.  May  27,  1921,  pp.  559-5G1.  Internal  resistance  of 
water  film. 


CORROSION 

Iron  in  Co-vcrkte.     The  Cprroaion  of   Iron  and  St«.|   with  «™^ia|   IMerence  to 
Remforcc^  Concrete    J.   Newton  Friend       Concrete  In-t    Tram...  ^îo  Apf 
,  pp.   I-I5  and  (diMcu«s.oni  pp    01.^020.  3  fig»       It  ii.  ^hown  t^mt  pn!«.r- 


1921, 


vat  ion  of  iron  in  concrete  may  be  eff.^i^l  in  one  or  more  of  thri^'wiys.  namely 

bv  complete  exrlu^ion  of  air.  of  wat-r.  and  by *"-■ «j^.MHmeiy 

alkaline  to  place  it  within  the  protertive  area. 


»U(K«<tionii  «re  offered. 


CUTTI.XG   TOOIii 

Design.  MomI  CuttinK  TooIs-X  and  XI.  A.  L.  Delxn-uw  Am.  Marh.,  vol  .M.  no, 
2  and  2.3,  May  2fi  and  June  ft.  1921.  pp.  897-902.  I.-)  Bk»  .  and  985.^0.  13  fiS 
May  .1)  Notej  on  draign  of  mijlinn  cutt.r».  gear  cutlf.r<.  duplex  cytK-ni  «mi 
van„u«  types  of  hob».  June  9:  Cutler  sharpening;  ehar«cteri.ti«?f  eup  ÎSd 
disk  wheels;  importance  of  correct  angle»;  cutter  grinder»;  hob  grinding 

D 

DA  .MS 

DlVEHSin.v.  Design  and  Construction  Features  of  the  Kerckhoff  Dam.  B  F  Jakoh- 
scn.  Eng  A-  ContractinR,  vol  5.5.  no.  23.  June  8.  1921.  pp.  565-.i68  '  1 0  fCi 
Diversion  da">  with  about  4000  acre  feet  of  storage  of  which  about  3000  «S; 
feet  arc  available  for  power  house.  ^^ 

Earth-Fill.  Earth  Fill  Irrigation  Dam  has  some  Xovel  Details.  Clair  \  Mann 
Eng  News-Rec..  vol.  86.  no.  24.  June  16.  1921,  pp.  1030-1032,  4  figs  '  iX^ 
a'ir  to  *^S       "  saturation  line.     Air  vents  added  t  o  sluiceways  penSt  trapped 

DIESEL  ENGINES 

OiL-FrEi,  Injection-.     Injection  and  Combustion  of  Fuel-Oil,  C.  J.  Hawkes      Motor 

fr^S-  -"ki"'.""-  "•  ■'"•'"'  ',??'•  P   **?•  3  fi^-     Experiments  whhlSS  ini^t°on 
and  air-blast  in  marine  Diesel  engines.  (Continuation  of  Serial)         '"'"^i'0° 


St.\nd.\rdiz.vtion.  Standardized  Diesel  Engines — IV,  H  R  Setz  M«r  F„-  ..«i 
26  no.  6.  June  1921,  pp.  471-476.  11  fi  J.  Description  of  engine  ^fh  autoniitt 
valve-port  scavenging  arrangement.  ""  automatic 


DRAWINGS 


FlUNG.  Indexing  and  Filing  Industrial  Drawings.  I..  H.  Park  Iron  Aee  vol  107 
and^L^Ta^iu'^'eli:'"'-  '«^-^'^^  1«-     System  used  by  promin^lrèligînie»;^ 

DREDGES 

Bucket.  Design  of  Bucket  Dredges.  Alexander  Kari.  Shipbuilding  A-  Shipping 
dimensions.'  "  ""•  '*'  ^'^''  "•  '^^''  "P'  ^■^*"-  "  ^^-     ^°^'-^^  for  compSÎISf 

DREDGING 

Tests.  Tests  of  Dredge  Pump  Operation  for  Hydraulic  FiU.Ivan  E.  Houk.Eng  News- 
Rec,  vol  86.  no.  24  June  16.  1921.  pp.  1034-1037.  3  figs  VelocitieTand  now 
consumption  decreased  as  friction  head  and  solids  increades.  Power 

DRILLING   \L\CHINTES 

Radi.il.  Carlton  Hea\-y-Duty  Ball  Bearing  Radial  Drill  Machine,  J  V  Hunter 
Am.  Jlach..  vol  o4.  no.  21.  May ^26  1921.  pp.  908-911.  6  figs.  Hea^T^tj 
geared  radial  drUling  machine  made  by  Carlton  .Machine  Tool  Co.,  Cincinnati'. 

DRYING  * 

Technology.  The  Symposium  on  Drying,  W.  K.  Lewis,  W.  H.  Carrier,  A.  E.  Staeev 
Jr.,  R  b.  Fleming,  Robert  G.  .Merj  and  Grahame  B.  Ridlev.  JI  Indus  & 
Eng.  Chemistry,  vol.  13  no.  5,  .May  1921.  pp.  427-460.  35 'figs  TUIw  of 
papers  were:  The  Rate  of  Dpang  of  Solid  Materials.  The  Theoo"  of  Atmos- 
pheric Evaporation  -  With  Special  Reference  to  Compartment  Dryeiï  The 
Compartment  Dr^er  The  Spraj-  Process  of  Drying.  Direct  H^tRotarJ 
Drjmg  Apparatus  and  Tunnel  Doers.  auvniy 
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EDUCATION,  ENGINEERING. 

Industrial  Trajninq.  Requirementa  of  the  Engimeering  Industries  and  the  Educa- 
tion of  Engineers,  Magnus  W.  Alexander.  Mech.,Eng.,  vol.  43.  no.  6,  June 
1921.  pp.  391-395  and  397,  Developments  in  oFganization  of  co-operative  engin- 
eering courses  in  connection  with  manufacturing  plants.  Plan  organized  at 
Mass.  Inst,  of  Technology  and  Lynn  Works  of  Gen.  Elec.  Co.  During  their 
assignements  at  works,  students  are  subject  to  usual  rules  and  regulations 
appoang  to  employees  of  Gen.  Elec.  Co. 

EDUCATION,  INDUSTRIAL. 

Steel  Industht.  Educational  Work  in  the  Wire  Industry,  Charles  R.  Sturdevant. 
Iron  Age,  vol.  107,  no.  22,  June  2,  1921,  pp.  1460-1462.  Courses  on  salesman- 
ship, Americanization  and  for  foremen,  being  given  by  Am.  Steel  &  Wire  Co., 
Cleveland.     Paper  read  before  Am.  Iron  &    teel  Inst. 

ELECTRIC  CIRCUITS,  A.  C. 

Intebconnection.  Graphical  Calculation  of  Interconnected  A.  C.  Circuits,  A.  S. 
McAllister.  Elec.  World,  vol.  77,  no.  24,  June  U,  1921.  pp.1359-1363,  13  figs. 
Application  of  standard  methods  to  circuits  of  poljTjhase  and  single-phase  ind- 
uction  motors 

ELECTRIC     DISTRIBUTION. 

Rural  Districts.  Distribution  Service  in  Rural  Districts,  Edward  N.  D'Oyly  and 
C.  S.  Kennedy.  Elec.  World,  vol.  77,  no.  22,  May  28,  1921,  pp.  1241-1243, 
3  fige.  Symposium.  Titles  of  papers  are:  Serving  Dense  Irrigation  Load 
in  California  and  Rural  Lines  Owned  by  Farmers. 

ELECTRIC  DRIVE. 

AiB  Compressors.  Motor  Drives  for  Air  Compressors,  Gordon  Foi.  Power,  vol. 
S3,  no.  20,  May  17,  1921,  pp.  778-779,  3  figs.  Types  of  air  compressors,  their 
limitations,  power  requirements  and  operating  charactfitistics.  Motors  to 
sue  for  digèrent  applications. 

Flour  Mills.  Electric  Drive  for  Flour  and  Grist  Mills,  W,  T.  Edgell,  Jr.  Gen. 
Elec.  Rev.,  vol.  24,  no.  6,  June  1921,  pp.  542-546.  3  figs.  Operating  data  ob- 
tained in  existing  installations. 

Machine  Shops.  Electric  Drive  for  Machine  Shops,  B.  S.  Pero.  Gen.  Elec.  Rev., 
vol.  24,  no.  6,  June  1921,  pp.  528-529,  2  figs.     Types  of  motors  used. 

Machine  Toou3.  Installation  of  Motor  Drives  on  Old  Tools,  J.  H.  Vincent.  Am. 
Mach.,  vol.  54.  no.  23,  June  9,  1921,  pp.100-101,  3  figs.  Expedients  resorted 
to  in  railroad  shop  to  provide  individual  motor  drive  for  old  planer  and  boring 
miU. 

Skip  Hoists.  Electric  Drive  for  Small  Automatic  Self-Dumping  Skip  Hoists,  R. 
H.  McLain  and  C.  B.  Connely.  Gen.  Elec.  Rev.,  vol.  24,  no.  6.  June  1921,  pp. 
630^535,  13  figs.     Notes  on  design  of  installations. 

Steel  Mills.  Load  Conditions  in  Steel  Mills,  J.  D.  Wright  and  L.  C.  Moseley. 
Gen.  Elec.  Rev.,  vol.  24,  no.  6,  June  1921,  pp.  487-490,  8  figs.     Typical  load 


ELECTRIC  RAILWAYS,  TRACK. 

Characteristics.     Measiirement  of  Track  Circuit  Characteristics,  R.  M.  Gilson, 

Ry,  Signal  Ençrr.,  vol.  14,  no.  6,  June  1921,  pp.  216-218,  2  figs.  Consideration 

of  ballast  condition  and  rail  resistance  in  calculations  of  a.c.  and  a.c.  track 
circuits. 

ELECTRIC  TRANSMISSION  LINES. 

Design.  The  Economic  Design  of  High  Tension  Transmission  Lines.  W.  P.  Dobson 
Elec.  News,  vol.  30,  no.  10,  May  15,  1921,  pp.  36-38,  2  figs.  Chart  for  deUr- 
mining  economic  section  of  conductor,  whether  of  copper  or  of  aluminum. 

Surge  Protection.  Surge  Protection  on  Transmission  Lines  and  Cables,  S.  Cunha 
and  G.  C.  Read.  Jl.  Eng.  Inst,  of  Canada,  vol.  4,  no.  6,  June  1921,  pp.  335- 
345,  18  figs.  Surge  protection  used  by  Montreal  Light  Heat  &  Power  Co. 
Company  operates  four  hydraulic  plants,  one  steam  station  for  emergency  use 
and  pilrchases  from  other  companies  considerable  power.  Net  work  comprises 
about  80  mi.  of  12,000-volt  underground  cable  and  76  mi.  of  12,000-volt  over- 
head tie  and  distribution  lines. 

ELECTRIC  WELDING  ARC. 

Automatic.  Automatic  Arc  Welding,  H.  L.  Unland.  Gen.  Elec.  Rev., vol.  24,  no. 
6,  June  1921,  pp.  583-586,  5  figs.  Apparatus  deve-oped  for  automatic  welding 
by   electric  arc. 

ELECTRIC  WELDING  RESISTANCE. 

Modern  machines.  Recent  Progress  in  the  Construction  of  Electric  Welding 
Machines  (Neuere  Fortschritte  im  Bau  elektrischer  Schweissmaschinen), 
Albert  Neuburger.  Werkstattstechnik,  vol.  15,  no.  9,  May  1,  1921,  pp.  250- 
255,  8  figs.  Details  of  various  improved  types  of  machines  for  spot,  butt  and 
seam  welding. 

Tebtb.  Resistance  Electric  Welding  (La  soudure  électrique  par  résistance^  J.  Pa- 
turel.  Vie  technique  &  industrielle,  vol.  2.  nos.  19  and  20,  April  and  May  1921, 
pp. 24-26,  5  figs.,  and  137-139,  11  figs.     Tests  on  aluminum  and  steel  articles. 

ELECTRICAL  MACHINERY. 

Testing.  The  Testing  of  Electrical  Machinery,  H.E.  Mellor.  Elcn.,vol.  86,  no. 
2244,  May  20,  1921,  pp.  612-615,  Equipment  and  procedun  for  conducting 
static  and  dynamic  tests. 

ENAMELS. 

Copper.  Some  Data  on  the  Composition  of  Arsenic  Enamels  for  Copper,  B.  T.  Sweely 
Jl.  Am.  Ceramic  Soc,  vol.  4,  no.  5,  May  1921,  pp.  350-356.  Methods  of 
application   by   wet  slushing. 

EVAPORATORS. 

Regenerative  Compressor.  G-R  Regenerative  Compressor.  Power,  vol.  53, 
no.20.  May  17,  1921,  p.  777,  1  fig.  Apparatus  designed  for  installations  on 
Reilly  evaporators.  Compressors  is  essentially  jet  flow  compressor  that  entrains 
and  compresses  by  means  of  live  steam  part  of  vapor  produced  by  evaporator, 
and  this  entrained  vapor  is  in  turn  led  to  evaporator  coils  together  witn  boiler 
steam. 


Woodworking  Industry.  Motor  Drive  in  the  Woodworking  Industry,  F.  H.  Penney 
and  E.  L.  Bamforth.  Gen.  Elec.  Rev.,  vol.  24,  no.  6,  June  1921,  pp.  554-557, 
5  figs.    Types  of  electrically-driven  machines  used  in  wood-working  industry. 

ELECTRIC  FURNACES. 

Crucible  vs.  Electric  vs  Crucible  Furnaces,  H.  W.  Gillet  and  T.  H.  A.  Eastick. 
Metal  Industry  (N.  Y.),  vol.  19,  no.  6,  June  1921.  pp.  240-242.  Opinions  of 
Bureau  of  Mines  experts  on  opposite  sides  of  question. 

ELECTRIC  PLANTS. 

Interconnection.  Interconnection  Problems  and  Economies.  E.  P.  Peck  and  Harry 
J.  Burton.  Elec.  World,  vol.  77,  no.  22,  May  28.  1921.  pp.  1238-1240,  Sympo- 
sitmi.  Titles  of  papers  are:  Charts  for  Quick  Solution  of  Line-Drop  Problems: 
Conditions  that  Must  Be  Watched  When  Inter-connecting  Small  Plants: 
and  Economic  Benefits  Derived  from  Energy  Interchange. 

Protective  Equipment.  Protection  of  Power-Station  Equipment,  Edgar  P.  Slack. 
Power,  vol.  53,  no.  23,  June  7.  1921,  jjp.  920-923,  3  figs.  National  Electrical 
Code  as  applied  to  power-station  equipment. 

ELECTRIC  GENER.\TORS,  A.  C. 

Temperature  Limits.  Temperature  Limits  of  Large  Alternators,  G.  A.  Juhlin. 
Jl.  Instn.  Elec.  Engrs.,  vol.  59,  no.  299,  Mar.  1921,  pp.  281-293  and  (discussion) 
pp.  293-318,  14  figs.  Existing  practice  of  specifj-ing  temperature-rise  of  elect- 
rical machinery  by  thermometers.  Relations  between  surface  tempertures 
and  internal  or  hot-spot  temperatures,  together  with  influence  of  load  on  temp- 
eratures of  different  parts  of  machine.  Results  of  bending  tests  on  bar  before 
and  after  heating. 

ELECTRIC  RAILWAYS. 


FABRICS. 

A.S.T.M.  Committee  Report.  Report  of  Committee  D-13  on  Textile  Materials. 
Am.  Soc.  for  Testing  Matls.,  paper  of  annual  meeting.  June  21-24,  1921,  8  pp. 
Proposed  tentative  definitions  of  terms  relating  to  mechanical  fabric  and  pro- 
posed tentative  specifications  for  imperfections  and  tolerances  for  square-woven 
tire  builder  fabric. 

FACTORY  MANAGEMENT. 
See  Industrial  Mana^emxnt 

FANS,  CENTRIFUGAL. 

Design.  Some  Developments  in  Centrifugal  Fan  Design,  F.  W.  Bailey  and  A.  A. 
Criqui.  Jl.  Am.  Soc.  Heat  &  Vent.  Engrs.,  vol.  27.  no.  4,  May  1921,  pp.  375- 
380,  7  figs.  Comparison)'  atic  efficiencies  of  forward  and  double-curved- 
blade  ti'pes  of  fans. 

FATIGUE. 

Inbdustrial.  Fatigue  and  Efficiency  in  Iron  and  Steel  Works — VII,  H.  M. 
Vernon  and  E.  A.  Rusher.  Eng.  &  Indus,  Management,  vol.  5,  no.  18,  May  5, 
1921,  pp.  519-522.  Health  of  steel  workers.  Abstract  from  Report  No.  5 
of  British  Indus.   Fatigue  Rœearch  Board. 

FIREBRICK. 

Spaluno.  Report  of  Committee  C-8  on  Refractories.  Am.  Soc.  for  Testing  Mstls., 
paper  of  annual  meeting.  June  21-24,  1921,  4  pp.  Proposed  tentative  method 
of  test  resistance  of  fireclay  brick  to  spalling  action. 


Indianapolis-Louisville  Interurban.  Developing  and  Electric  Railroad.  Elec. 
Hy.  Jl,  vol.  57.  no.  23,  June  4,  1921,  pp.  1026-1031,  10  figs.  Deals  with  improv- 
ement of  Indianapolis-Louisvile  interurban.  Features  of  new  steel  motor 
cars  and  rebuilt  trailers  for  use  in  high-speed  limited  serWce. 


FLOW  OF  OIL. 

Pipes.      The  Flow  of  Petroleum  Oils  Through  Pipes,  W,  A.  Thomas.     Oil  News,  vol. 
9,  no.    10,  May  20,  1921,  pp.33-34.     Tables  of  coefficients  in  formulas. 
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FLUE-aA8  ANALYSIS 

Exc-u>-Ain  DcTBliuiNATloN.  Dnlrrmlnntioii  of  Ki<-om  Air  (rom  Hu«i  fin»  Aiialyiiii. 
It.  Hniwn.  ( 'oinl>iuitliin,  vol.  4,  nii  tl,  Juiio.lllXl,  |i|>.  'Ji-JH,  2  tltn.  Cniitt 
and  dvivKtion  uf  furnmln  UMd  in  ooiulruoCIng  it. 


8,  T.  M.  CoyuiTTKB  Usroirr.  

nra,  Wftmn  L,  Krnley  ftivl  ChArlotta  (}.  Katon,  Cb«m.  et  MvtAJliiriicaJ  Knc' 
vul.  24.  no.  24,  Juno  I&,  IU2I.  pp.  lOM-IOSA.  4  flic  SpMifloXion*  •dopUct 
by  Am.  Hoc.  lor  Testini  Matla. 


K^ifintliotu  for  th»  Color  of  Orpwim  P1a«(^ 
Ulurgic 


H 


OA8  MANUFACTURE. 

Clbaniho.  Sonic  Conditlona  Affooting  th«  Ilapfulnrm  of  Iron  Olid»  (or  City  Giu 
Purificntion,  Wm.  A.  Iliinliloy.  I'nivnmity  ol  111.  Bui.,  vol.  18,  no.  28.  Feb. 
21,  1921,  02  pp.  a  fÎKS.  It  in  roncludftl  from  rxpc^rimeiitif  that  UBcfulnM^  of  iron 
oxide  for  giia  purifioiition  dept'iula  upon  iUi  physical,  and  porhapa  upon  iU  molc' 
oulor,  atruoturc.  rather  than  upon  ita  iron  contont. 


GASOLINE. 

SpECincATiONa.     Report  on  Low  Teal  Gaaoline  Specifications.     U.S.  War  Dept., 
Air  Service  Infornintion  Circular,  vol.  2.  no.  165,  May  1,  1921,  4  pp. 


HEAT  TRANSMISSION 

RxscARcn.  Heal  Tranamiiiaion  Inveaticationa,  A.  J.  Wood  and  E.  F.  Grundhofrr. 
Jl.  Am.  Soc.  Heat.  A  Vent.  Knira.  vol.  2<1.  no.  4,  .May  1921.  op  4J3-4(i2.  1  fi«. 
Reaulta  of  atudy  and  >'ipi'rimcrilation  on  heat  tranamiaaion  tnrouch  corkboard 
and  air  spaces.  Work  undertaken  at  Engineering  Experiment  Station,  Penn- 
sylvania   State    College. 


HEATING  ELECTRIC 

Factoriss.  Air  Heating  by  Electricity  in  Swiss  Factory  fll6;hauffeur  d'air  électri- 
que, à  accumulation).  Génie  Civil,  vol.  78,  no.  18,  April  30,  1921,  pp.  376- 
377,  2  6cs.     Heater  has  capacity  of  3300  lew. 


GEARS. 


HEATING  H0T-W.1TER 


Blank  MANrrACTUBB.  An  improved  Method  of  Making  Stool  Gear  and  Wheel 
Blanks,  George  .\twoll  Riclmrdson.  Am.  Mach.,  vol.  54,  no.  23.  June  9,  I92I, 
pp.  081-9S4,  13  figs.  Manufacture  of  high  grade  steel  gear  blanks  in  hydraulic 
ram  for  production  work. 

DuiON.  Odontogmph  for  Layout  out  20-Degree  Gear  Teeth,  J.  L.  Williamson. 
Macliy.  (N.Y.),  vol.27,  no.  10,  June  1921,  pp.  929,  1  fig.  Table  giving 
calculated  valuation  of  constant. 

Involutb.  Slip  of  Involute  Gear  Teeth.  A.  B.  Cox.  Am.  Mach.,  vol.54,  nos.  21 
and  22,  May  26  and  June  2,  1921,  pp.  913-917,  4  figs.,  and  951-955,  9  figs.  Gear 
efficiency  increased  and  war  decreased  by  using  large  numbers  of  teeth.  Short- 
er addendum  reduced  slip.  Friction  losses  increase  with  increases  in  angle 
of  obliquity.  Graphs.  Diagrams  for  internal-gear  formulas.  (To  be  cont- 
inued. 

The  Evolution  of  the  Involute  Gear  Tooth — V,  A.  Fisher.     Mach.  (Lond.) 
vol.  18,  no.  453,  June  2,  1921,  pp.  273-276,  8  figs.     Study  of  contact  conditions 

Laminatbd.  The  Manufacture  of  Laminated  Gears.  Eng.  Production,  vol.  2,  no. 
34,  May  26.  1921,  pp.  653-635,  7  figs.  Practice  at  works  of  Laminated  Gears, 
Ltd.,  Sheffield,  England. 


Pipi.no.  Circulation  Problems  in  Hot-Water  Heating,  A.  W.  Luck.  JL  Am  Soc 
Heat.  &  Vent.  Engrs.,  vol.  26,  no.  4,  .May  1921,  pp.  409-416,  7  figs.  Typical 
piping    methods. 


HOUSES 


Stdcco.  Back-Plastered  Stucco  House  Construction  Concrete,  vol.  18.  no.  6,  June 
1921,  pp.  274-273.  12  figs.  RecommendatioQs  prepared  by  Committee  of 
Am.    Concrete   Inst. 


HOUSE,  CONCRETE 

Economic  Construction.  "Double  C"  Elements  for  Economic  Construction  of 
Buildings  (agglomérés  en  éléments  dits  "double  C"  pour  la  construction  écono- 
mique des  bâtiments).  Génie  Civil,  vol.  78,  no.  18.  April  30.  1921,  p.  379,  3 
figs.  Concrete  slabs  with  projecting  members.  In  erecting  wall  projecting 
members  are  placed  end  to  end  and  fastened  together  by  suitable  reinforcing 
bar. 


Machintno  Operations.  Machining  a  Large  Gear  Blank  on  the  Automatic.  J.  H. 
Moore.  Can.  Machy.,  vol.  25,  no.  21.  May  26,  1921.  pp.  71-74.  12  figs,  .at- 
tachments used.    Tool  layouts  for  gear  blanks,  hubs  and  spark-plug  shells. 


England.  The  Development  of  Concrete  for  Housing  in  England.  Concrete,  vol. 
18,  no.  6,  June  1921,  pp.-279-281.  6  figs.  Systems  of  constructing  ca\-ity  walls. 
From   Concrete    &   Constructional    Eng. 


Spiral.     Chart  for  Selecting  Spiral  Gears.     Machy.  (Lond.),  vol.  18,  no.  449,  May 
5,  1921,  pp.  141-143,  1  fig.     Chart  prepared  from  standard  formulas. 


Unit  Dwxlunos.  The  One-Piece  House,  Harry  A.  Mount.  Sci.  Am.  vol.  124, 
no.  22,  May  28,  1921,  pp.  424-425.  4  figs.  Simon  Lake's  scheme  for  producing 
ready-to-live-in  concrete  unit  dwellings  and  transporting  them  to  site. 


GAGES 

ScBBW.    The  Manufacture  of  Hardened  Screw  Gauges.     Eng.  Production,  vol.  2, 
no.  34,  May  26,  1921,  pp.  644^645,  3  figs.     Machines  and  processes  employed. 


GRINDING  MACHINES. 


HOUSING 

Mines.     Rosita,  Mexico,  a  Carefully  Planned  City;  Pleasing,  Comfortable  and  Hy- 
gienic— I.  Hjalmar  E.  Skougor.     Coal  Age.  vol.  19,  noa.  22  and  23,  June  2 
and  9,  1921.  pp.  983-987,  8  fig3..and  1037-1040,  9  figs.     ViUage  for  employees 
at  coal  mines  and  by-product  plant  of  Am.  Smelting  &  Refining  Co.     Each 
family  to  have  lot  50  ft.  square  and  share  in  a  large  community  farm. 


Ctlinder.  Cylinder  Grinding  Machine.  Engineering,  vol.  Ill,  no.  2892.  June  3, 
1921,  pp.  676-678,  20  figs.  Machines  manufactured  by  Heald  Alachine  Co., 
Worcester,  Mass. 


GUN  METAL. 


Pboperties.  Re^^ew5  Properties  of  Gunmetal.  Joseph  Horton.  Foundrj'.  vol.  49, 
no.ll,  June  1,  1921,  pp.  436-439.  Compositions  and  physical  properties  called 
for  in  different  specifications  are  compared  and  views  of  number  of  investiga- 
tors on  effects  of  various  metals  and  heat  treatments  are  cited. 


HYDRAULIC  TURBINES 

Design.  Calculation  of  the  Moment  of  Inertia  of  the  Flywheel  of  an  Hydraulic 
Turbine  (Calcul  du  moment  d'inertie  à  donner  aux  volants  des  turbines  hy- 
drauliques). P.  Cayère.  Houille  Blanche.vol.  20,  no.  51-52,  Mar-April  1921, 
pp.  57-63,  10  figs.     Formulas  and  Graphs. 

Rbotjlation.  Regulation  of  Hydraulic  Turbines  (Les  turbines  hydrauliques  et  leur 
régulation).  Revue  générale  de  l'Electricité,  vol.  9,  no.  18.  April  30,  1921, 
pp.  616-623,  7  figs.  Suri-ey  of  developments.  (.Abstract.)  Paper  read  before 
Société  des   Ingénieurs  citais  de   France. 


GYPSUM 


A.  S.  T.  M.  Committee  Report.  Report  of  Committee  C-11  on  Gypsum.  Am. 
Soc.  for  Testing  Mat!s.,_  advance  paper  of  annual  meeting,  June  21-24,  1921, 
11  pp.  Proposed  tentative  specifications  for  gjiïsum,  calcined  gypsum  and 
gj-psum   plasters. 


HYDROELECTRIC  PLANTS 

Canada.  Hydro-Electric  Plant  at  Weedon,  P.Q.,  for  City  of  Sherbrooke.  Elec 
News,  vol.  30,  no.  10.  May  15,  1921,  pp.  30-31,  3  figs.  Plant  will  develop  4000 
hp.  and  deliver  energy  at  50,000  volts  along  transmission  line  28  mi.  long. 
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Design.  Hydro-EIertrie  Practice — Features  of  Design,  C.  Voetsch.  Power  vol.  53. 
no.  21,  May  24.  1921.  pp.  812-82.3,  12  figs.  Overall  efficiency  of  hydroelectric 
power  system.  Effects  of  main  unit  sizes  upon  station  efîieiency.  Importance 
of  speeiific  speed  in  turbine  design.  Curves  given  for  checking  turbine  design 
or  laying  out  preliminary  designs. 

Efficiency.  How  to  increase  the  Efîieiency  of  Existing  Water-Power  Plants.  Charles 
M.  Allen.  .TI,  Worcester  Polytechnic  Inst.,  vol.  24,  no.  .3,  .\pril  1921,  pp.  192- 
200,  1  fig.  Graph  showing  best  speed  for  maximum  horsepower  at  any  gate 
for  heads  from  25  ft.  to  33  ft. 

Hydrattcone  Reg.viner.  The  Hydraucone  Regainer.  Its  Development  and  Ap- 
plications in  Hvdroelectric  Plants.  W.  M.  White.  Mech.  Eng.,  vol.  43.  no. 
6,  June  1921.  pp.  375-380  and  419.  17  figs.  Di-vice  for  recovering  energy  dis- 
charged from  runner  for  useful  effect  on  water  wheel  with  in  limited  space  avail- 
able in  powerhouse  foundations.  Method  consists  in  causing  stream  flow  to 
impinge  upon  flat,  conical  or  concave  shape,  thus  changing  its  direction,  and 
then  by  means  of  a  gradual  diverging  envelope  placed  around  this  shape  to 
cliange  the  velocity  head  of  a  fluid  entering  at  high  velocity  into  pressure  and 
low  velocity  at  exit.   Results  of  tests  are  included. 


INSULATORS,  ELECTRIC 


S.  T.  M.  Committee  Report.  Report  of  Committee  D-9  on  Electrical  Insulat- 
ing Materials.  Am,  Soc.  for  Testing  Matls..  advance  paper  of  annual  meeting 
June  21-24,1921.  30  pp.  S  figs.  Proposed  tentative  methods  of  testing  ins- 
ulating varnishes,  electrical  porcelain,  transformer  and  switch  oils  and  on 
molded    insulating    materials. 


INTERNAL-COMBUSTION  ENGINES 


Cylinder  Actions.  Cylinder  Actions  in  Gas  and  Gasoline  Engines,  Dugald  Clerk. 
Jl.  Soc.  Automotive  Engrs.vol.  8,  no.  6,  June  1921,  pp.  523-539,  24  figs.  Account 
of  experiments  which  have  been  made  to  develop  theory  and  establish  prop- 
erty of  flame  working  fluid  in  internal  combustion  engines.  Description  of 
Clerk    plane-pressure   starter. 

Detonation.  Detonation  in  Internal-Combustion  Engines,  H.  T.  Tizard.  Eng. 
&  Indus.  Management,  vol.  5.  no.  18.  May  5.  1921,  pp.  515-518.  Conditions 
under  which  different  types  of  fuel  ignite.     (To  be  continued). 


I 


IGNITION 


Theory.  Underlying  principles  of  Electrical  Ignition,  Benjamin  F.  Bailey.  Jl.  Soc. 
Automotive  Engrs..  vol.  8.  no.  6,  June  1921,  pp.  570-576  and  607,  8  figs.  Form- 
ulas and  graphs  expressing  variations  in  energy  supplied  by  magneto,  produced 
by    changes   in   engine   speed. 


IMHOFF  TANKS 


Fuels.  The  Influence  of  Various  Fuels  on  the  Performance  of  Internal  Combustion 
Engines — V,  H.  R.  Ricardo.  Automobile  Engr.,  vol.  11,  no.  151,  June  1921, 
pp.  201-205,  9  figs.  Tests  on  variable  compression  engines.  It  was  found 
that  when  both  change  in  specific  heat  and  dissociation  are  taken  into  account 
maximum  temperature  obtained  with  economical  mixture  strengths  is  substant- 
ially the  same  of  all  available  hydrocarbon  fuels,  though  it  is  perceptibly  lower 
in  case  of  alcohol;  also  that  gain  in  efficiency  with  increase  in  compression  ratio 
is  very  considerably  greater  than  is  required  by  air  cycle  formula. 

Temperature-Entropy  Di.vgrams.  Temperature-Entropy  Diagrams  for  Gas  and 
Oil  Engine  Cycles.  Guy  B.  Petter.  Engineering,  vol.  Ill,  no.  2892.  June  3. 
1921.  pp.  669-070,  9  figs.  Examples  of  method  of  constructing  diagram 
notes  on  its  interpretation. 


Chicago  Plant.  Sewage  Treatment  Plant  for  Calumet  Region  of  Chicago  Sanitary 
District,  Langdon  Pearse.  Eng.  News-Rec,  vol.  86.  no.  23.  June  9.  1921,  pp. 
986-988,  5  figs.  Imhoff  tanks  are  convertible  into  activated  sludge  tanl^. 
Experimental  sludge  units  and  sprinkling  filter  are  provided. 


See  also  Aeroplane   Ençineji:   Automobile  Engines;   Diesel   Engines;     Gas 
Engines;   Oil  Engines;   Semi-Diesel   Engines. 


Tests.  Sewage  Disposal  at  Worcester,  Mass.  Public  Works,  vol.  50,  no.  21,  May 
21,  1921,  pp.  421-423.  Tests  on  septic  and  Imhoff  tanks,  contact  filters,  trick- 
ling  filters   and    activated   sludge. 


INDUSTRIAL  MANAGEMENT 

Control  of  Functipns.  The  Control  of  Function  in  Industry.  Eng.  &  Indus. 
Management,  vol.  5,  no.  21,  May  26,  1921.  pp.  597-599.  Essential  features 
to  be  considered  when  planning  a  scheme  for.  controlling  functions,  or  duties, 
of  a  worker  in  large  organization. 


IRON 


Basic  Open-Hearth.  Commercially  Pure  Iron  in  the  Basic  Open-Hearth,  W.  J. 
Beck.  Chem.  &  Metallurgical  Eng.,  vol.  24.  no.  22,  June  1,  1921,  pp.  965- 
968,  3  figs.  Notes  on  development  of  metallurgical  process  for  producing  subs- 
tantially pure  ferrite  on  tonnage  basis,  without  containing  excessive  amount 
of  gas.  Many  modifications  in  rolling  mills  and  galvanizing  department  were 
necessary  to  make  finished  sheets.  Paper  read  before     Am.  Iron  &  Steel  Inst. 


Measurement  of  L.vbor  Losses.  Production  Hours — .A  New  Measure  of  Manage- 
ment, William  Leavitt  Stoddard.  Factory,  vol.  26.  no.  II,  June  1.  1921,  pp. 
1287-1291,  1   Ifig.     Plan  for  accurate  measurement  of  labor  losses. 


JIGS 


Productions  System.  Modern  Production  Methods — XVII,  W.  R.  Basset.  Am. 
Mach.  vol.  54.  no.  24,  June  16.  1921.  pp.  1032-1036,  4  figs.  Illustrates  method 
of    handling   abnormal    expense. 

Planning  and  Controlling  Production  i  n  a  French  Shop,  E.  Julien.  Am. 
Mach.  vol.  54,  no.  21,  May  26,  1921.  pp.  889-893,  13  figs.  Engineering  depart- 
ment responsible  for  bills  of  rnaterial.  Cylindrical  control  board  saves  room. 
Calculagraph  used  in  work  distributing  department. 


Design.  Tool  Engineering,  Albert  A.  Dowd  and  Frank  W.  Curtis.  Am.  Mach., 
vol.  54.  nos.  21-24.  May  26.  1921,  June  2.  9  and  16.  1921,  pp.  90.V908,  10  figs.. 
939-942.  7  figs..  997-999,  7  figs,  and  1037-1040.  9  figs.  May  26:  Design  of 
drill  jigs,  leaf  jigs,  clamps,  etc.  June  2:  Typical  design  of  jigs  and  compo- 
nents; standardization  of  jig  posts  and  thumb  screws.  June  9;  Bushings. 
June  16.  Drill,  templets  and  plates  jigs. 


RorTiNG  Materials.  Works  Administration,  Cecil  F.  Hammond.  Eng.  Product- 
ion, vol.  2.  no.  34.  May  26,  1921,  pp.  647-652,  11  figs.  Progress  system  and  its 
relation  to  works  costing. 

See  also    Time  Study. 


LABORATORIES 


INSPECTION 


System.  The  Delco  Inspection  System. Louis  Ruthenburg  and  R.  A.  Crist.  Macliy. 
(N.Y.),  vol.  27.  no.  10,  June  1921.  pp.  921-926.  4  figs.  Methods  used  by 
Dayton  Eng.  Laboratories  Co..  for  inspection  of  raw  materials,  purchased  parts, 
tools,  equipment  and  gages,  and  manufactured  product. 


Industrial.  A  Modern  Works  Laboratory.  Eng.  Production,  vol.  2.  no.  33,  May 
19.  1921,  pp.  620-622.  10  figs.  Details  of  new  Laboratory  buildings  and  equip- 
ment erected  and  installed  by  the  Rudge-W'hitworth.  Ltd.,  adjacent  to  firm's 
ball-bearing  works  at  Sparkhill.  Birmingham.  Describes  new;  measuring 
instruments,  including  the  millimike,  measuring  sizes  within  capacity  of  micro- 
meter to  within  0.00001  in.;  the  pyromike,  an  optica!  pyrometer  for  measuring 
all  temperatures  from  red  heat  upwards;  and  oxyscope,  for  measuring  effects 
of  oxidizing  and  reducing  furnace  gases  upon  various  metals. 


INSULATING  MATERIALS 


LATHES 


Testing.     Testing  Insulating  Materials — II.  John  S.  Dean.     Elec.  Rv.  Jl.,  vol.  57, 
no.  21,  May  21,  1921,  pp.  931-934,  8  figs.     Outline  of  procedure". 


Automatic.  The  Herbert  Auto-Lathe.  Engr..  vol.  131.  no.  3413,  May  27.  1921.  pp. 
574-575.  4  figs.  Automatic  lathe  manufactured  by  Alfred  Herbert,  Coventry, 
England. 
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l'iinlalON  IlKNi'li    l.triir-H       I'ihiIk     niiil     McIIiikU     (nr     Mniiiifapliirln(     PriwUinn 
Mxiirh  l.iilli.'.      1. 1..  Mni'liy    (I.4MmI  I,  vi.l     |H.  ii„    I.M.   Mity   Ml.   1021.  |>|i    2(H- 

2117.  tl  tiii>       Miii'liiiiiiiii  unci  iii«|n>i'tl<ili   iiirtliiHln  un^l  i nim(n>-luri'  ul  T. 

I..   .M.  liiMic'li  Intlir. 


.MAKINK    IU)II.r.l(H 

CoMiiTiturTioN.  Marini'  Iluiirr  C'<in»lruriMin.  Mirhy.  (I>in<l  ),  vol  1ft.  no.  4M.  iuni- 
2,  11)21,  pp.  2IIA-27I,  la  n«».  .M<ilhu<l»  aiul  iiiiuhiiiu  i-iiipl<iy~l  in  tiwjiWn  i>r»'- 
llce. 


I  HIM  ii: 


Mtliqt'KTTIMfl    ri.W-TN.        .MimIiTII     l.i|inth>      Mrit|lli<l(ilia       rillll(N      (i')iltllli'      tM>UK«-itlirhl1 

Itntiliikolf'ii-llrikrtti'rxrtiunnKMiitiliiitfi)).  li  .^rhriplni  l'*iMi<<rutiiiHtiM>l)iilk.  vdI. 
\>,  DIM*.  IL*'»- rjlt.  Il>  IlKH  llri<|Ni>t  ftii-torli-H  ruiiNtnu'lril  liy  t)in  Zrlti  Inin  Kuuii- 
dry  iitul  MiM'liino  Cttiiotr.  Corp.  (nTiimiiy. 


I.I  Mr: 


Dkkiiin  Stiiiiilnnl  ('«inililiimn  for  llii-  I><tii(n  «ml  CVinulrurlion  o(  .M«ri>u-  HoilTi. 
.SK-aiimhip.  vol  .12.  no  ■,tM,  Jiinr  IU2I.  pp  21KV-21I1I  fVmdilion»  u  t/i  ilraiirn 
worknmiuhii).  Iiyilrniilin  i™i.  i-l/-.,  l{«(uIiitioiui  o(  Hritiali  H.Miril  ol  Triwl»- 
(ConrluiltMl.) 

Oll^BuKNlNii.  Uil-Fiic-I  nnil  .\lixi-.l-Fii<-l  Hnrnini  in  .M»rin<-  Hoilnr»  HhiplmiUliiK 
*  .Shipninn  U.T  ,  vol  17.  nf)  2.).  Jun.- «  .11121.  pp  7()7-7tlH  .Mi-thodn  ol  burning 
oil  tinl.     I'ruilKi.  in   Mriliiili   navy       (To  I»  rontinuixl  ) 


\.  S.  T.  M.  CnMMiTTKK  UKroHT.  Itr|Kirt  of  Coniniiltoi*  C-7  on  Umo.  Am.  Hoc, 
for  TrnliuK  Matin  .  piipor  of  iiniunil  inootitiK.  Juno  21-2-1.  1021.  ^12  pp.  1  fis. 
S|MTifiriitioiiH  for  finiNhinK  hyilnitf'd  linic  Conn)nrativo  t<'«tM  on  offert  of 
liyilnilrd  linir  un  conrn-tt'  inrxtun-H.  .SpcoifiriitioiiM  for  ouick  linii'  for 
Ktrurtunil   purpostt).     C'lu-niicul  liniityHiH  of  linirutonc,  lime  and  liydrated  lime. 


MARIKE  STEAM   TURBINES 

.\>WEunLlNa  MKTllooa.  Turbine  Work  at  the  Pugel  Sound  N'avy  Yard.  Am.Maeh  , 
vol.  .14.  no.  24.  June  1«.  1021.  pp.  I014-I04.'i.  7  fig».  .Melhwl»  of  Imring,  blading 
and  oaacmblinK  (thip  turbinea. 


LOCOMOTIVES 


l*KKSi*fKK  ON  Uaii^.  Note  on  the  Oeternwlmtion  of  the  Stresses  «t  the  Point  of 
Ciintiiet  Hetween  the  Tire  of  a  I.oeomotive  Wheel  and  the  Head  of  the  Hail, 
H.  Hesprets.  Hul.  Int  liy  Assn..  vol.  3.  no.  5.  .May  1921.  pp.  .■>07-.'>ll,  2  figs. 
Formulas  for  ealeilhitinK  stresses. 


Testixo.  Report  of  Commiltee  E-1  on  Metho<l!i  of  Tmlin».  Am  Soe.  for  Teatin» 
Matls  ,  paper  of  annual  mi-.-tinK.  June  21-24.  1021.  H  pp.  Development*  of 
standard   niethuds  of  testing  metal.i.  espoeially  iron  and  steel. 


MOLYBDENUM 


MHKICATING    OILS 


Propebties.     Molylxlenum.  .\rthur  H.  Hunter.     .\m.  Iron   A  Steel   Inst.,  advanee 
paper.  May  27.  1921.  20  pp..    Occurrences,  manufacture,  propcrtiea  and  lises. 


.\lK  Co«PRt:saoR8.  LubrieatiuK-Oilsfor  nie.sel-En«ine  .-Vir-Compressors.  Motorship, 
vol.  (>.  no.  t>.  June  1921.  p.  474.  .Specifications  regarding  oils  suitable  for  use 
for  lubricating  air  compressors  ailopled  by  Diesel  Engine  Users  Asen. 


MOLYBDENUM  .STEEL 


LIBRICATIOX 


Properties.  Manufacture  and  Properties  of  Molybdenum  Steels.  Arthur  H.  Hunter 
Iron  .\ge.  vol.  107.  no.  22,  June  2.  1921.  pp.  1469  &  1.511-1.512.  Their  adapt- 
ability to  fabrics  iron  and  their  cost.  Comparison  with  other  alloy  steals. 
Paper  read  before  .\m.  Iron  &  Steel.  Inst. 


M-VRI.NE  TfRBlNKS.  The  Lubrication  Problem  on  Shipboard.  P.  .M.  Robinson.  Mar. 
Eng..  vol.  2tî.  no.  6.  June  1921.  pn.  45S-4t>2.  t>  figs.  Oiling  system  recommended 
by  Westinghouse  Elec.  &  Mfg.  Co.  for  geared-turbine  etiuipment. 


M 


Uses. 


MACHINE   SHOPS 


Molybdenum  Steel  and  Its  .\pplication.  H.  M.  Schmid.  Trans,.  Am.  .Soe. 
for  Steel  Treating,  vol.  1.  no.  9,  June  1921.  pp.  .500-.')05.  .Also  in  Chem.  it 
Metallurgical  Eng..  vol.  2».  no  21.  May  2.5.  1921.  pp.  927-923.  Beneficial 
effect  of  little  molybdenum  on  physical  properties  of  complex  alloys,  especially 
allowing  safe  use  or  high  working  temperatures  and  wide  range  of  quenching 
and  annealing  heats.  L'ses  in  automotive  forgings  and  pressed  heats,  I  ses 
in  automotive  forgings  and  pressed  metal  parts.. 

Molybdenum  Structural  Steels  and  Their  .\pplication.  .Martin  H.  Schmid. 
Iron  .\gc.  vol  107,  no  22.  June  2.  1921.  pp.  1444-1445.  Open-hearth  practice. 
Blooming  and  finish  rolling  characteristics.  .  Features  in  thermal  manipula- 
tions.    Paper  read  before  .\m.  Soe.  for  Steel  Treating. 


AuTO-MOBlLE  -  Special  Machines  and  Fixtures  in  the  Franklin  Plant.  Machv.  (Lond.) 
vol.18,  no.  451.  May  19.  1921.  pp.  193-199.  19  figs.  Mechanical  equipment 
designed  either  to  increase  production,  perform  special  operations  or  maintain 
established  standards  of  accuracy,  in  different  departments  of  plant  in  Syracuse. 

Design*.  .-^  Monitor-Tvpe  Shop  for  Building  Lathes.  Fred  H.  Colvin.  Am.  Mach-, 
vol.  54,  no.  24,  June  Itj,  192L  pp.  1030-1031,  6  figs.  Monitor  type  of  building 
with  slanting  sides  and  all  roof  drainage  towards  center  of  building. 


MACHINE    TOOLS 


MOTOR-TRUCK  TRAFFIC 

Developments.  Recent  Developments  in  Motor  Truck  Traffic  (La  Situation 
actuelle  de  la  traction  mécanique  sur  route).  G.  Malgorn.  Vie  technique  <t 
industrielle,  vol.  2,  no.  19,  April  1921,  pp.  13-18,  13  figs.  Tractors  and  trailers. 
(Concluded). 

Developments.  Recent  Developments  in  Motor  Truck  Traffic  (La  situation  actuelle 
de  la  traction  méchanique  sur  route).  G,  Malgorn.  %  ie  technique  & 
industrielle,  vol.  2,  no.  18.  Mar.  1921.  pp.  502-506.  11  figs.  Types  ol  motor 
trucks  used    for   highway   traffic.     (Continuation   of   Serial.) 


Oil-Grooving  Machine.  The  Haigh  Oil-Grooving  Machine.  Machv.  (Lond.), 
vol.  18,  no.  452,  May  26,  1921.  pp.  234-235.  3  figs.  Machine  recently  developed 
for  rapidly  cutting  external  or  internal  oil  grooves  in  shafts  and  bearings. 


MALLEABLE   CASTINGS 


MoTORCTCLES.  From  the  Foundry  to  the  Speedway,  Herbert  R.Simonds.  Foundry, 
vol.  49,  no.  12.  June  15,  1921,  pp.  459-462,  11  figs.  Malleable  parts  used  in  mo- 
torcycles are  brazed  to  steel  tubing.  Practice  of  Hendee  Mfg.  Co.  Springfield 
^lass. 


N 


XICXEL 

Properties.  Nickel.  V.  S.  Dept.  of  Commerce.  Circular  of  Bur.  of  Standards, 
no.  100.  Mar.  21,  1921,  106  pp.  26  figs.  Properties,  statistics  of  production, 
and   metallurgj'. 


MALLEABLE   IRON 


NICKEL   PLATING 


Melting  Furnaces.  American  Malleable  Cast  Iron — XII.  H.'A.  Schwartz.  Iron 
Trade  Rev.,  vol.  68.  no.  24..  June  16.  1921,  pp.  1662-1668,  5  figs.  Types  of  air 
furnaces  for  melting  malléables  iron. 


SoLCTTONS.  The  use  of  Fluorides  in  Solutions  for  Nickel  Deposition.  William  Blum. 
Brass  World,  vol.  17,  no.  5,  May,  1921,  pp.  121-127,  3  figs.  Notes  on  exper- 
iments upon  the  operation  of  solutions  carried  out  at  Bur.  of  Standards. 
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NON-FERROUS    METALS 


PIPE.   CONCRETE 


A.  S.  T.  M.  Committee  Report.  Report  of  Committee  B-2  on  Non-Ferroua  Metals 
and  AUoj'S.  Am.  Soc.  for  Testing  Matls.,  paper  of  annual  meeting,  June  21-24, 
1921,  14  pp.  Proposed  tentative  specif icatiooâ,  methods  for  chemical  analysis 
nomenclature  and  methods  of  testing. 


Testixo.  Device  for  Testing  Sections  of  Concrete  Pipe  Eng.  NewB.  Rec,  vol.86, 
no.  21,  May  26,  1921,  pp.  887,  1  fig.  Device  developed  by  California  Aaan. 
of  Cement  Pipe  Manufacturers  for  making  hydrostatic  tests  on  single  Bectiona 
of  concrete  pipe  without  use  of  false  ends  and  tie-rods. 


o 


OIL  FIELDS 

Canada.  Prospects  of  Oil  at  Peace  River,  Edmund  M.  Spieker.  Min.  &  Eng.  Rec, 
vol.  26,  nos.  9  &  10,  May  1921,  pp.  116-122.  Geological  description  of  foothills 
of  Rockj'   Mountains  in  British  Columbia. 

The  possibilities  of  the  Oil  Resources  of  Canada,  D.  B.  Dowling.  Trans. 
Royal  Can.  Inst.,  vol.  13,  part.  1,  no.  29,  Feb.  1921.  pp.  39-47,  2  figs.  Geological 
study. 

Pebsian-Mesopotamian.  The  Persian  -Mesopotamian  Oilfield,  Petrolexmi  World, 
vol.  18.  no.  249,  June  1921,  pp.  225-232,  6  figs.     Geological  notes. 


OIL  SHALES 

Bibuographt.  Oil  Shale  Industry — Selected  Bibliography,  Victor  C.  Anderson. 
Quarterly  of  Colorado  School  of  Mines.  Vol.  16,  no.  2,  April  1921.  pp.  27-38. 

Distillation.  Plant  for  Hot-Gas  PjTolytic  Distillation  of  Shale,  Louis  Simpson. 
Petroleum  Times,  vol.  5,  no.  122,  May  7,  1921.  pp.  521-523,  4  figs.  Description 
and  plan  of  a  2000-ton-per-day  shale  oil  plant  operating  an  indirect  heating 
process  employing  hot  gases  for  conveying  reacting  heat  and  resultant  oil  vapors 
from  pyrolysia  of  the  shale. 


Hume.  Making  Concrete  Pipes  by  Centrifugal  Force.  So.  African  JL  of  Industries, 
vol.  4,  DO  3,  Mar.-April  1921,  pp.  224-235, 13  figs.  Description  of  Hume 
process. 


PIPE,  STEEL 


Centrifugal  Casting.  New  Process  for  Automatic  Making  of  Steel  Tubing.  Iron 
Age,  vol.  107.  no.  20.  May  1,  1921,  pp.  1300.  Patented  process  for  centrifugal 
casting  of  steel  pipe.  Process  comprehends  using  electric  melting  of  inetal  in 
conjunction  with  centrifugal  easting  and  making  of  steel  tubes,  including  those 
of  alloy  steels,  such  as  are  used  for  manufacturing  ball-bearins  graces. 


PIPING 

Latouts.  Steam  Pipe  Sizes,  Alfred  Cotton.  Power,  vol.  53,  no  21,  May.24, 1921,  pp. 
832-836,  7  figs.  Determination  by  pressure  drop  instead  of  velocity.  Charts 
for  0  to  1,000,000  lb.  of  steam  per  hr.  at  pressures  up  to  300  lb.  per  sq.  in. 


PLANING 

Production  Systems.  Production  Planing  in  Machine  Tool  Plants.  Machy.  (N.Y) 
vol.  27,  no.  10,  June  1921,  pp.  966-971,  6  figs.  Practice  at  works  of  G.  A.  Gray 
Co.  and  of  Cincinnati  Planer  Co. 

Preduction  planing  in  machine  tool  plants — Machy.  (Lond.),  vol.  18, 
nos.  449  and  452,  May  5  and  26,  1921,  pp.  129—134  11  figs,  and  225-229,  4  figs. 
May  5:  Practice  of  shops  engaged  in  manufacture  of  drilling  and  boring  machines 
and  heavy  lathes.  May  26,  Efficiency  factors  in  production  planing  points 
to  observe  in  obtaining  maximimi  output  from  planers. 


PEAT 


Recovery.  The  Recoverv  and  Fuel  Value  of  Irish  Peat.  U.  S.  Dept.  of  Commerce, 
Commerce  Reports,  no.  121.  May  25,  1921,  pp.  1150-1151.  Report  of  British 
Dept.  of  Scientific  &  Indus.  Research.  Irish  bogs  are  estimated  to  cover  about 
3,000.000  acres. 


PNEUMATIC  TOOLS 


Heat  Treatment.  Heat  Treatment  of  Thor  Tool  Parts,  J.  V.  Hunter.  Am.  Mach. 
vol.  54,  no.  23,  June  9,  1921.  pp.  991-996,  20  figs.  Efficient  methods  of  heat- 
treating  pneumatic  tool  parts.     Control  system  to  check  workmen. 


PRESSURE  VESSELS 


PAINTS 


Ass.  T.  M.  Committee  Report.  Report  of  Committee  D-1  on  Preser^-ative  Coa- 
tings for  Structural  Materials.  Am.  Soc.  for  Testing  Matls.,  advance  paper 
of  annual  meeting,  June  21-24.  1921,  38  pp.  Proposed  tentative  specifications 
for   oils  and   paints. 


PA\"EMENTS,   BRICKS 


Surface  Treatment.  Practical  Limitations  i  n  "Surface  Treatment"  of  Old  Brick 
or  Block  Pavements,  W.  L.  Hempelmann.  Mun.  &  County  Eng..  vol.  40.  no. 
5,  May  1921,  pp.  181-182.     Practices  in  cities  in  Southern  U.  S. 


Stbesses.  Calculating  Stresses  in  Pressxire  Vessels.  William  C.  Strott.  Boiler  Maker 
vol.  21,  no.  6.  June  1921,  pp.  163-166.  4  figs.  Strength  of  materials  used  in  cy- 
lindrical tank  construction  and  allowable  external  pressures  on  vacuum  tanks. 
(Concluded.) 

PROFIT  SHARING 

British  Works.  Profit  Sharing  in  Practice.  Eng.  &  Indus.  Management,  vol.5 
no.  18,  May  5,  1921.  pp.  513-514.  Scheme  of  profit  sharing  adopted  at  works 
of  W.  G.  Armstrong,  Whitworth  &  Co.,  Ltd.,  Rules  of  Employees'  deposit 
fund  in  operation  at  these  works. 


PROTECTIVE  COATINGS 


PETROLEUM 


Nomenclature.  British  Pétrographie  Nomenclature.  Min.  Mag.,  vol.  24.  no.  5, 
May  1921.  pp.  278-281.  Report  of  joint  committee  of  Geological  and  Min- 
eralogical  Societies  on  Standardization  of  petrological  terms. 


Tests.  The  Protection  of  Iron  with  Paint  Against  Atmospheric  Corrosion,  J.  Newton 
Friend.  Iron  &  Steel  Inst.,  annual  meeting.  May  5-6.  1921,  advance  paper 
no.  5,  pp.  4.     Experiments  on  value  of  several  protective  coatings. 


PULVERIZED  COAL 


PR0Dr'~T8.  Report  of  Committee  D-2  on  Petroleum  Products  and  Lubricants.  Am. 
Soc.  for  Testing  Matls.,  paper  of  annual  meeting  June  21-24,  1921,  76  pp.  12 
figs.  Proposed  tentative  methods  of  testing  for  distillation  of  gasoline,  naphtha 
kerosene  and  similar  products,  for  \-iscosity  of  fuels  oils,  for  detection  of  sulphur 
and  corrosive  sulphur  compounds  in  petroleum  products  in  naphthas  and  illumi- 
nating oils,  for  open-cup  flash  and  fire  test  and  for  cloud  and  pour  points  of 
petroleum   products. 


PILES 


Effect  in  Clat.  Lateral  and  Vertical  Pressure  Effect  of  Piles  in  Clay,  Henry  R. 
Lordly.  Cornell  Civil  Engr.,  vol.  29,  no.  8,  May  1921,  pp.  143-149.  13  figs. 
Tests  demonstrate  effects  of  various  methods  of  grouping  on  resistance  of  piles. 
X-ray  pictures  determine  déplacement  of  clay  by  driven  pile. 


Combustion.  Effect  of  Preheat  and  Excess  Air  on  Combustion  of  Fuel,  A.  D.  Wi7- 
liams.  Power,  vol.  53,  no.  24,  June  14,  1921.  pp.  960-962.  3  figs.  Graphs  show- 
ing characteristic  combustion  of  pulverized  coal. 

Developments.  Use  of  Powdered  Fuel  Under  Steam  Boilers,  Harlow  D.  Savage. 
Am.  &  Iron  Steel  Inst.,  advance  paper.  May  27,  1921,  41  pp.,  18  figs.  Also 
in  Iron  Age,  vol.  107.  no.  22.  June  2.  1921.  pp.  1464-1467,  2  figs.  Survey  of 
developments  in  installation  of  equipment  for  burning  pulverised  coal  in  st«am 
power  plants.  Tests  and  comparative  costs.  Paper  read  before  Am.  Iron 
it    Steel    Inst. 

Tests.  Present  Status  of  Powdered  Coal,  Chas.  Longenecker.  Blast  Furnace  & 
Steel  Plant,  vol.  9.  no.  6,  June  1921,  pp.  394-397,  I  fig.  Tests  illustrating  results 
obtained  in  burning  various  grades  of  coal. 
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PUMPING 

Coan.  RaronI  8y«tam  of  Bloani  and  Motor  Ptimpliii  Coati.  O.  A.  Andenon.  Powrr. 
vol.  5.1,  no.  22,  May  31,  Itl3t,  |i|i.  H.S7-NU2.  TahlMi  ahowinf  qiiantltira  of  watrr 
rwiiliml  for  r..iiilt«nih.ra  of  atiMttii  nti.l  rrfriBfrntliig  ayatcrns  mid  aiiiouitt  of  air 
per  khIIuu  of   wntor  in   air-lifl  nyHtniii. 


KAri.wAY  nicPAin  Hirops 


Wci.niNo.  nhop  NotM  from  Huffalo  ICIm.  Ry  Jl  ,  vol  HT.  no.  ZS,  Juna  18,  1021. 
[III.  IIM-IIIH,  M  riic»  lOv'litnml ion  of  malarial  ami  woLding  fnathoda  at  railway 
rrpair  aliop  of  Int.   Ky.   lluffalo. 


PUMPS.   CKNTHIl'UaAI, 


RAILWAY  SHOPS 


KrricicNCT.  Conlrifviinl  Pumiia— II.  Iloptindcnry  of  Effirlanoy  upon  Tvpo. 
Siio  ami  Spor.1.  \V.  I).  Ciuiiin.  Power,  vol.  63.  no.  20.  May  17.  1U21,  pp.  780- 
782.  3  ligfl.     MutliMla  of  IMottiiig  ourv<>a. 


MacHAyicAL  EompuEhrr.  Ravlvifyint  tha  Railroad  Shop,  Q.  W.  Armatrooc.  Ry. 
Mech.  Enxr..  vol.  BS,  no  <l,  Juna  1021,  pp.  3I1-34A,  8  Sea.  Notaa  on  ioatalU- 
tioD    of    mochanical    cqnipniant. 


Opcration.  Baltimoro  Pump  Sata  Now  Duty  Rooord  for  Contrifuxala.  Eni.  Nawa- 
Rrc,  vol.  80.  no.  22.  Junr  2,  1021,  pp.  li.1H-n:K),  3  lisa.  'IVata  ihowod  maximum 
duty  of  1,720,250,000  ft.  lb.  per  inoo  lb.  of  ntonm  nt  175  lb.  lago  proaaure,  00 
deg.  fiilir.  Buparbcat  and  wixUt  tt'iiipenituru  of  70  dcg.  fahr. 

WiLTLET.  Th«  Wilfloy  Cantrifugnl  Pump,  ,Iohn  Goodman.  Practical  Engr.,  vol. 
63.  no.  1780.  May.  19.  1921,  pp.  31 1-313,  4  figa.  Extract»  from  report  on  »cri«i 
of  teata  carried  out  on  new  type  of  centrifugal  pump  produced  by  Wilflcy  Co.. 
Ltd.,  London,  haying  impeller  fitte<l  with  hollow  trunnion  through  which  auction 
water  pnaaea  on  its  way  to  impeller  pfuwiigea. 


RAILWAY  filG.VALING 


Enoland.  Thre«-Poaition  Signaling  in  Great  Britain  Ry.  Signal  Engr.,  vol.  H,  no. 
0,  June  1921,  pp^211-2lil,  10  fign.  Finit  Inatailation  of  thia  typ«  in  England 
made  on  Great  Weatern.  A.  C.  Apparatua  fog  repeatora  and  automatic  atopa 
used. 


RAILWAYS 


PYROMETRY 

BRiTiaH  Practice.     Reviews  British  Pyrometry  Prnetice,  Erncat  J.  Davia.  Foundry, 
vol.  49.  DO.  12,  June  15.  1921,  pp.  463-407,  5  figa. 


Short  Line  Roads.  The  Transportation  Problem  and  the  Short  Line  Road». 
Ry.  Rev.,  vol.  OS,  no.  23.  June  4.  1921.  pp.  800-802.  EttracU  from  report  of 
president  of  American  Short  Line  Railroad  Aaao. 


REAMERS 


R 


Standards.  Report  of  the  German  Industries  Committor  on  Standards  CMitei- 
lun^en  dea  Normennauaaclmaees  dcr  Deutschon  Iwhistrii-),  Betrieb,  voj.  3. 
no.  16,  May  10,  11)21,  pp.  227-239,  19  6gfl.  Proposals  of  Board  of  Directors 
for  hand  and  machine  reamers  (solid  adjustable  and  shell),  and  pilot  shankB. 


RAILS 


REDUCTION  GEARS 


Acid  Bessemer.  Bessemer  Acid  Steel  Rails,  Cecil  J.  Allen,  Ry.  Engr.,  vol.  42, 
no.  490,  May  1921,  pp.  1S2-184.     Records  of  Tests. 

Failures.  Punishment  of  Rails,  James  E.  Howard.  Iron  Age,  vol.  107,  no.  21,  May 
26,  1921,  pp.  1375-1376.  3  figs.  Report  to  Intersate  Commerce  Commission 
on  failure  of  75-ton  Bessemer  steel  rail.  Attention  is  drawn  to  difference,  both 
in  original  and  in  effect.of  rail  hardness  produced  by  cold-rolling  action  of  wheels 
and    by    their   slipping. 


RAILWAYS 


Desiqm.  Mechanical  Reduction  Gears  on  Warships  and  Merchant  Ships,  John  H. 
Macalpine.  Engineering,  vol.  Ill,  nos.  2890  and  2891.  May  20  and  27,  1921, 
pp.  609-611,  and  640-642,  2  figs.  Graphs  indicating  tooth  pressure  per  inch 
of  face.     Arguments  against  introducing  fly  wheel  just  aft  ot  gear. 

REFRACTORIES 

Oii^FiBED  FnRNACE3.  Refractories  forOil-Fired  Furnaces  and  Boilers.  W.  H.  Grant. 
Jl.  Am.  Ceramic  Soc.  Soc.  vol.  4.  no.  5,  May  1921,  pp.  390-392.  Causes  of 
failure  of    firebrick    in    oil-fired    furnaces. 


Valuation.  Railway  Valuation  in  Connecticut — Î.  Archer  E.  Knowlton.  Elec.  Ry. 
.11..  vol.  57,  no.  21.  May  21.  1921,  pp.  947-950.  3  figs.  Procedure  in  assigning 
value  to  "inside  plant"  property  of  $50,000,000  railway  system. 


RAILWAY  ELECTRIFICATION 

India.  The  Electrification  of  Indian  Railways.  Rv.  Engr.,  vol.  42,  nos.  496-497,  Mav 
and  June  1921.  pp.  185-188,  and  1  fig.,  and  218-222,  14  figs.  Advantage  of  usine 
electric  locomotives  as  compared  with  steam  locomotives  in  heavily  graded 
sections  of  North  Western  Ry.  of  India. 

Switzerland.  Electrification  of  St.  Gotthard  Line  Switzerland,  Hans  W.  Schuler. 
Ry.  Elec.  Engr.,  vol.  12.  no.  6,  June  1921,  pp.  221-227.  15  figs.  Electrified 
section  is  101  miles  long  and  has  average  grade  of  2.6  per  cent  for  30  miles. 
Single-phase,    15,000-volt   power   is   used. 

The  Electrification  of  the  Swiss  Railways,  Engr.,  vol.  131,  no.  3413,  May 
27,    1921,  pp.   563-564.     Survep  of  Developments. 


RAILWAY   MOTOR  CARS 

Gasoline  Driven.  Gasoline  Driven  Motor  Omnibus  for  Railroads.  Ry.  Age, 
vol.  70.  no.  23.  June  10.  1921,  pp.  1363-1364,  2  figs.  Two  car  units  consisting 
of  motor  car  and  trailer  for  passenger  service  on  branch  lines. 


REFRIGERATING   MACHINES 

Specifications.  Specifications  for  Refrigerating  apparatus.  G.  H.  Crawford.  Power 
vol.  53.  no.  21,  May  24,  1921,  pp.  S54-S56.  Points  that  should  be  covered  in 
specifications. 

REFRIGERATING   PLANTS 

Steam  Engines.  Steam  Engines  for  Refrigerating  Plants.  W.  H.  Motz.  Power, 
vol.  53,  no-  23.  June  7.  1921.  pp.  916-919,  6  figs.  Selection  and  efficient  opera- 
tion of  steam  engines  for  driving  ice-making  and  refrigeration  plants.  Graphs 
showing  comparative  performances  of  various  steam  engines. 

Wall  Insulation.  Insulation  of  Concrete  Walls.  Nolan  D.  Mitchell  Concrete  Age, 
vol.  34,  no.  2,  May  1921,  pp.  15-17.  Tables  giving  heat  conductivity  of  common 
wall   materials. 

Welded  Ammonia  Containers.  Some  Teats  on  Wedded  Ammonia  Containers 
E.  A.  Fessenden.  A.  S.R.E.  Jl.,  vol.  7.  no.  4,  Jan.  1921,  pp.  281-305.  31  figs. 
Results  of  tests  made  to  compare  different  methods  of  constructing  cylinders  for 
handling  anhydrous  aminonia  in  refrigerating  plant  practice. 


RESEARCH 


R.\ILWAY  OPERATION 


Industrial.     Governmental    Research,    George    K.    Burgess.     Trans.    Royal    Can. 

Instn.,  vol.  13.  part  1,  no.  29,  Feb.  1921,  pp.  121-132.     Discusses  organization 
of  industrial  research  under  auspices  of  government . 


Train  Dispatching.  New  Record  Demonstration  of  Hea\T  Tonnage  Train  Hand- 
ling. Ry.  &  Locomotive  Eng.  vol.  34,  no.  6,  June  1921,  pp.  151-155,  7  figs. 
Experience  of  Virginian  railway  in  handling  trains  of  16,000  gross  tons  on  heavy 
grades  in  regular   train  service. 


University  op  Ilunois.  The  Functions  of  the  Engineering  Experiment  Station 
of  the  University  of  Illinois,  Charles  Russ  Richards.  University  of  III.  Bui  , 
vol.  18.  no.  24.  Feb.  14.  1921,  21  pp. 
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ROAD   CONSTRUCTION 

Aruona.  Arizona  County  Undertakes  309-Mile  Paved  Road  System.  Ralph  Rollins. 
Eng.  News-Rec,  vol.  86,  no.  21,  May  20,  1921,  pp.  882-885,  7  figs.  Special 
concrete  slab  section  and  construction  methods  devised  for  hot  dr.v  climate. 
System  brings  every  farm  within  one  mile  of  concrete  road 

A.S.T.M.  Committee  Report.  Report  of  Committee  D-4  on  Road  and  Paying 
Materials.  Am.  Soc.  for  Testing  Matls..  advance  paper  of  annual  meeting. 
June  21-24,  1921.  23  pp.  2  figs.  Proposed  tentative  specifications  for  asphalt 
cement,  tar  cement,  coal  tar  pitch,  etc. 

Legislation*.  Current  Highway  Legislation — VII.  Good  Roads,  vol.  21,  no.  19, 
May  11,  1921,  pp.  235-2.56.  Revised  Townseml  bill  introduced  in  Congress. 
Several  states  pass  engineer  licensing  laws.  Pennsylvania  incre.'ises  motor 
vehicle    fees. 

Machinery.  Road  Building  and  the  Mechanical  Engineer.  B.  H.  Piepmeier,  R.  C. 
Marshall.  Jr.  and  C.  D.  Curtis.  Mech.  Engr..  vol.  43.  no.  6,  June  1921,  pp. 
.386-.390.  5  figs.  Problems  in  relation  to  road  building  machinery  presented 
under  auspices  of  ^Iaterials  Handling  DiWsion  at  .\m.  Soc.  Mech.  Engrs.  spring 
meeting.  Tiles  of  papers  were:  Road-Construction  Plants;  \Iechanical  Needs 
in  Highway-Construction  Machinery:  and  Planning  and  Organizing  a  Road  Job 
for   Alechanical   Handling  of   Material. 


ROADS.  CONCRETE 


SHIP   PROPULSION 

Jet  PROprLsiov.  The  Effective  Propulsion  of  Craft  for  use  on  .Shallow  and  Obstructed 
Waterways,  J.  H.  Gill.  Trans.  Inst.  Mar.  Eogrs.,  session  1921-22  vol  33,  Apr. 
1921.  pp.  57-74.  14  figs.       Discussion  of  jet  propulsion. 

SHIPPING 

Containers.  Report  of  Committee  D-10  on  Shipping  Containers.  Am.  Soc.  for 
Testing  ^Iatls.,  advance  paper  of  annual  meet  ng.  June  21-24,  1921,  S  pp.  3  figs. 
Proposed  tentative  general  specifications  for  4-one  boxes  and  similar  type  boxes. 


SHIP   PROPULSION.   ELECTRIC 

U.  S.  S.  Tennessee.  Electric  Drive  and  the  U.  S.  S.  Tennessee.  H.  M.  Southgate. 
Elec.  Jl..  vol.  18.  no.  6,  June  1921.  pp.  239-2.89.  70  figs.  Scries  of  articles  des- 
cribing propelling  machinery  of  U-  S.  S.  Tennessee. 

SHOVELS 

Electric.  Electric  Shovel  Load  Characteristics.  D.  Stoetzel.  Gen.  Elec.  Rev.,  vol. 
24,  no.  6.  June  1921.  pp.  546-549.  4  figs.     Graphs  of  kilowatt  imput. 


Reinforced.  New  Design  for  Illinois  Concrete  Highways.  Eng.  World,  vol.  IS.  no. 
6  June  1921.  pp.  421-422.  3  figs.  Corrugated  longitudinal  center  joint.  Bars 
tie  adjacent  sections  and  resist  shear. 

ROCK   DRILLS 

Magnetic  .\nalysis.  -application  of  Magnetic  Analysis  to  Rock  Drills.  Charles  W. 
Burrows.  Min.  &  Metallurgy,  no.  174,  June  1921,  pp.  42-43,  1  fig.  Experience 
in    use    of    magnetic    defectoscope.     (Abstract.) 

Steel.  What  is  the  Ideal  Drill  Steel  ?— Frank  H.  Kingdon.  Min.  &  Metallurgj-, 
no.l74.  June  1921.  pp.  47  and  50-51.  1  fig.  .\nswers  to  questionnaire  showed 
that  double  arc.  double  -taper  bit  and  cross-bit  give  best  service. 

Tests.  Analysis  of  Some  Drill-Steel  Tests.  Francis  B.  Foley.  Min.  &  Metallurgy. 
no.  174',  June  1921.  pp.  43  and  46-47,  1  fig.  Tests  on  breakage  of  shank  and 
bit  end.  Breakage  is  attributed  to  faulty  practice  in  forging  and  hardening. 
(Abstract.) 

ROLLING    MILLS 

Cost  of  Rolling  Steel.  Review  of  Cost  of  Rolling  Steel  in  Various  Mills,  G.  E. 
Stoltz.  Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  3,  no.  5.  May  1921,  pp.  99-115  and 
(discussion)  pp.  116-154,  2  figs.  1  on  suppl.  plate.  Outlines  method  of  reducing 
cost  of  producing  steel  .  Includes  tables  of  power  and  main  drive  operating 
cost  of  rolling  steel,  and  chart  showing  comparison  of  cost  of  rolling  steel  on 
electric  and  steam-driven  reversing  blooming  mills. 

ROPE   DRIVE 

Belting  vs.  Manila  Rope  and  the  Engineer,  Rupert  E.  Shotts  and  Harry  E.  Wade. 
Eng.  World,  vol.  18.  no.  6  June  1921,  pp.  405-409.  i  figs.  Graph  giving  relative 
cost  per  foot  of  drive  for  rope  and  belting  using  most  efficient  speeds  in  each  case 

W'iRE  Rope.  Power  Transmission  by  Wire  Rope.  L.  J.  Dixon.  Power,  vol.  53,  no. 
22,  May  31,  1921,  pp.  893-896.  8  figs.  ,\ppliçation  and  arrangement  of  system 
type  and  size  of  sheaves.  Rope  construction,  driving  tension,  velocities  and 
horsepower  transmitted.     Idle  sheaves  and  take  up  devices. 

RUBBER 

Synthetic.  Synthetic  Rubber  (Les  caoutchoucs  factices).  A.  Neef.  Revue  Univers- 
elle des  Mines,  vol.  9.  no.  3.  May  1.  1921.  pp.  242-252.  Survey  of  development 
in    manufacture    of    synthetic    rubber. 


SOOT  BLOWERS 

Tests.  Some  Results  with  Mechanical  Soot  Blowers.  Robert  June.  Power  House, 
vol.  14.  no.  7.  .\pril  5.  1921.  pp.  21-24.  Survey  of  recent  tests  with  coal,  pul- 
verized fuel  and  oil. 

SPRINGS 

Formulas  for  Design.  Formulas  for  Spring  Design.  Machy.  (Lond.)  vol.  18. 
no.  451.  May  19,  1921,  pp.  209-211,  4  figs.  Formulas  used  by  draftsmen  and 
designers  of  Briggs  Stratton  Co.,  Milwaukee. 

SPROCKET   CHAINS 

Standardization.  Proposed  Standard  Roller-Chain  Sprocket.  Am.  Mach.,  vol.  .54. 
no.  24.  June  16.  1921.  pp.  1052-1053.  2  figs.  Except  from  report  of  Chain  Di- 
vision of  Standards  Committee  of  Soc.  of  automotive  Engrs.  at  West  Baden, 
Ind.,  May  24.  1921. 

STACKS 

Corrosion.  Surrounding  Corroded  Steel  Stacks  with  Concrete.  John  V.  Schaefer. 
Power  Plant  Eng..  vol.  25.  no.  11,  June  1,  1921,  pp.  560-561,  2  figs.  Experience 
at  South  Works,  Illinois  Steel  co..  South  Chicago. 

STAMPING 

Methods.  Producing  a  Stamped  Shift  Lever  Dome.  N.  T.  Thurston.  Iron  .\ge. 
vol.  107.  no.  22,  June  2,  1921.  pp.  1441-1444.  11  figs.  Dies  and  method  of  pro- 
duction. 

STEAM 

Entropy.  Entropy  of  Steam.  M.  J.  Eichhorn.  Power  vol.  53.  no.  24.  June  14,  1921 
pp.  966-967,  1  fig.  Nomogram  for  entropy  of  steam. 

High-Pressure.  The  Properties  of  High  Pressure  Steam.  M.  J.  Eichhorn.  Power. 
vol.  53.  no.  20.  May  17,  1921,  pp.  782-783,  1  fig.  Nomogram  for  properties  of 
steam    up   to   critical   point. 

Superheated.     .See  Superheated  Steam. 


SCIENTIFIC    MANAGEMENT 
5e€  Industrial  Management. 

SCREW  THREADS 

Standardization.  Committee  for  Standardization  of  Screw  Threads  (Commission 
pour  l'unification  des  filetages).  Bulletin  de  la  Société  d'Encouragement  pour 
l'Industrie  nationale,  vol.  133.  no.  4.  April  1921.  pp.  380-383.  1  fig.  Table  giving 
standard  dimensions  of  bolts  and  screws  of  iron  2.  5-mm  to  12. -mm  diameter. 
Adopted  by  Committee  of  Union  of  Electrical  Syndicates  in  France. 

SEWAGE 

Slcdge.  The  Role  of  Acidity  in  the  Dehydration  of  Sewage  Sludge.  John  Arthur  Wilson 
and  Henry  Mills  Heisig.  Jl  Indus.  &  Eng.  Chemistrj-.  vol.  13.  no.  5.  May 
1921.  pp.  406-410.  4  figs.  Experimental  study  at  sewerage  testing  station  of 
Milwaukee.   W'is. 


STEAM  ENGINES 

See    also  Refrigeration  Plants,   Steam  Engines. 

Glasgow.  The  Dalmarnock  Power  Station.  Engineering,  vol.  111.  nos.  2891  and 
2893.  May  27  and  June  10,  1921,  pp  635-639  and  650,  38  figs,  partly  on  4  supp. 
plates,  and  703-707,  21  figs.  Glasgow  steam-electric  plant  designed  for  ultimate 
capacity  of  200,000  kw.     Details  of  16,000  kw.  three-phase  generators. 


STEAM  POWER  PLANTS 

Central  Heating  Stations.  Modern  Tendencies  in  the  Construction  of  Central 
Plants  (Les  tendances  modernes  dans  la  construction  des  centrales)  F.  Scouman- 
ne.  Revue  universelle  des  Mines,  vol  9.  no.  3  May  1.  1921.  pp.  229-241,  2  figs. 
Central  heating  stations.     (To  be  continued.) 

Operation.  Efficient  Operation  of  Oil  Burning  Steam  Plants.  C.  H.  Delany.  Power 
Plant  Eng.,  vol.  25,  no.  11,  June  1,  1921,  pp.  551-556,  7  figs.  Method  of  estab- 
lishing standards  of  efficiency  at  various  loads.  Paper  read  before  San  Fran- 
cisco Section,  Am.  Soc.   Mech.  Engrs. 
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HTRAM  TtmHINEB 

UdVUUil'MlcNl-n  Hoi"i<lit  Iln|iri>vi>mcMl»  ill  SIrmil  Turlillm  I)i-»llli.  Kllir.,  Viil.  I.'ll, 
no.  ;itl(l.  :iirjniul:ill:l.  Mnv  «,  Jl»  »ml  27.  I1I2I.  |i|i  1H'i-4M1.  ft  rtjt..,  M4-ft*l, 
lU  Htm  iirnl  .M12-.Ml:i.  Il  ll«».  Miiv  "  Miirim-tyiii'  «I'lin-il  lurlK>-«fMrrrilipr 
liianiidic'liirmi  i<v  W  II  Mliii.  Si.iii.  A  Cii.  ll.HUi.nl.  Ijiiiliuiil  .Miiy  M 
Typ<«  riMwiitlv  mrimifu.'tiir.'il  l.y  Hr.iwii.  lliiv.'i'i  >V  C.i  .  .Mriy  27:  Tyiii-ii  l.iiill 
l>y  l'^iigliiili  I'llnutrlr  Cu. 

Sinrr  lil.ANIw  Sli'iiln-Turliilii-»  .SImd  Cliili.ln.  .I<.lili  It.  HiikiT  I'.iwiT,  v.. I.  M, 
nil.  'J2,  Mny  :it.  Ml-'l,  |i|i  !WI',H8.'I,  11  llioi.     MkiIiihI»  <■(  imi'kiiiK. 

8TKKI, 

A.  S.  'I'.   M     CuMMin-KK  HrniiiT.     Itiporl  <i(  ( 'oiiiiiiiltiT.  A-l   mi  Hlool      Am    Hoc. 

t.ir  'IVnliim   Mrill»  .lm|HT  .i(  nniiiiul  i Unit.  .Iiliii'  L'l-'.'l.    11121.   12  pp     1   fig. 

rriHH».i..l  i.\i»i.iMi.  ill  Btiimli.rilii  im.l  li.iilntivi-  «liin.hir.lH  f.ir  «l.'.l.  wi'lilwl  uiiil 
ii.')inil«'MH  Nd'fl  pip.',  curium  «toi'I.  w(»UIim1  iiii.I  ni'uimI.'mji  |.i|M-.  ciirlMm  nli'rl  riiiw, 
tH.l.l  liniwii  Mlcfl  win.  f.tr  .'.tii.T.'to  rciiilorfcmciit.,  un. I  li.iil.-r  tiiltiii. 

A1.I.OY.      Stf    Atttty    SIrrh. 

lMP«rT  Tkbtinii,  lliipanl  TcHliliK  of  NoIcIkhI  Dure  (I'iwaix  .li>  .li.in  Hiir  hurrrniix 
iinUiilliVK  M.  Li'iiruml.  Ki'vii..  .!.•  M^lullurKi.',  vol  If*.  ".>  1.  A|iril  I1I2I,  pp. 
22fr>22S,  1  fin.  'l\tktH  .■.in.liici.'.l  l>y  KnMirli  IVnimn.'iit  f  *.iiiiniiti.Hi.iii.  ilnra 
(■(«teil  wiiro  of  Murtin  HtiM^I. 

IntbrnaI/-C'omih:hti.)n  Kn.hnk  Vaivks.  SUh-I  f.ir  Inl.Tnul-Combiiatinn  Motor 
Vulv.-.  i:,Uul>ri.l.  Autiimolivo  MnnufiicturiT,  vol  .12.  n.i  2.  May  11I21.  pp.lit-22. 
Miiiiiiiiiiii  r.'.pir.'iii.'iit.'*  11.S  tii'teriiiiiifd  in  u».*of  liulit  w.'i«lit  and  iiirpluntM.iiKiiiefl. 
I'Uff.-t  .if  liiKli  t.-nipiTatnr.'!*  .ni  vari.ma  Htofl.  MpIallufKi.-al  vi.-w)>ointa. 
Trttiwlali'il  friini   l.a    IVrlini.iuc  AuUimol>il.!  ot  .\^ri.niir.      t  To  l>u  r.inlinued.) 

Mabink  ENniNEKRiNO.  Stool,  from  the  Standpoint  of  Marine  Engineering,  W. 
II.  Ilatfi.'I.l  Jl.  West  of  Scotland  Iron  A  StccI  Inat.,  vol.  28.  part  5,  scwion 
11120-11121.  I'Vb..  1921.  pp.  52-72  and  (diciission)  pp.  72-78.  17  figs,  on  supp. 
plutcs.  Writ.T  conclud.'S  that  f  1)  it  is  doairabli-  lo  u»o.  whcrovi-r  possible,  ship 
platos  and  «outiuns  of  increased  niechaiiical  strciiBth:  (2>  it  is  advisable  to  extend 
use  of  aom.*  special  steels  now  avail:ible  for  power  unit  and  transmission  parts; 
and  (;i)  it  is  desirable  to  increase  use  of  other  special  steels  available  for  resisting 
rust  aiui  where  needed,  high  temperatures. 

Mkchanicai.  Pkoi'KHTIes.  Calculation  of  Michani.al  Pr.iperties  of  StccI  from  its 
Chemical  Composition,  Hugh  O'Neill.  Iron  A  Coal  Trade»  Rev.,  vol.  102, 
no.  2777,  May  20,  1921,  p.  709.     Formula  is  developed. 


8TKEL.  IIKAT  TKKATMENT  OF 

Dnil.i,  iiTHi.  Ilsat  Trralmnnt  of  Itock-Dnll  .Ht<-ll,  fiaorgr  if.  filliiiin  Min.  A 
MeUllurgy,  no.  174,  Junn  ll>2l,  pp  :IA  *lul  3H-nil  awl  42.  I  Hg.  HuggnilloM 
in  regar.1  to  linst  troating  prnctlc**.  (AlNtract  } 

.Mrriionn.  Cnrliuriiilnii,  llar.li.ning  an.l  Tampering  High  farlion  Alloy  HlrrU  in  IKI 
Mlniitea,  It  I,  (lilnian.  Truna  Am.  Hoc  f.jr  Ht««l  Trrmting,  vo,  I.  n.>  H. 
Mny    III2I,  pp.   44.%-!  IK.      Melh».I   i«  nuggntnl. 

TiMii.  KTltKl..  I'll.'  I'mv.'nli.in  of  llnr.lening  friwk  nn.l  the  Kflert  of  fVinlrolluig 
Iti'eill.'BC.'ne.,  in  a  ruiig»U-en  T....!  Hied.  Shipley  N  llrayaha»  Ir.ili  it  Hlr»l 
Iniit  .  aiimiul  iiic'tiiig,  May  ."i-ll.  1021.  o/lvanre  pajM-r  It.*,  i.  Hi,  i.i,  -''.  fiit- 
K«.M-ar(-h  .-arrnHl  tnit  tin  lo.»!  wlecl  (-ontninii.K  iilntut  1.  I  (M-r  .-enl  ■-'  I 

tl.H   to   0.11    p.'r    .'..lit    .if  t.liigstJ<**ii.      Chang.-»,  that  o.'.-iir  .hiring  I. 
ing  an.l  .'.«.Imn  w.-r.-  iiivi-Nligiitcii  111  11UI11I..T  of  ham  whifh.  afti-r  k..  . 
rious  p.Ti.i.lii  of  tilin-  at  (.■inp.Tutur.,*.  near  .-ritical  iM.intii,   were  ,iu.'i„  I....1  in 
water,      K.>i.iiltii  s.lRg.'nt.-d  that.  ImiIIi  in  heating  an.l  in  r.i#»ling.  chniig.-fl   Acl. 
2  .'i  and  .\r  ;i.2. 1.  taki-  place  in  ntugi?»  which  liiav  Im-  .i,-p.'tr:ktJ*<l  ..lu-  fr'.lii  an.»- 
ther  if  fliillicient  tifn»  ia  allowed  for  pruceM. 

STEEL.  HIGH  SPEED 

llAnONFMUi.  Ki'latioii  of  th.-  High  Temperature  Treatment  of  High  Hp<-e<l  Steel  lo 
.Sedon.larv  Ilanh-niiig  and  It.*.!  Har.ln.iw,  ll.iwar.l  ,S.;.*tt.  Traiui.  Am.  Hitr. 
f..rSte.-l  Tr.-atilig.  v.il.  I.  n.i.  II.  .lune  I1I2I.  pp.  .11  l-."i2i;.  18  lian  Hu«I  on  aliuly 
of  inicrorttru.'tur.%  har.lnetw.  density,  magnetic  proper! ii-»i  an.l  Ihcrnial  eharact- 
eristies  of  a  typi.-al  high  sp.-.-<t  i«ti-.-l. 

Electkic  Fuknace.  Electric  Furnacca  for  Making  Sti-el— IV,  Alfr«I  Stansfiekl. 
Blast  Furnaci'  A  Steel  Plant,  vol.  B.  no.  II,  June  1021,  pp.  .fSl-SSj.  0  figa.  (jeii- 
eral  features  and  advantages  of  I.udlum  furnace  and  of  Vorn  Ilaur  furnace. 
Classification   of  electric  ateel-inaking  franacca. 

Pla  Castino  Machine.  Pig  Casting  Machine  and  Iron  Storage.  Iron  Age.  vol. 
107.  no.  21,  May  2»,  1921.  pj>.  1384-138.5.  2  figa.  Kquipmcnl  at  Huinilton 
works  of  .Steel  Co.  of  Canada  includes  quenching  pit  and  station  for  transfer- 
ring iron  between  ladles. 

STEEI-  WORKS 

Power  Plants.  Mo<lern  Steel  Works  Power  Plants.  Walter  X.  Flanagan.  Inin 
Age,  vol.  107,  no.  23,  .lunc  9.  1921.  pp.  l.').">.5-l-'i.59.  4  tigs  Ontraliiation  an.l 
economy  of  units  stresses.  Attention  to  details  urK.-.l  as  sour.-.-  of  aaviiies. 
Paper  presented  before  Am.  Iron   &  Steel  Inat. 


MKTALLOonAPHY.  Report  of  Committee  E-4  on  Metallography.  Am.  Soc.  for  Test- 
ing Mntls.,  paper  of  annual  meetinR.  June  21-24.  I92I.  10  pp.  Proposed  tenta- 
tive methods  of  metallographic  testing  on  iron  and  stecel. 

Molybdenum.     See   Molybdenum  Steel. 

(^iiKNCHlNO  Crack».  On  the  cause  of  Quenching  Crack.-;.  K(itJiru  Honda.  Tokujrô 
Matsushita  and  Sakaé  Idcl.  Iron  &  Steel  Inst.,  annual  meeting.  May  ,5-fi, 
1921,  advance  paper  no.  0,  10  pp.  9  figs.  It  is  con.?hide<l  from  tests  that  in 
quenched  steel  certain  amount  of  austenite  is  generally  present  intermingled 
in  niartensite.  Amount  of  austenite  increases  as  quenching  temperature  in- 
creases. Quenching  cracks  occur  when  hardness  in  t-entral  portion  is  much 
greater  than  in  periphery. 

Specifications.     French  Specifications  for  Carbon  Stct-ls.     Iron  Age.  vol.  107,  no. 
'     21.  May  20.  1921.  pp.  1372-1374.     Full  detJiils  for  liars,  blooms,  billets  and  slabs 
of  .ither  thiin  tool  steels.     Static,  structure  and  shock,  as  well  xs  wcliling  tests, 
rciuired. 

Stainless.  Stainless  Steel.  Its  Composition  and  Properties,  Elwood  Haynes.  Iron 
Age,  vol.  107,  no.  22,  .lune  2,  1921,  pp.  1407-1409.  Manufacture  and  uses. 
Influence  of  temperature.  Limits  of  chronium  content.  Paper  read  before 
Am.  Iron   &  Steel  Inst. 

Sttli'imtu  Determination.  Comparison  of  different  Methods  of  Estimating  Sulphur 
in  StccI,  T.  E.  Rooney.  Iron  &  Steel  Inst.,  annual  meeting.  May  5-6.  1921. 
advance  paper  no.  9,  13  pp.  Experiments  with  carbon  and  nickcl-chronium 
steels. 

Tests.  Comparative  Tests  of  Steels  at  High  Temperatures.  R.  S.  MaePheiTan. 
Am.  S.IC.  for  Testing  Matls.,  paper  of  annual  meeting,  June  21-2-4.  1921,  9  pp. 
0  ligB.  Tests  made  to  determine  comparative  properties  of  various  steels  at 
IùkIi  t.-niiieratures  uiuler  operating  conditions  at  temperatures  between  6(X) 
to   1000  dcg.  fahr. 

STEEL  CASTINGS 

Centrifcoal  Testing  Ccntrifugally  Cast  Steel,  George  K.  Burgess.  Iron  Trade 
Rev.,  v.il.  08.  no.  21,  May  26,  1921.  pp.  1443-1447.  15  figs.  Examination  of 
several  .-ylinders  of  various  wall  thickness  and  composition  showed  little  segreg- 
ation of  .-Icnients  and  few  blow  boles.  Physical  properties  of  specimens  were 
improved    materially   by   heat   treatment. 

Maniifai'tuiik.  Checking  Troubles  in  Steel  Castings,  R.  B.  Farquhar,  Jr.  Foundry 
vol.  49.  no.  12,  June  15.  1921,  pp.  475-483,  23  figs.  Notes  on  proper  pouring, 
gating  an.l  f.-cding.     Pap.-r  read  before  Am.  Foun.lrymen's  Assn. 


STOKERS 

Chain-Grate.  Recording  Ash-Pit  Ixisa  from  Chain  Grate  Stokers.  E.  G.  Bailey. 
Mech.  Eng..  vol.  43.  no.  6.  June  1921.  pp.  .^1-385.  12  tigs.  Reconling  device 
consist  of  therraonieter  bulb  filled  with  nitrogen  and  connected  through  capi- 
lary  tube  to  mercury  U-tube.  one  leg  of  which  is  open  to  atmosphere  and 
carries  a  float  to  which  recorder  pen  is  attached. 

Draft  Resistance.  Draft  Resistance  of  Underfeed  Stokers.  Alfred  Cotton.  Power, 
vol.  53,  no.  22,  May  31,  1921,  pp.  874-875,  3  figs.  Graphs  constructed  from 
results  obtaine.1  in  experiments. 


STREETS 

Width  Widths  of  Roadways  and  Si.lewalks  in  Municipalities.  11.  J.  Fiimcr.  Eng. 
&  C^intracting.  vol.  .W,  no  22.  June  1.  1921.  pp.  .540-.542.  Rcl>ort  on  relation 
of  roadway  wi.lMi  to  width  and  spee.1  .if  vehicle  submitted  to  Nat.  Highway 
TrafHc  As.in. 

SUBSTATIONS 

iNDrsTRlAL  Plants.  Industrial  Plants  Substations.  E.  G.  Merrick  and  B.  Niki- 
fornff.  Gen.  Elec.  Rev.,  vol.  24,  no.  0,  June  1921,  pp.  497-.500.  12  figs.  Typ- 
ical substation   arrangements. 

SUPERHEATED  STEAM 

Specific  Heat.  Specific  Heat  of  Superheated  Steam,  M.  T.  Eichhorn.  Power. 
vol.  53,  no.  22,   May  31,  1921,  pp.  892,  1  fig.     Nomograms  of  properties  of 

superheated   steam. 

SWAGING 

Cold  Swagino.  Cold  Swaging— I.  Fred  R.  Daniels.  Machy  (N.Y.).  vol.  27,  no. 
10,  June  1921.  pp.  930-934,  8  figs.  .\lso  in  Machy.  (Loud.)  June  2,  1921,  pp. 
257.  Appli'-ation  of  swaging  process  and  its  effect  on  quality  of  metal.  Study 
based  on  experience  of  Torrington  Co.,  Torrington,  Oinn. 

TABULATING  MACHINES 

Census  Tabolatino.  Census  Tabulating  Machine.  Engr.,  vol.  131,  no.  3412. 
May  20,  1921.  pp.  .532-533  and  535,  3  figs.     Holleritli  patented  machine. 
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TELEGRAPHY 

Cahhier  Currknt.  Carrier  Currnnt  Tclophony  and  Telegraphy,  E.  H.  Colpitts 
!tnd  ().  11.  Blaekwell.  JI.  Am.  Inst.  Elec-.  EiigiH..  vol.  4(1.  no.  (Î.  Juno  1021.  pp. 
r»I7-r)2r.,    [7   figs.     (%nnnierei:il   apparatus   installations.      (Coiirltulcd.) 

TERMINALS,  RAILWAY 

CmcAtio.  PropostHl  Improvement  of  Chinago  Railway  Terminals.  Eng.  News  Ree.. 
vol.  8(i,  no.  20,  May  10,  1921,  pp.  S45-S47,  2  figs.  Report  of  Chicago  Railway 
Terminal  Commission. 

TERMINALS,     LOCOMOTIVE 

Debion.  The  Roundhouse  Up  to  Date,  Harold  C.  Prentice.  Ry.  Meeh.  Engr..  vol. 
Ofj,  nn,  i;,  .lune  1921,  pp.  :î;i7-:i40,  4  figs.  Survey  of  d(fVelopment«  in  design 
of  loi-omotive    terminals. 

TESTING  MACHINES 

Rrinell.  Rrinell  Testing  Machine  for  Large  Forgings.  Engineering,  vol.  HI,  no. 
2892,  .June  3.  192L  pp.  OSO,  4  figs.  Maehines  eonstruete<l  for  testing  large 
forgings  by  W.  &  T.  Avery,  Birmingham,  England. 

Tousion-Rending.  Alternating  Stress  Testing  Machine.  Engr.,  vol.  131,  no.  3412, 
May  20.  1921.  pp.  550,  2  figs.  Slow-speed  machines  giving  200  cycles  of  comb- 
ined bending  and  torsion  per  minute. 

TIME  STUDY 

Method.  Making  Time  Studies  Pay,  B.  M.  Maynard.  Factory,  vol.  26,  no.  10, 
May  15,  1921.  pp.  1 17.S-1183,  7  figs.    Principles  illustrating  by  specific  examples. 

Traininu.  Training  Toward  True  Time  Standards,  C.  B.  Tyson.  Factory  vol. 
20,  no.  12,  June  15,  1921,  pp.  1402-140ti,  5  figs.  Course  study  developed  at 
New   York  Slmipbuilding  Corporation   plant. 

TOOLS 

Presr.  The  Design  and  Construction  of  Press  Tools — IX.  Eng.  Production,  vol.  2, 
no.  30,  June  9,  1921,  pp.  091-093,  4  figs.     Drawing  dies  for  cartridge  cases. 

TRANSFORMERS 

Oil.  Two  Rapifl  Methods  for  Dtermining  the  Density  of  Transformer  Oils  (Deux 
méthodes  rapides  pour  la  determination  de  la  densitô  des  huiles  de  transfor- 
mateurs), O.  Steels.  Revue  générale  de  l'Electri  cité,  vol.  9,  no.  21,  May  21, 
I92I.  pp.  715,  1  fig.     Simplification  of  laboratory  methmls. 

TUBES 

Seamless  Manufacture.  Making  Seamless  Steel  Tubes.  Eng.  Production,  voi. 
2.  no.  35,  June  2,  1921,  pp.  675-679,  13  figg.     Description  of  process  involveil. 

TURBO-GENERATORS 

Ventilation.  Practice  in  Use  of  Electrical  Apparatus.  Elee.  World,  vol.  77,  no. 
23,  June  4,  1921,  pp.  1314-1316,  Cosed-eircuit  .system  of  ventilating  turbo- 
generators coming  into  favor.  Tendency  toward  greater  use  of  electrically 
driven  auxiliaries.  Data  on  oil-circuit-breaker  performance.  Conmiittee 
report  presented  at  conference  of  Nat.  Elec.  Light  Assn. 

TURBULENCE 

RnsEARnn.  Turbulence.  H.  C.  Horning.  JI.  Soe.  Automotive  Engrs.,  vol.  8,  no. 
0,  June  1921,  pp.  579-587,  13  figs.  Collection  of  notes  gathered  from  invest- 
igation of  subject  in  literature  of  developments  on  internal-combustion  engines 
and  memoranda  set  down  during  long  series  of  tests,  also  discussion  of  physical 
and  chemical  aspects  of  turbulence  and  methods  of  measuring  it  together  with 
theory  explaining  it. 


WASTE  RECLAMATION 

Railway  Shops.  Saving  Materials  in  Railroad  Shops,  Frank  A.  Stanley.  Am. 
MaclL.  vol.  54,  no.  22,  June  2,  1921,  pp.  943-944,  7  figs.  Methods  of  recovi-ring 
liidng  metal  from  worn  ear  journal  bearings,  almi   old  bolts  and  air  howi. 

See  filso   Bonus  System. 

FÎAiLWAYS.  Reclamation  a  By-Produet  of  the  Railway  Business,  R.  K.  Graham. 
Ry.  Rev.,  vol.  08,  no.23,June  4.  1921.  pp.  S43-84S.  10  figa.  Origin  and  devel- 
opment of  centralized  reclamation  on  Atchison  Topeka  &.  Santa  Fe  Ry. 

WATER  FILTRATION 

Alum  Coagulation.  Coalugation  of  Water  with  Alum  by  Prolonged  Agitation 
Wilfred  F.  Langelier.  Eng.  News-Rec..  vol.  80.  no.  22.  June  2.  1921,  pp.  924- 
92S.  5  figs.  (Qualitative  data  obtaine<l  by  experiment  l('a<i8  to  redesign  of  coa- 
gulating methods  for  Sacramento  filters.  Contrary  to  widely  hekl  théorie» 
prolonge<l    agitation    is    highly    desirable. 

WATER  POWER 

California.  The  Narshall  Pan  for  Utilizing  California's  Waters.  Eng,  News-Rec., 
vol.  SO,  no.  23.  June  9.  1921,  pp.  994-990.  Program  for  utilizing  in  California 
valley  all  important  streams  of  state  for  irrigation,  power  and  domestii^  uses. 

Canada.  Relation  of  Water  Power  to  the  Fuel  Problem.  Can.  Engr.,  vol.  40,  no. 
21,  May  26,  1921,  pp.  ,503-500, and  510,  4  figs.  Per  capita  coal  consumption 
in  Canada  50  per  cent  less  than  in  U.S.  and  water  power  development  194  per 
cent  greater.     Developments  reduce  annual  coal  bill  $140,500,000. 

Législation  in  United  States.  Analysis  of  the  Water  Power  Act,  Henry  King 
Love.  Water  Power,  vol.  3,  no.  4,  May  1921,  pp.  11-14.  How  it  proptises 
to  protect  consumers  and  reward  investors  and  developers.  Government  Fin- 
ancing, it  is  claimed,  would  be  desirable  and  proper  to  effect  speedy  utilization 
of  waste. 

WELDING 

Preheating.  Preheating  Practice,  David  Baxter.  Acetylene  JI.,  vol.  22.  no.  12, 
June  1921,  pp.  055-658,  5  figs.  Preheating  said  to  be  a  fundamental  to  success- 
ful welding  procedure.     Several  examples  are  given. 

Steel.  The  Welding  of  steel  in  Relation  to  the  Occurrence  of  Pipe,  Blowholes,  and 
Segregates  in  Ingots,  H.  Brearley,  Iron  &  Steel  Inst.,  annual  meeting,  May 
5-6,    1921,   advance   paper  no.  2,  17  pp.  12  figs.     Microscopical  examinations. 

See  also  Electric  Welding;  Electric  Welding  Arc;  Electric  Welding,  Resist- 
ance. 

WELDS 

Tfstino.  Standards  for  Testing  Welds.  Welding  Engr.,  vol.  0,  no.  5,  May  1921, 
pp.  28-29,  32.  34  and  36,  14  figs.  Also  in  Acetylene  JI.,  June  1921.  pp.  601, 
and  Ry.  Elec.  Engr.,  June  1921.  pp.  237.  Report  to  the  Bur.  of  Welding,  of 
Committee  on  Standard  Tests  for  Welds.  Specifications  are  intended  primarily 
to  serve  as  a  standard,  uniform  basis  testing  and  comparing  sample  welds  îuî 
distinguished  from  welds  in  structures. 

WELFARE  WORK 

Insurance  of  Employees.  Autonomous  Insurance  Institutions  for  Benefit  of  Emp- 
loyees (Les  institutions  des  prévoyances  autonomes  en  faveur  des  employés). 
Emile  Trasenster.  Revue  Universelle  des  Mines,  vol.  9,  no.  3,  May  I,  1921, 
pp.    189-218,    11    figs.      Financial  study   of  their  organization. 

WOOD 

A.  S.  T.  M.  Committee  Report.  Report  of  Committee  D-7  nm  Timber.  Am. 
Soc.  for  Testing  Matls,  paper  of  annual  meeting.  June  21-24,  1921,  8  pp.  Re- 
conmiendations  with  reference  to  revisions  in  specifications  and  progress  of 
sub-committees. 

WROUGHT  IRON 

A.  S.  T.  M.  Committee  Report.  Report  of  Committee  A-2  on  Wrought  Iron. 
Am.  Soe.  for  Testing  Matls..  paper  of  annual  meeting,  June  21-24,  1921.  23 
pp.     Proposed  tentative  specifications  for  wrought  iron  for  various  purposes. 
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In  this  department  will  be  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  auihon 

and  source  and  a  brief  extract  of  the  mare  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 

AIR  LIFT 


PHOTOSTATIC  PRINTS 

PhotcNitiiilc  copie*  of  the  articles  lUted  In  thU  ««crlon.  or  others  on 
enAlneerlnft  subjects,  mar  be  obtained  from  the  Bnftlneerlnft  Sodetlee 
Library. 

Price  of  rttch  print  (up  to  1 1  by  M  In.  size)  35  cents,  plus  postaite.  Where 
possible,  two  paiivs,  up  to  7  by  9  In.  size,  will  be  nhotottraphed  on  one  print. 
i.arftFr  niaUuzlnrs  re<]ulre  a  print  per  pafte.  Dills  will  be  mailed  wltn  Che 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  enftlneerlnft  subjects  and  render  assistance  In  similar  ways. 
Charges  are  made,  sufflclenc  to  cover  the  cost  of  this  work.  Correspondence 
Is  Inrlced.  Information  conccrnlnft  the  charge  for  any  specific  serrtce  will 
be  ftUen  those  Interested.  In  asklnfl  for  Information  please  be  definite*  so 
that  the  Inrestlftator  may  understand  clearly  what  Is  desired. 

The  Enâlneerlnfi  Societies  Library  Is  under  the  management  of  the 
Ignited  Enillneerlnft  Society,  which  administers  It  as  a  public  reference 
library  of  enfttneerlnfi.  It  Is  maintained  Jointly  by  the  American  Society 
of  CJvll  EnAlneera;  the  American  Institute  of  Mining  and  Metallurgical 
Enftlneers;  the  American  Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Electrical  Enftineers.  It  contains  150.000  Tolumee  on  enftln- 
eerinft  and  allied  subjects,  and  recelTes  currently  most  of  the  Important 
periodicals  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  CraTer,  Director 

Enfilneerlnft  Societies  Library, 
29  Weet  Thirty -ninth  Street,  New  York,  N.Y. 


ItAiniNO  I^igrihft.  C'oiiipr'^NiwKl-Air  hittn  for  Itainins  Li'inidM.  A.  T.  f'roM  M««>fi. 
WorM,  vnl  HI),  no.  17UH.  Jum>  17.  ]U2l .  np.  4A2-463,  3  fies.  Formulas  and 
cmphs  for   computing  rffiricnry  of  installation. 

AIRSHIPS 

ICiM.  H.  M.  Airnhip  R38.  En«r..  vol.  131,  no.  3415.  June  10.  1021.  pp.  610^11  and 
<i2<),  A  fiRS.  OharHct«>ristic8:  I^nght.  GOA  ft.;  diameter.  A.**  ft.  4  in.;  caparily 
2.700,000  ru.  ft.:  total  normal  lift.  83  tons;  disposable  lift.  .V)  toiis;  enduranw!  at 
full  HpM  5000  mi.;  cutimalod  ccilinK,  2.'i,000  ft. 

ALCOHOL  ENGINES 

TBST8.  Te«tH  w-itli  Alcohol  Enfttnce  (UndersÔknincar  à  Spritmotorrr)  ,  E.  Hubcndick. 
Tcknisk  Tiditkrift  'Mrkanik).  vol.  51,  Doa.  2,  3  ana  4.  Feb.  0,  Mar  9,  and  Apr. 
13.  1021.  pp.  2.5-31.  45-52  and  69-74,  23  figs.  Comparison  of  efficiency  and 
weight  of  engines  for  alcohol  and  for  gasoline  with  same  dimensions  and  same 
power.  Basie  principle»  of  design.  Results  of  tests  show  degree  of  compressioo 
to  be  from  7  to  9  for  alcohol  alone  or  mixed  with  gajsoline  or  benzol.  In  spite 
of  high  degree  of  compression,  output  remains  practically  unchanged.  Alcohol 
engines  nith  flywheel  are  20  per  cent  heavier  than  gasoline  engines  and  15 
per  cent,  dearer     Denaturing  of  alcohol- 

ALLOY  STEELS 

TEATS  Comparative  Teats  of  Steels  at  High  Temperatures.  R.  S.  MacPherran. 
Chem.  A  MeUUurgical  Eng..  vol.  24,  no.  26.  June  29.  1921.  np.  1153-1155.  13 
figs.  Determination  of  comparative  properties  of  various  alloy  steels  at  high 
temperatures  with  a  view  to  obtaining  information  as  to  best  material  for  use 
under  operating  conditions  of  600  to  1000  deg.  fahr.  It  was  found  that  intro- 
duction of  metals  forming  carbides  tends  to  strenghten  steels  at  high  tempera- 
tures. Paper  read  before  Am.  Soc.  for  Testing  Matls. 


ACCIDENT  PREVENTION 

BriLDiNG  CoNSTROCTiON.  Prevention  of  Accidents  in  the  Erection  of  Steelwork 
Contract  Reo..  vol.  35,  no.  25.  June  22.  1921.  pp.  605-608.  Instructions  issued 
by  construction  firm  to  its  foremen  engaged  in  'placing  of  structural  steel. 
Rules  governing  handling  of  erection   equipment  and   tools. 

AEROPLANES  ENGINES 

Developmexts.  The  Requirements  of  Aeronautic  Powerplant  Development,  G.  J. 
Mead  and  L.  E.  Pierce.  Jl.  Soc.  of  Automotive  Engrs.,  vol.  9.  no.  1,  July  1921, 
pp.  23-32.  2  figs.  Review  of  developments  of  various  engine  types,  analysis  of 
effect  of  their  characteristics  on  'aeroplane  performance  and  consideration  of 
proper  installation  of  powerplants  in  aeroplane. 

French.  French  Aeroplane  Engines  in  1920  (Les  moteurs  d'aviation  français  en 
1920).  M.  Martinot-Lagarde.  Aéronautique,  vol.  3.  nos.  19-20.  Jan.  1921. 
pp.  296-305,  11  figs.  Panhard-Levassor,  Schneider,  Renault,  Samson,  Bréquet, 
Henri-Paul  and  Rhône. 

Sdpercharging.  An  Analysis  of  the  Effect  of  Supercharging.  U.S.  War  Dept.. 
Air  Ser\ice  Information  Circular,  vol.  2,  no.  195.  April  15.  1921.  11  pp.  8  figs. 
Analysis  of  typical  performance  of  aeroplane  fitted  with  supercharging  device. 

.\EROPLANES 

C-ORHOSION  OF  METAL  p.\RTs.  Mcthods  of  Preventing  the  corrosion  of  Metal  Parts 
of  .\eroplanes.  .\erial  Age.  vol.  13,  no.  16.  June  27.  1921.  pp.  369-370.  1  fig. 
Graph  giving  results  of  comparative  experiments  on  lasting  qualities  of  various 
protecting    methods.     Air    Service    Information    Circular. 

Design.  The  Loads  and  Stresses  in  Aeroplanes,  John  Case.  Aeronautics,  vol.  20, 
no.  402.  June  30.  1921,  pp.  475-477,  6  figs.  Model  experiments  with  elevators 
of   different   sites.     (Continuation    of    serial.) 

French  Commercial  Types.  New  French  Commercial  Airplanes.  Aviation, 
vol,  11,  no.  2,  July  11,  1921.  pp.  48.     Spad  33  6-Seater  and  Potes-IX  5-Seater. 

Performance.  Airplane  Performance  and  Design  Charts.  L.  V.  Kerber.  A\*iation, 
vol.  10.  nos.  24  and  25.  June  13.  and  20,  1921.  pp.  748-751.  2  figs,  and  780-784, 
15  figs. .June  13.  Graphical  solution  of  empirical-theoretical  method  of  pre- 
dicting performance  of  aeroplane  of  which  are  known  weight,  area,  horsepower 
and  external  characteristics;  also  method  for  determining  weight  and  area 
of  aeroplane  of  gii'en  horsepower  and  external  characteristics  which  is  to  be 
designed  to  realize  a  required  performance.  June  20:  Charts  for  computing 
rate  and  time  of  climb  for  aeroplanes  fitted  with  Liberty  12.  Hispano-Suiza 
and    similar    engines- 


ALLOYS 

MiCROSTRUCTTRE.  Micrographie  Study  of  Alloys  and  of  the  Structure  of  Tungsten 
Steels  by  Their  Slow  Cooling  (L'emploi  des  refroidissements  très  lents  pour  1'^ 
tude  micrographique  des  alliages  et  la  structure  des  aciers  au  tungstène).  A.  Por- 
tevin.  Comptes  rendus  des  séances  de  l'Académie  des  Sciences,  vol.  172,  no. 
61,  April  18,  1921.  pp.  964r967.  2  figa.     Record  of  experiments. 

See  also  Bearing  Metals;  Copper  Alloys;  Iron  AUoys;  Mond  Metal;  Non- 
Ferrous    Metal. 

ALUMINUM  ALLOYS 

Melting  Losses.  Aluminum-Alloy  Melting  Loss  Great,  Robert  J.  Anderson. 
Foundry,  vol.  49,  no.  13,  July  1.  1921,  pp.  520-522.  Description  and  estima- 
tion given  of  losses  sustained  in  melting  aluminum  and  aluminum  alloys. 
Oxidation  and  heavy  fuel  consumption  due  to  ineflBcient  furnace  operation 
principal  causes.     Report  prepared  for  United  States  Bureau  of  Mines. 

Revrberatort  Fttrnaces.  Aluminum  and  Its  Alloys  in  Engineering — V,  Jobn 
G.  A.  Rhodin.  Engr.,  vol.  131,  no.  3414.  June  3.  1921»  pp.  586-589,  4  figs. 
Description  of  aluminum  in  reverberatory  furnaces. 

Uses.  Aluminum  and  Its  Alloys  in  Engineering.  John  G.  A.  Rhodin.  Engr..  vol.  131, 
nos  3415  and  3416,  June  10  and  17.  1921.  pp.  622-623  and  635-636,  June  10: 
BehaWor  of  aluminum  castings.  June  17:  Principles  of  designing  dies  for 
facilitating   their  uses  in   the  foundry*. 

APPRENTICES.  TR.\INING  OF 

R.MLWATS.  A  Railway  Company's  System  of  Engineering  Apprenticeship.  Eng. 
&  Management,  vol.  5.  no.  24.  June  16,  1921,  pp.  692-694.  Practice  of  Orleans 
Ry.  Co.     Translated  fron  Re^iie  générale  des  Chemins  de  Fer. 

Systems.  Apprenticeship  System  of  the  Southern  Pacific  Railway.  Frank  A-  Stanley. 
Am.  Mach..  vol.  55,  no.  1.  July  7.  1921,  pp.  12-15,  8  figs.  Methods  of  instruct- 
ion.    Rates   of  pay   while  learning.     Summary   of  periods   of  instruction. 

Programs  of  Apprenticeship  and  Special  Training  in  Representative  Cor- 
porations. J.  V.  L.  Morris.  Am*  Mach..  vol.  54.  no.  25,  June  23,  1921,  pp.  1081- 
1083.  1  fig.  Plan  of  instruction  followed  in  plant  of  Westinghouse  Air  Brake 
Co.,  Wilderming,  Pa. 

AUTOMOBILE  ENGINES 

Research.  .\  Suggested  Progranune  for  Automobile  Research.  Geo.  W.  Watson. 
Automobile  Engr..  vol.  11.  no.  151,  June  1921.  pp.  255-230.  Utilization  of 
low-grade  fuel;  alcohol,  ether,  benzol,  and  mixtures  thereof:  and  solid  fuels. 
Study  of  materials  for  valves,  and  design  of  pistons,  piston  rings  and  cylinders; 
cooling  systerois;  silencers:  lubrication;  shafts;  bearing  metals;  gears;  spring 
suspension;    brakes    and    transmission, 
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Vibrating  Force.  Running  Balance  and  Uniformity  of  Crankeliaft  Kffort  in  K- 
Cylinder  60  Degree  Vee  Engines,  P.  M.  Heldt.  Automotive  Industries,  vol. 
44,  no.  26,  June  30,  1921,  pp.  1427-1429.  4  figs.  Analytical  ntudy  of  vibrating 
forces  in  S-cylinder  Vee  enginr.  One  conclusion  reached  is  that  maximum 
vibrating  force  of  60  deg.  eight-cylinder  engine  is  only  61.2  per  cent  of  that 
of    90   deg.    S-cylindcr    Vee    engine. 

AUTOMOBILE  FUELS 

Research.  Influence  of  Various  Fuels  on  Engine  Performance — IV,  H.  R.  Ricardo. 
Automotive  Industries,  vol.  45.  no.  I,  July  7,  1921,  pp.  8-13  and  17.  6  figs. 
Whrii  all  fuels  are  used  with  same  compression  ratio,  power  output  is  proport- 
ional to  energy  content  of  charge,  but  fuels  which  can  be  used  with  higher  comp- 
ression ratios  without  detonation  are  capable  of  developing  higher  maximum 
power  than  those  which  detonate  at  lower  pressures.     From  Automobile  Engr. 

AUTOMOBILES 


Rbinforced-Concrete.  Reinforced-Concrete  Beams — I,  T.  C.  Broom.  Mech. 
World,  vol.  69.  no.  1799,  July  24,  1921,  pp.  484-486.  1  fig.  Graph  for  design- 
ing rectangular  concrete  beam  with  single  reinforcement. 

BEARING  METALS 

White-Metal.  Some  Properties  of  White  Metal  Bearing  Alloys  at  Elevated  Temp- 
eratures, John  R.  Freeman,  Jr.  and  R.  W.  Woodward.  U.  S.  Dept.  of  Com- 
merce. Bur.  of  Standards.  Technologic  Papers,  no.  188,  April  .5.  1921,  16  pp., 
7  figs.  Apparatus  for  determining  yield  point  and  ultimate  strength 
white-metal  bearing  alloys  at  temperatures  up  to  100  deg.  cent.     Record  of  testa. 

BEARINGS 

Automobile  Engines.  Automobile  Engine  Bearings,  W.  Betterton.  Metal  Ind- 
ustry, (bond.),  vol.  18,  no.  24,  June  17,  1921,  pp.  461-464,  7  figs.  Formula 
for  computing  dimensions. 


Boot  suspension.  Examples  of  European  Practice  in  Three  and  Four-Point  Sus- 
pension, M.  W.  Bourdon.  Automotive  Industries,  vol.  44,  no.  26,  June  30, 
1921,  pp.  1419-1420,  6  figs.  Tendency  is  toward  three-point  type  though  ma- 
jority of  cars  still  employ  four-point  arrangement.  One  maker  employs  aclf- 
aligning  ball  bearing  as  support  for  extended  front  end  of  crankcase. 

Design  in  U.  S.  The  Trend  of  Design  in  the  United  States  of  America.  Automo- 
bile Engr.,  vol.  11,  no.  151,  June  1921.  pp.  215-217.  20  figs.  Notes  on  1921 
New   York   automobile   show. 

Four- Wheel  Brakes.  Engineering  Analysis  of  European  Four-Wheel  Brakes, 
W.  F.  Bradley  and  S.  Gerster,  Automotive  Industries,  vol.  44,  no.  24,  June 
16.  1921,  pp.  1267-1273,  20  figs.  Engineering  features  of  chief  types  and 
results    of    tests. 

Front-End  Drive.  Problems  of  the  Front-End  Drive  in  Automobiles. J.  Edward 
Schipper.  Automotive  Industries,  vol.  44.  no.  24.  June  16,  1921,  pp.  1296-1301, 
16  figs.  Typical  three-wheel  Morse  silent  chain  drive.  Present  and  future 
trend  in  front-end  drive. 

Manufacture.  Manufacturing  Methods  on  a  Light  Car.  Automotive  Engr., 
vol.  11.  no.  151.  June  1921,  pp.  206-211,  18  figs.  Tooling  equipment  at  works 
of  A.  B.  C.  Motors,  Ltd.  Surrey,  England. 

Shock  Absorbers.  Suspension  Shock  Absorber  for  Automobiles.  Sci.  Am.  Monthly 
vol.  4,  no.  1,  July  1921,  pp.  69-70,  5  figs.  Construction  employing  differential 
lever   principle   to   meet   variable   conditions. 

Transmission  Gears.  A  New  Transmission  Designed  to  Facilitate  Gear  Shifting. 
Automotive  Industries,  vol.  44,  no.  25,  June  2.3,  1921.  pp.  1.366-1367,  6  figs. 
Secondary  clutch  completely  disconnects  tranmission  from  propeller  shaft 
during  interval  of  gear  shafting.  Shifting  is  accomplished  by  imparting  rotary 
motion  to  slotted  camshaft  in  gear  box  which  actuates  shifting  yokes.  Shift- 
ing lever  mounted  on  steering  column. 

AVIATION 

Civil  Canada.  Civil  Aviation  in  Canada.  Aviation,  vol.  11,  no.  2,  July  11,  1921, 
pp.  45,  1  fig.  Summary  of  Canadian  civil  aviation  certificates  and  licenses 
issued  during  1920  and  the  first  five  months  of  1921. 

France.  French  Aviation  in  1921.  Capt.  dc  Lavergne.  Aviation,  vol.  10,  no.  24. 
June  13,  1921,  pp.  745-747.     Developments  in  military  and  civil  aviation. 

French  Aerial  Navigation  Regulations.  Organization  of  French  Aeronautics. 
Aerial  Age,  vol.  13.  no.  16,  June  27,  pp.  367-368  and  365.  Regulations  for 
aerial  navigation  in  France.  Establishment  of  Nat.  Meteorological  Bur. 
Note  from  Nat.  Advisory  Committee  for  Aeronautics. 

International  Law.  Aerial  Navigation  and  International  Law  (La  navigation 
Aérienne  et  le  droit  international),  Henri  Bouché.  Aéronautique,  vol.  3,  no. 
24.  May  1921.  pp.  216-220.  Study  of  protocols  befTre  French  senate.  Cen- 
trifugal   study. 

Legislation.  Air  Navigation  Directions — I.  Aeronautics,  vol.  20,  no.  400,  June 
16,  1921,  pp.  442-444,    Survey  of  air  navigation  acts  enacted  from  1911-1919. 

London-Paris  Service.  London-Paris  Service.  Aeronautics,  vol.  20,  no.  400, 
June  16,  1921.  pp.  428-431,  3  figs'  Report  on  installation  work  on  engines, 
oil,  water  and  gasoline  systems,  engine  design,  aeroplane  design,  etc.  (To  be 
continued). 

Soaring  Flight.  Soaring  and  Gliding  Experiments  in  Germany.  Stamley  Yale 
Beach.  Aviation,  vol.  U,  no.  1,  July  4,  1921,  pp.  13-14,  2  figs.  Records  of  flights 
made. 

Technique.  The  Technique  of  Flight — II,  R.  M.  Hill,  .\eronautical  Ul.,  vol.  25, 
no.  126.  June  1921,  pp.  301-311,  2  figs.  Analysis  of  longitudinal  balance  of 

aeroplane. 


B 


BALANCING 

Turbines.  Four  Years  of  Balancing  Practice,  N.  W.  AskinoflF.  JI.  Am.  Soc.  of  Naval 
Engrs.,  vol.  33.  no.  2,  May  1921,  pp.  261-267,  6  figs.  Summary  of  facts  est- 
ablished. 

BEAMS 

Non-Unworm  Section.  Deflection  of  Beams  of  Non-Uniform  Section.  U.  S. 
War  Dept.,  Air  Service  Information  Circular,  vol.  3,  no.  213,  April  30,  1921, 
10  pp.,  10  figa.     Comparison  of  graphical  and  analytical  methods  of  design, 


BEARINGS.  BALL 

Types.  Comparison  of  various  Types  of  Ball  Bearings,  H.  R.  Reynolds  and  R.  W. 
Sellew.  Am.  Mach..  vol.  54.  no.  25,  June  23.  I92I,  pp.  106.5-1067,  7  figs. 
Relation  between  overall  width  tolerances  and  radial  play  mathematically 
demonstrated.     Difference  in  radial  play  before  and  after  mounting. 

BENZOL 

Specifications.  British  Standard  Specification  for  Benzol  for  Motor  Fuel.  British 
Eng.  Standards  Assn.,  no.  135.  Jan.  1921,  9  pp.  3  figs.  Defined  as  liquid  con- 
sisting essentially  of  mixture  of  benzene  ana  not  more  than  30  per  cent  by 
volume  of  toluene  and   xylenes. 

BLAST  FURNACES 

Design.  Designing  Hot  Blast  Stoves,  W.  E.  Groume-Grjimailo.  Iron  Age.  vol.  107, 
no.  25,  June  23.  1921,  pp.  1677-1680,  3  figs.  Proprtioning  passes  and  brickwork 
of  checkers  for  work  they  have  to  do.     Combiistion  and  heat-transfer  problems. 

BOILER  FEEDWATER 

Degabsing.  Degassing  and  Purification  of  Boiler  Feed- Water.  Paul  Ke^tner. 
Proc.  Instn.  Mech.  Engrs.,  no.  4,  June  1921,  pp.  291-.330  and  (discussion) 
pp.  330-360,  21  figs.  Physical  and  chemical  study  of  reactions  involved. 
Classification   and  description   of   methods. 

Purification.  Boiler  Feed  Water  Purification,  S.  B.  .\pplebaum.  Chem.  and  Met. 
Eng.  vol.  25.  no.  1,  July  6,  1921,  pp.  23-26.  Outline  of  respective  merits  of 
various  methods  used  for  boiler  feedwater  treatment,  with  special  reference 
to  advantages  of  Zeolite  water-softening  process. 

BOILER  FIRING 

Oil  Fuel.  Liquid  Fuel  for  Steam-Raising,  N.  A.  .VnfilogofT.  JI.  Soc.  Chcni.  Ind., 
vol.  40,  no.  11.  June  15,  1921,  pp.  205R-209R.  4  figs.  Tj-pical  conversion 
of  Babcock  and  Wilcox  boiler  to  oil  fuel  without  alteration  of  brick  work. 

BOILER  OPERATION 

Draft  Regulator.  Wilkins  Pressure  Regulator.  Power,  vol.  53,  no.  26,  June  28, 
1921,  pp.  1041,  3  figs.     Apparatus  for  draft  and  stoker  control. 

Factor  of  Evaporation.  The  Calculation  of  Boiler  Performance,  W.  B.  Campbell. 
Power  House,  vol.  14,  no.  11,  June  5,  1921,  pp.  28-29.  1  fig.  Graph  for  deter- 
mining   factor    of    evaporation. 

Heat  Balances.  Calculating  Boiler  Heat  Balances.  H.  D.  Fisher.  Combustion 
vol.  5.  no.  1,  July  1921,  pp.  18-24.  7  figs.     Graphs. 

BOILERS 

Cleaning.  The  Influence  of  Soot  and  Scale  Removal  on  the  Economy  of  Steam- 
Boiler  Plants  (Der  Einfluss  der  Reinigung  auf  die  Wirtschaftlichkeit  der 
Dampfkesselanlage),  M.  Schimpf.  GlOckauf,  vol.  57.  no.  15.  Apr.  9.  1921, 
pp.  345-346.  Results  of  tests  carried  out  on  a  double-flue  boiler  snowing  sav- 
ing of  15  per  cent  of  fuel  through  cleaning. 

Electrically  He.vted.  Useful  Possibilities  of  the  Electric  Boiler  (Nagot  om  den 
elektriska  angpannans  anvandningsmojligheter).  Otto  Stalhanc.  Tekniek 
Tidskrift,  vol.  51,  no.  4.  Apr.  6.  1921.  pp.  56-61,  8  figs. 

M  arine.     See    Marine    Boilers. 

Water  Concentration.  Concentration  of  Water  in  Steam  Boilers,  Victor  J. 
Azbe.  Power,  vol.  54,  no.  2,  July  12,  1921,  pp.  46-48,  4  figa.  Description  of 
densimeter,  an  apparatus  for  determining  water  concentration  by  sodium 
chloride  method. 

BRAKES 

Electric  vs  Pneumatic.  Experiences  with  Difi'erent  Types  of  Brakes  on  the 
Berlin  Street  Railway  (Erfahrungen  mit  verschiedenen  Bremsarten  bei  der 
Berliner  Strassenbahn),  E.  Kindler.  Elektrische  Kraftbetriebe  u.  Bahnen, 
vol.  19,  no.  10,  May  24,  1921,  pp.  112-114,  1  fig.  Experiences  with  pneumatic 
and  electric  brakes,  from  which  it  is  concluded  that  the  electric  brake  is  best 
adapted  for  street-railway  operation  because  of  its  simplicity  and  low  cost  of 
tuaintenance, 
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Train.  linuruvrniKiiU  in  Tmlii  llrakinc.  H<'i  Am  ,  vul.  134,  nn. 'JO,  Junr  ;<A,  IU3I, 
pp.  000-407,  4  Amu.  Cuiuliilmliuii  ul  ■traiclit  alHl  >utainatic  sir  lirakiiii  <Jp- 
■itnni  for  cuiitroT  uf  tniln  un  ■t«cp  gmdiw. 

HKARS 

1I|4U|.  Ui-MinrANi'K  UiKlt-l(**««i'*(Httc<'  Hriuui,  IViullrlun  I'owrll  Mmwi  Wnrlil,  vol 
17.  nu  i'2,  Juiir  IMl'l.  pp  l.M-l,Vt.  MitniifRi'turt^  of  iiprc4»l  liruMM  «lul 
lintntm  tu  rrnint  larK<'  Nlri'Mwi*,  n|MM>iR)ly  bruiiiri*  fur  iiliip  protM'Ilirn  TrBitnlat' 
mI  fritiii   HulU'tiii  'iVehnuloiitquti  dvn  .VrU  et   Mrticin. 

UHII.DINU  rONHTRUCmON 

Tout  Aoi-ountinu.  Coiwtruotioi»  Aroimitling  lender  rniforni  Hy«t<»m.  KIi»c. 
Krv.  (Chioncii).  vol  TU,  no.  1.  July  2.  in^l,  pp  lUI  Kunli  it«in  of  cipomliturti 
*'liuMirti<J  ftni)  ri'cortliMl  in  fornt  to  iw>i[nitfntr>  roMtJt  on  vnrioUH  pluiiln  and  linm 
»ih1  of  vnriouN  npooilir  piirtjt  of  Nurli  pluntN  iinti  linoM  Kxaniplcn  of  nrrounU*. 
Coniilrui'tion  ('out,  W  N  Connor.  .11  Umlun  Sue.  Civil  Kntr.,  vol.  X, 
no.  S,  Mny  lltl'l.  pp.  1S7-1U7,  \2  ligii.  Sugftwlnd  fornu  tor  kmpins  reounl» 
of   coutil   in    building   construoliun. 

Stkei^Kiiauk  Unliioing  the  Cimt  of  Stw-I-Kmnic  Hiiilding,  H.  Kloming.  Jl.  Weiit- 
irn  Soc.  of  Kngm.,  vol.  2tl,  no.  «,  June  1021.  pp  22()-220.  Mi-thod  of  reducing 
eoMt  of  eoniitruetion. 

BRIIXiES,  CONCRETE 

Cantiluvkr  .\r<-h.  Dout>Ie-I>runi  nnd  Csntilever  Arelie»,  Paniel  H.  I.utrn.  Eng. 
WorH,  vol.  l!t,  no.  1.  July  1(121.  pp.   11-1.1,  17  fig».     Typical  Blrucluri-s 


CAH».  FREIGHT 


CoNCKim:  Floohh. 
I,  July  1021. 


BRIDGES.  HIGHWAY 

Concrete  Highway  Bridge  Floor».     Eng.   World,  vol.   19,  no. 
pp.  7-1*.  S  fig».     Typical  designs  develtjpeil  in  several  state». 

BRIDGES.  SUSPENSION 

C\mukn-Phii.adklphia.     Bridging   tJie   Delaware  at   Philadelphia.     .\m.   Sci..   vol. 
12Ô,  no.   1.  July'  2.   1921.  pp.  8-9.   and   15-lt'i.  0  figs.     Two-cable  suspension 
*  '      about  to  be  constructed  across  Delaware 


bridge  with  main  span  of  1750  ft 
to  join  Camden  with  Philadelphia 


Engineering  Studies  for  Philadelphia-Camden  Bridge.  Eng.  New8-Rec., 
vol.  86.  no.  25,  June  23,  1921,  pp.  1086-1090,  5  figa.  Ideation  fixed  by  traffic, 
street  condition»  and  cost.  Rock  at  100  ft.  depth.  Single-span  superstruct- 
ure with  135  ft.  clearance  height.     Su-spension  bridge  cheaper  than  cantilever. 


Dmn^irAH  Tum      Draft    (iear    Te»tji    of 
.Meeh    Engr  .  vol    »,"..  no    7.  July   1921. 
at  T.  H  .Syiiiington  (.'o.  teating  plant  at  Ufjchmter.  .S.  Y 
iiig  and  interpreting  reronia. 


the     lUilrowl     A  1 
pp    4:t.'>-<41.  U  fin 


Rjr. 

.  t  Umu 


fAIW,  .MAIIX 

UMiT-CoNTAiNra  EpiMTh- .Making  Kiperiinenii)  with  Unit-<,'ont«iner  .Mail  Can. 
Trans|M>rUtion  Wurlil,  vol  3.  no.  4.  June  lUZI.  itp  11-12,  2  Rw-  Removable 
containi-r  ruri»  o|K>ratnil  by    .Vew   York  Central. 

CARS,  REFRIGERATOR 

Inwiti'TIOm  TranM|Hirtalii>n  iM'ononiicii  of  the  Itefrigerator  Car,  H.  R.  .Vewlean, 
.\  .S  It  10  Jl  .  vol  7.  no  r,,  .Mar  1921.  pp  :|H.3-.1H9  ln«pe<tK.n  prarticeol  Fruit 
Diflpatch  Co..  vendorn  for  I'niled  Fruit  Co. 

CARBURETORS 

Tkmt».  Trial»  of  Cermun  Carburetor»  for  Ufling  Non-Volatile  Fuel».  Benno  R.  Dier- 
feld.  Automotive  Indujtrie».  vol.  4S.  no,  1,  July  7,  1921.  pp.  4-S.  2  fig».  Wii»- 
ning  in»trunient»  in  competitive  t«at«  made  partly  on  rood  and  partly  on  lab- 
oratory   testing    stand. 


CA.ST  IRON 


Research 


,Rcn.  British  Iron  Re«earch  .\ssociation  Meet».  Joaeph  Horton.  Foundry, 
vol.  49,  no.  13,  July  I.  1921,  pp.  .''>:<l-f>32.  Procren  made  in  develop- 
ment of  Britiah  Cast  Iron  Research  Association. 

CEMENTS 

.ApiivProof.  .\cid-Proof  CcmenLs.  (.Sfturef«»te  Kitte)  H.  Kleinlogel.  Chemiker- 
Zeitung,  vol.  4.';.  no.  'A,  May  5,  1921,  pp.  432-133.  .Satisfactory  result»  obtain- 
ed from  tests  with  cement»  from  firm  of  Rdssler,  Benshelm,  Germany,  to  be 
used  for  lining  reinforoed-concrete  containers  for  diHerent  kind»  of  aeuu. 

CENTRAL  .STATIONS 

Operation.  Organiiation  and  Operation  of  Inter-connected  Electric  connected 
Electric  Plants  (L'esprit  des  groupements  de  centrales,  leur  organisation — 
Leur  exploitation),  Fernand  Courtoy.  .Association  des  Ingénieurs  électriciena 
sortis  de  l'Institut  Electro-technique  Montefiore.  vol.  3.  no.  5.  1921.  pp.  99- 
146.  15  figs.  Regulations  for  establishment  of  corporations  to  engage  in 
exploitation  of  centralized  electrical  systems.     Technical  and  financial  study. 


CABLES,  ELECTRIC 

SoLDERlNO  Sockets.  British  Standard  Specification  for  Electric  Cable  Soldering 
Sockets.  British  Eng.  Standard  .Assn..  no.  91.  Feb.  1921,  8  pp.  3  figs.  For 
cables  from  0.0018  to  1.000  sq.  in.  sectional  area. 

CABLEWAYS 

Aerial.  Aerial  Cableways  (Les  transporteurs  aériens  à  cables),  F.  Cretin.  Génie 
Civil,  vol.  78,  no.  19.  May  7.  1921,  pp.  .385-390,  4  figs.  Study  of  stresses  in 
cable  and  resistance  of  carriage  to  travel.     Notes  on  design. 

CANALS 

New  York  State  Barge  Canal.  Economical  Transportation  on  the  New  York 
.State  Canal — IV.  Motorship.  vol.  6.  no.  7.  July  1921,  pp.  558-.Ï.59,  4  figs. 
Economical   comparison  of  barges  of  various  types. 

CARS 

CocPUNOB.  Impact  and  Its  Relation  to  Damage  Claims.  J.  .\.  Pilcher.  Ry.  .Age. 
vol.  71.  no.  2,  July  9,  1921,  pp.  77-79,  1  fig.  Graph  showing  relation  between 
speed  at  which  cars  are  coupled  and  force  of  impact.  Evils  are  avoided  when 
speed  does  not  exceed  2  miles  an  hour. 

CARS 

Electric.  Some  Recent  Interurban  Car  Designs.  Eleo.  Ry..  Jl..  vol.  58,  no.  1,  July 
2,  1921,  pp.  6-10.  13  figs.  Trend  of  practice  in  construction  of  all-steel  electric- 
railway  cars. 

Welland,  Canada.  Canada's  Great  Ship  Canal.  J.  F.  Springer.  Sci.  Am.,  vol. 
124.  no.  26.  June  25. 1921.  pp.  501-505,  4  figs.  Present  status  and  ultimate  plans 
of     Welland     improvement. 

Heavy  type.*.  Heavy  Locomotives  for  the  Southern  Pacific.  Ry.  .Age.  vol.  71,  no. 
1.  July  2,  1921.  pp.  15-17,  4  figs.  Pacific  and  Santa  Fe  types.  Characteristics 
Pacific,  tractive  effort,  43.660  lb  :  cylinders.  25  in.  by  30  in.;  weight, 
toUl  engine,  297.800  lb.:  wheelbase,  driving,  13  ft.;  Santa  Fe.  tractive  effort. 
75.150  lb.;  cylinders.  29'2  in.  by  32  in.;  weight,  total  engine,  385,900  lb.; 
wheelbase.  driving,  22  ft.   10  in. 

Insolation.  Insulation  of  Freight  and  Passenger  Cars,  Wm.  N.  .Allman.  Ry. 
Mech.  Engr.,  vol.  95.  no.  7.  July  1921,  pp.  444-449.  3  figs.  "Theoretical  and 
practical  considerations;  values  of  various  materials;  calculating  heat  trans- 
mission. 


CENTRIFUGALS 

Water-Driven  Some  recent  developments  in  Water-Driven  Centrifugal»,  F.  J. 
Broadbent  Engineering,  vol.  111.  no.  2894.  June  17.  1921.  pp.  744-745.  6  figs. 
PeltOD-wheel-driven  machines  with  cage  of  723  in.  diameter 

CHEMICAL  INDUSTRIES 

Prohibition  and.  .Alcohol  and  the  Chemical  Industries.  J.  M.  Doran.  Jl.  Indus. 
&  Eng.  Chemistry,  vol.  13,  no.  6.  June  1921.  pp.  564-563.  Plea  for  regulation 
of  prohibition  in  such  manner  as  not  to  interfere  with  chemical  industries. 

CLUTCHES 

Design.  American  and  British  Practice  in  Clutch  Design,  Herbert  Chase.  Au- 
tomotive Industries,  vol.  44,  no.  24,  June  16,  1921.  pp.  1302-1313,  28  figs. 
Advantages  and  disadvantages  of  various  types  of  clutches  are  discussed  and 
merits  and  demerits  of  many  design  features  pointed  out.  Notes  on  theory 
of  design  and   tabulation  of  dimensions,   pressures,   capacity,   etc.   of  many 

Practice  and  Theory  in  Clutch  Design.  Herbert  Chase.  Jl.  Soc.  of  Au- 
tomotive Engrs..  vol.  9.  no.  1.  July  1921,  pp.  39-52.  28  figs.  Comparative 
study  of  American  and  British  practices  in  clutch  design. 

Hydraulic.  High-powered  Hvdraulic-Clutch  for  Diesel-Driven  Tankers.  Mo- 
torship, vol.  6,  no.  7,  July  1921.  pp.  579.  1  fig.  Tests  by  British  .Admiralty 
of  Hele-Shaw  device  for  motorships. 

COAL  DUST 

S4MPL1NG.  Coal-Dust  Sampling  and  Methods  .Adopted  in  Practice,  R.  C.  Smart. 
Iron  &  Coal  Trades  Rev.,  vol.  101.  no.  2779,  June  3,  1921.  pp.  753-754.  3  figs. 
Regulations  of  British  Navy.     Paper  read  before  South  Wales  Inst.  Engrs. 


COAL  HANDLING 

PiER.^.  Mechanical  Trimmers  Facilitate  Coal  Loading.  P. 
vol.  70,  no.  25,  June  24.  1921.  pp.  143.3-1436.  5  figs, 
tatlation    at    Curtis    Bay   piers,    Md. 


G.  Lang.  Jr.     Ry.  -Age. 
Baltimore  &  Ohio  ins- 


COAL  MINING 

Thick  Seams.  Hydraulic  Packing  in  Thick  Coal  Seams.  H.  M.  Tarlton.  Trans. 
Min.  &  Geological  Inst,  of  India,  vol.  15,  part  2,  .April  1921,  pp.  107-116  and 
(discussion)  pp.  116-122,  4  figs,  on  4  supp.  plates.  Coal  mining  by  hydraulic 
packing  combined  with  machine  coal-cutting  and  mechanical  coal-face  con- 
veyors. 
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COAL  TIPPLES 

Construction.  Among  Other  Preparation  Devices  at  Diamond  Mines  is  One  for 
Picking  Each  Separately,  Donald  J.  Baker.  Coal  Age,  vol.  19,  no.  25,  June 
23,  1921,  pp.  1111-1116,  8  figs.  Cars  brought  to  feeder  bv  rope  are  fed  to  dump 
which  revolves  completely  over,  ears  being  held  by  wheel  clamps.  Reciprocat- 
ing screene  hang  from  rods  and  do  not  rest  on  rollers. 

COBALT  STEEL 

Analysis.  The  Determination  of  Cobalt' and  Nickel  in  Cobalt  Steels,  G.  E.  F.  Lun- 
dell  and  J.  L  Hoffman.  Jl.  Indus.  &  Engr.  Chemistry,  vol.  13,  no.  6,  June 
1921,  pp.  340-543.  Method  based  on  electrodeposition  of  cobalt  and  nickel 
in  solution  freed  from  iroa,  chromium,  tungsten,  molybdenum,  vanadium  and 
copper. 

COKE 

BnEEZB.  Boiler  Fuel  Mixture  Tests,  John  Blizard  and  James  Neil.  Gaa  Rec,  vol. 
19,  no.  12,  June  22,  1921.  pp.  25-27  and  34,  3  figs.  Experiments  conducted 
at  Bur.  of  Mines  to  determine  steaming  value  of  coke  breeze  when 
mixed  with  Pittsburgh  coal  and  fired  by  hand. 

Metalldrqicai..  Notes  on  the  Value  of  Metallurgical  Coke,  G.  Deladriere.  Col- 
liery Guardian,  vol.  121,  no.  3154,  June  10,  1921,  pp.  1668-1669,  4  figa.  Graphs 
comparing  relative  values  of  different  grades  of  coal.  Translated  from  Revue 
universelle  des  mines. 

COKE  OVENS 

Bt-Products.  Adaptability  in  Coke  Oven  Practice,  C.  R.  Meissner.  Gas  Age, 
vol.  47.  no.  12,  June  25,  1921,  pp.  503-506,  5  figs.  Among  features  of  Hazel- 
wood  plant  are  concrete  casings  for  exhausters  and  boosters  and  flushing  of 
collecting   mains  with   condensate. 

Plants.  New  Coke  Oven  at  St.  Louis,  Hector  Prud'homme.  Gas  Rec,  vol.  19. 
no.  12,  June  22,  1921,  pp.  19-23,  5  figs.  Eight  Piette  type  of  ovens 
installed  at  plant  of  Laclede  Gas  Light  Co.  for  test  purposes.  Thirty-day  test 
run  shows  splendid  results. 

COLD  SAWS 

Use  in  Steel  Works.  The  Use  of  High-Speed  Cold  Saws  with  Toothless  Blade 
in  Steel  Works  and  Foundries  (Verwendung  schnellaufender  Kaltsrigen  mit 
zahnolsem  Sageblatt  in  Hiittenwerken  und  Stahlgiessereien),  A.  Lobeck. 
Werstattstechnik.  vol.  15,  no.  12.  June  15.  1921,  pp.  351-353.  12  figs.  Des- 
cribes new  cutting  method  for  use  with  steel  castings  of  a  given  shape  and 
hardness. 

COMBUSTION 

Flue-Gas  Analysis.     Determination  of  excess  Air  From  Flue-Gas  Analysis,  R, 
Brown.     Combustion,  vol.  4,  no.  6,  June  1921,  pp.  24-25,  1  fig.     Construction 
of    excess    air    chart. 

COMPRESSED  AIR 

Waste.  Saving  Fuel  by  Decreasing  Air  Waste,  N.  A.  Craigue.  Indus.  Management, 
vol.  61,  no.  11,  June  1,  1921,  pp.  418-421,  3  figs.  Methods  of  reducing  waste 
and  diminishing  leaks  i  n ,  compressed  air  systems. 

CONCRETE 

Alkali  Action.  Progress  in  Investigation  of  Alkali  Action  on  Concrete.  E.  C.  Bebb. 
Concrete  Products,  vol.  20,  no.  6,  June  1921,  pp.  27-29.  Investigations  con- 
ducted by  Bur,  of  Standards,  Reclamation  Service,  Drainage  Investigations 
Office  of  Dept.  of  Agriculture  and  Portland  Cement  Assn. 

Oven  Drying.  Effects  on  Concrete  of  Immersion  in  Boiling  Water  and  Oven  Dry- 
ing. W.  J.  Schlick.  Iowa  State  College  of  Agriculture  &  Mechanics  Arts  Offi- 
cial Publication,  vol.  19,  no.  44,  Mar.  30,  1921,  24  pp.,  13  figs.  Experiments 
Boiling  without  previous  drying  caused  reduction  in  weight,  while  boiling 
following  oven  drying  caused  increase  in  weight,  there  having  been  marked 
loss  in  strength  in  each  case. 

Waterproofing.  Some  Methods  of  Securing  Impermeability  in  Concrete.  Ewart 
S.  Andrews.  Concrete  &  Constructional  Eng.,  vol.  16,  no.  6,  June  1921,  pp. 
369-374.  Classification  of  methods  for  securing  impermeability,  paper  read 
before     Concrete     Inst. 

Waterproofing   Concrete — I,   J.  H.  Burgess.     Commonwealth  Engr.,  vol. 
8,  no.  8.  Mar.  1,  1921.  pp.  248-250.     Permeability  tests. 

CONCRETE  CONSTRUCTION 

Gravity  Plants.  Graphic  Wattmeter  Checks  GraWty  Plant  Operation.  Eng. 
News-Rec.  vol.  86.  no.  25.  June  23,  1921,  pp.  1067-1068,  3  figs.  Details  of 
distant  operations  indicated  on  chart  at  construction  engineers'  desk. 

CONCRETE  CONSTRUCTION,  REINFORCED 

Developments.  Modern  Reinforced  Concrete  Industrial  Structures  (Moderne 
strutture  industriali  in  cemento  armato),  Luigi  Santarella.  Industria,  vol. 
35,  no.  8,  April  30,  1921.  pp.  175-179  and  180-181,  16  figs..  Typical  factory 
constructions. 

CONDENSERS.     STEAM 

Cleaning.  Removing  Scale  from  Surface  Condenser  Tubes  with  Hydrochloric 
Acid,  Norman  G.  Hardy.  Power,  vol.  54,  no.  1,  July  5,  1921,  pp.  22-24,  1  fig. 
Apparatus   and   process   described. 

Acid  Cleaning  of  Condensers,  Norman  G.  Hardy.     Elec.  World,  vol.  78, 
no.  2,  July  9.  1921.  pp.  64,  1  fig. 


Developments.  Recent  Improvements  in  the  Design  of  Condensers  for  Steam 
Engines  (Récents  Perfectionnements  des  appareils  de  condensation  des  ma- 
chines à  vapeur  d'eau);  L.  Jauch.  Chaleur  et  Industrie,  vol.  2,  no.  13,  May 
1921,  pp.  239-246,  3  figs.  Technical  study  and  historical  survey.  (To  be 
continued.) 

CONNECTING  RODS 

Machining  Methods.  Another  Method  of  Machining  Connecting  Rods,  Fred 
H.  Colvin.  Am.  Mach-,  vol.  54,  no.  25,  June  23.  1921.  pp.  1068-1069,  5  figs. 
Methods  and  fixtures.  Facing  both  ends  of  boss  at  once.  Drilling  machine 
with  special  attachment.     Boring  two  rods  in  one  operation. 

Machining  Connecting  Rods.  Eng.  Production,  vol.  2,  no.  38,  June  23. 
1921,  ipp.  744-746,  11  figs.  Methods  employed  at  leading  automo- 
bile factories. 

CONVEYORS 

Workshop.  Mechanical  Conveyors  for  Workshops,  Hubert  Hermans.  Forging 
&  Heat  Treating,  vol.  7,  no.  6,  June  1921.  pp.  316-319,  10  figs.     Types  used 

in  German  workshops. 

COPPER 

Gases,  Action  on.  The  Action  of  Reducing  Gases  on  Heated  Copper,  H.  Moore, 
and  S.  Beckinsale.  Engineering,  vol.  Ill,  no.  2893.  June  10,  1921,  pp.  729- 
732.  8  figs.  Results  obtained  in  experiments  showed  that  injurious  effect  of 
reducing  giises  on  heated  copper  is  result  of  their  interaction  with  cuprous  oxide 
always  present  in  commercial  copper.  Markedly  injurious  effect  is  produced 
even  when  oxygen  content  of  copper  does  not  exceed  0.026  per  cent.  Paper 
read  before  Inst,  of  Metals. 

COPPER  ALLOYS 

Copper-Tin.  The  Constitution  of  the  Alloys  of  Copper  with  Tin-Ill  and  IV,  John 
L.  Haughton.  Engineering,  vol.  111.  no.  2895,  June  24,  1921,  pp.  789-793. 
23  figs.  Transformations  occurring  below  entectic  temperature.  Photomi- 
crographs. 

CORROSION 

Protective  Treatments.  Notes  on  Oxydizing  Cementation,  Galvanization, 
Sherardizing  and  Metalizing  By  Pluverization  (La  cimentation  oxcidante. 
La  galvanisation.  La  shérardisation.  La  metallisation  par  pulvérisation). 
J.  Arnoul  de  Grey.  Chaleur  et  Industrie,  vol.  2.  no.  13.  May  1921,  pp.  2.5.'^ 
262.  Exposition  and  comparative  study  of  methods  of  protecting  metallic 
objects   against   corrosion.     (To   be  continued.) 

COST  ACCOUNTING 

Overhead  Costs.  Budgeting  Factory  Overhead,  E.  E.  Carlson.  Factory,  vol. 
27,  no.  1,  July  1,  1921,  pp.  31-34,  4  figs.  Experience  in  operation,  of  budget 
plans  of  Fairbanks,  Morse  &  Co.  and  A.  O.  Smith  Corp. 

Uniform  System.  Advises  Use  of  Uniform  Cost  System,  Robert  E.  Belt.  Foundry, 
vol.  49,  no.  13,  July  1,  1921,  pp.  524-526.  Economical  advantages  of  intro- 
ducing uniform  cost  system  in  manufacturing  plants.  Paper  read  before  Na- 
tional Industrial  Cost  Conference. 

COUPLINGS 

Whitney  Free  Floating.  Whitney  Free  Floating  Coupling.  Power,  vol.  54, 
no.  1,  July  5,  1921,  pp.  24,  2  figs.  Designed  to  allow  for  misalignments,  either 
parallel  or  angular.     Coupling  consists  of  two  hubs  and  special  design  of 

driving    link. 

CRANES 

Tower.  Tower  Crane  for  Handling  Timber.  Engr.,  vol.  131,  no.  3415,  June  10. 
1921,  pp.  624-625,  1  fig.  Designed  to  deal  with  loads  of  5  tons  at  radius  of 
50  ft.  and  of  3  tons  at  radius  of  100  ft.;  with  clear  height  of  lift  of  52  ft. 

CRANKCASES 

Machining  Operations.  Details  of  Crankcas,  Works  Am.  Mach.,  vol.  54.  no.  25, 
.Tune  23.  1921,  pp.  1088-1090,  9  figs.  Different  types  of  reaming  fixtures. 
*'Hand"  reaming  by  pneumatic  motor.  Running  in  crankshaft  bearings  by 
power.     Roller   conveyors   as  labor  savers. 

CUPOLAS 

Clays  for  Daubing.  Cupwla  Daubing  Clay  .\ffects  Iron,  Carl  Buberl.  Foundry, 
vol.  49,  no.  13,  July  1,  1921,  pp.  533-534.  Poor  and  good  clays  for  daubing 
cupola  are  defined  and  results  of  testa  showing  detrimental  effects  of  poor 
grade  of  refractory  given.     Aluminuna  additions  improve  quality. 

Oil  Firing.  Oil  Lowers  Cost  of  Fuel  in  Cupola,  Karl  K.  Berthold.  Foundry',  vol. 
49.  no.  13,  July  1,  1921,  pp.  530-531.  Experience  at  Austrian  Foundry.  Oil 
was  introducea  as  adjunct  to  coke  in  cupola  and  cost  of  fuel  was  decreased  in 
consequence  as  well  as  metal  with  lower  sulphur  content  was  obtained.  Trans- 
lated from  Stahl  U.  Eisen. 

Operation.  Fitting  the  Cupola  to  Its  Work,  Y.  A.  Dyer.  Iron  Age,  vol.  107,  no: 
25,  June  23.  1921,  pp.  1675  and  1727-1729.  Cupola  operation.  Physical 
and  chemical  factors  as  related  to  efficiency.     Position  of  fusion  zone. 

CUTTING  TOOLS 

Dehion.  Metal  Cutting  Tools — XII,  A.  L.  DeLeeuw.  Am.  Mach.,  vol.  .55,  no.  1, 
July  7,  1921,  pp.  4-9,  13  figs.  Form  tools;  plate  tools,  bar  tools  and  circular 
form  tools,  .advantages  and  disadvantages  of  each.  Shaving  tools  and 
their  action. 
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DIR  CASTING 

hmvnLOi'MKNTN.     Ijilrn  Dt'vnlopiiti'itU  In  Iho  Dir-C'iullitc  Imliiiilrv.     Raw  Mnlrrlal 

vol.  4,  11(1.  r,,  Miiy  i\rji,  lip.  in(Ma:i,  1.1  iian. 

1>I1'>4K1.  KNOINE8 

Hoi.iii-lNJRrTidN.  Injttrtlon  uiul  (\>nil)Ufl(ion  i>f  Kurl-(  )il  -  IV,  ('.  .1,  llitwkm.  M»>- 
turMhip,  vdl.  <l,  ho.  7,  July  IDJI,  pp.  ri7.'t-A71,  I  11k.  l'ÏKiHiriitixnlji  witli  ituliil 
iiiioetiaii  Hiid  uir  bltutl  in  innriiip  Uuvol-oiiKinnn.     (Cuiitinuntion  of  fwrinl.) 

STANUAiiDiiau.  Stniulunliitxl  Uimol  KngiiMw — V,  H.  R.  S«ti.  Mar.  Knc.  vol.  2A, 
no.  7,  July  IU21.  pp.  M8-fi6;^,  7  llgs.  niflcrumlon  of  tlntihlp  arting  two-oynlfi 
oiigino  and   itn   pouihiUtKv. 

DRAWINGS 

Kii.iNa.     SyHtontM  fur  Indnxtng  nml  Filing  Drawingn.     Rng.  A  nuntraoting,  vol.  55, 
no.lî.'i,  Jiiiip  '22.  Ii>21.  pp.  (UM>-tlll,  4  figs.     Syntcin»  umnl  by  fivo  prominent  ong- 
inoiTing  uihI  niiinufuc-turing  onturprinrft.     i*apiT  rviui  lK-f<ir»  Clevplund  fCng. 
8oc. 

DRILLINQ  MACHINES 

MANUrACTtTitK.  nuilding  Drilling  Machines.  Engr.  Troiluction,  vol.  2,  no.  nn,  June 
9,  10:^1.  pp.  0<>4-7O:i.  L't  (igs.  Afethods  ut  works  of  Associated  BritiHlt  .Mach- 
ine   Toot    Milkers,    Halifax. 


KUKCTl'MC  DRIVE 

I^ooiMQ  iNhiiaTNT.  KlMtfU?  AppUftatli*rui  in  ttwi  l>j««tnc  InduMry  of  th«  Sortii- 
wmt.  K.  IV  Whitnry.     Onn    EIno.  IU>v  ,  Vfil.  'M.  no.  7.  July  1U.I1,  pp.  ti'M-*\3». 

H   tilt». 

Puuiii.  EInrtrio-Motor  Drivna  for  I'ump«,  GoMon  Fox.  I'owfr,  vol,  M.  no  I. 
July  A,  lO'il,  pp.  2-A.  A  flgn.  Advantagaa  of  rnciprormting  aod  r«ntrifugal 
punipa.  How  to  Agurn  napanitlra  and  pownr  rMjufrtwI.  C^wraling  cUarartar- 
Utira.     I'ypcM  of  motor  to  uaa  for  difT«rent  kinila  of  Mrrvlm. 

I'kxtii.k  iNoimrnr.  H<*lfMition  of  folyphnwi  WttUtrm.  Il^-rijnrnio  V.  Flail^y.  Ele« 
Worlil,  vol.  78.  no.  I.  July  2.  1U2I.  up.  UV-Ml.  7  figji  Klwrtnr  drive  in  l«-ttil« 
Indujitry.  Goniparîson  of  floctriral  and  phyniral  rïtar»cl«rMitica  that  afTect 
»«^rvic«  riMjuimrnonts.  Choioa  of  apoed,  frixiuincy  wcigiit  and  rating  ara 
conaid«red.     Squirrul-coga  coiiiparod  with  wound-rotor  mot/ir. 

Inductive.  Kt^ront  I'rogrnM  in  High-FrefiutsMcy  Indurtivn  llr>ating,  E.  F.  .Sorthrup. 
Chem.  é.  MoUllurgical  Eng.,  vol.  24.  no.  25.  Jua«  22.  )tt2l,  pp.  1007-1 100, 
A  figs.  Notoa  on  dcnign,  otH>ration,  malting  rate  and  pfjwer  input  of  electric 
furnaroM  uninijf  high-fr<M|Upncy  indurtiv«>  hnatitig  Elertric  furnar/n»  are  lining 
uaed  for  melting  prncioiui  nu-tabt  at  U.S.  mint  and  hy  leading  silver  broker. 
Paper  read   before  Am.    Electrochemical  Hoc. 

ELECTRIC  GENERATORS.  D.  C. 

TiiRBB-BRusn.  Dynamos  with  Throe-Bruahee  (Dynamoa  à  troia  balaia).  Bulletio 
de  la  Société  Française  dea  ElecUiciens,  vol.  1,  no.  2.  Feb.  1021.  pp.  31-«e.  31 
figa.  Properties  and  characteristics.  Study  of  automatic  regulation.  Ap- 
pncationa  to  electric  lighting  of  automobiles  and  trains. 


Moi.tiplb-Spinule.  Drilling  Two  DifTcront  Parts  on  One  Machine,  J.  H.  Moore. 
Can.  Machy.  vol.  2.'».  no.  2ri.  June  23.  1921.  pp.  25-27.  9  figs.  Ufles  and  advan- 
(agt'S  of  niuItiplt*-8piiulU>  drilling  iiiaehineA.     Typical  examples  of  work. 

Heavy  MultipU^Head  UriltiiiR  Machin^^4.  lOngineering,  vol.  Ill,  no.  2S93, 
June  10,  1921,  pp.  714  and  71U,  2  tigs.  Designed  by  Beyer,  Peacock  &,  Co., 
Manchester,  England,  to  meet  requirements  of  locomotive  nnd  marine  engine 
shops. 

DROP  FORGING 

Ingots  roB.  Billets  for  the  Drop  Forger,  Harry  Broarley.  Forging  &  Heat  Treat- 
ing, vol.  7,  no.  G,  June  1921,  pp.  307-313,  13  tigs.  Cracks,  blowholes,  pipe  and 
segregates  in  ingots,  and  laps,  roaks,  burning  clinks,  flash  and  remnant  defects 
in     forgings    arc    diâcussod. 

Plants.  DropnForge  Plant  I,ay-Out  and  Equipment.  Machy.  (N.Y.),  vol.  27,  no. 
11,  July  1921,  pp.  1039-1044,  9  figs.  Drop-forging  plant  arranged  for  handling 
large     quantities     of     work. 

DUST 

Measurement  OP  Dustiness.  The  Shinizu-Wilson  Cloud-Condensation  .Xpparatus. 
Elecn.,  vol.  86,  no.  2247,  June  10,  1921.  pp.  720, 2  figs.  Apparatus  for  measuring 
dustiness  of  atmospliere.  Modifications  of  Wilson  cloud-condensation  apparatus. 


E 


EDUCATION.  ENGINEERING 

Problem  or.  How  should  the  Engineer  Be  Educatetl?  F.  L.  Bishop,  Knox  Taylor, 
Comfort  A.  Adams,  W.  C.  Spruance,  Moorhead  C.  Kennedy,  R.  E.  Anderson 
and  Donald  A.  Hampson.  Am.  Mach.,  vol.  54,  no.  26,  June  30,  1921,  pp. 
pp.  1105-1109.  Résumé  of  remarks  expressed  at  joint  meeting  of  Am.  Soc.  of 
Mech.  Engrs.  and  Am.  Inst.  Elec.  Engrs. 


ELECTRIC  MEASURING  INSTRUMENTS 

Urpairino.  Repairing  Electrical  Switchboard  Instrument,  Victor  H.  Todd.  Power, 
vol.  53,  no.  26,  June  28,  1921,  pp.  1044-1047,  9  figs.  Detection  of  causes  of 
fnihire, 

ELECTRIC  MOTORS 

Coil  Winding.  Order  System  for  Coil-Winding  Shop,  A.  C.  Roe.  Elec.  World, 
vol.  78,  no.  2,  July  0,  1921,  pp.  65-70,  4  figs.  Instruction  cards  used  in  motor- 
repair  shop  of  WestÎDghouae  Electric  &  Mfg.  Co. 

ELECTRIC  MOTORS,  A.  C. 

CoNTHOi-LERS.  Altcmating-Current  Controllers  Automatically  Operated,  G.  J.  Kirk- 
gasser  and  E.  W.  Seeger.  Elec.  Rev.  (Chicago),  vol.  78.  no.  26,  June  25.  1921. 
pp.  101 1-1015,  13  figs.  Principle  and  application  of  motor-control  apparatus. 
Squirrel-cage,  slip-ring  and  synchronous  motors.  Types  of  starting  and  regu- 
lating   devices. 

Induction.  The  Squirrel  Cage  and  Wound  Rotor  Induction  Motors,  Engineering, 
vol.  Ill,  no.  2894,  pp.  755-756,  6  figs.     Performance  curves. 

Polyphase.  Notes  on  the  Diagram  of  Polyphase  Commutator  Motors  CRematquea 
sur  le  diagramme  des  moteurs  polyphasés  à  collecteur).  A.  Blondel.  Revue 
générale  de  l'Electricité,  vol.  9,  no.  24,  June  11,  1921.  pp.  835^40, 4  figs.  Gene- 
ral method  for  constructing  diagrams  applicable  to  study  of  alternating-current 
commutator    rotating-field    machines. 

ELECTRIC  PLANTS 

Interconnection.  Power  Administration  Effects  Economy,  Fred  B.  Lewis.  Elec. 
World,  vol.  7S,  no.  2,  July  9.  1921,  pp.  57-58.  4  figs.  Methods  which  have  been 
adopted  in  California  to  operate  steam  and  hydro-electric  plants  for  maximum 
efficiency  and  economy  of  resources. 


ELASTICITY 

Moduli.  Elasticity.  Engineering,  vol.  111.  no.  2893,  June  10,  1921.  pp.  701-702» 
13  figs.     Derivation  of  formula  expressing  relation  between  moduli  of  elasticity. 

ELECTRIC  CIRCUITS,  A.  C. 

Overvoltages.  Principal  Modern  Methods  for  Automatically  Dividing  Electric 
Circuits  Into  Sections  in  Case  of  Overvoltage  (I-e.s  principales  méthodes  moder- 
nes de  sectionnement  automatique  des  circuits  électriques  en  cas  de  surintensité) 
D.  Scoumanne.  Revue  générale  de  l'Electricité,  vol.  9,  no.  24,  June  11.  1921. 
pp.  843-851,  3  figs.  Apparatus  used  in  high-tension  three-phase  installations. 
(To   be   continued). 


ELECTRIC  CONDUCTORS 


ELECTRIC  POWER 

B.A.SES  FOR  R.^TEa.  Establishment  of  Rational  Tariff  for  Electric  Power  Rates 
(Etudes  pour  l'établissenint  d'un  tarif  rationnel  de  vente).  G.  V'iel.  Re^•uegéné- 
rale  de  l'Electricité,  vol.  9,  no.  23,  June  4,  1921.  pp.  807-812.  9  figs.  Mathema- 
tical    study. 

Trolley  Wires.  Construction  and  Maintenance  of  Catenary  System,  F.  W. 
Bellinger.  Elec.  Traction,  vol.  17,  no.  6.  June  1921,  pp.  373-377,  3  figs.  Ex- 
perience of  Butte,  Anaconda  &  Pacific  Ry.  Co. 

ELECTRIC  SWITCHES 

Automatic.  Operating  Features  of  Automatic  Switching  Equipment,  Chester 
Lichtenberg.  Elec.  Rev.  (Chicago),  vol.  78,  no.  25,  June  18.  1921,  pp.  963- 
966'  6  figs.  Typical  installations. 


Resistance.  Chart  for  Determining  Variations  with  Temperature  in  Resistance 
of  Electric  Conductors  ((Abaque  pour  déterminer  les  variations  correla- 
tives de  la  résistance  ohmique  et  de  la  température  des  conducteurs,),  J.  Yer- 
naux.     Société  Belge  des  Electriciens,  vol.  35,  Mar-April  1921,  pp.  50-52,  2 


figs. 


ELECTRIC   DISTRIBUTION 


Aerial  Cables.  Power  Distribution  Over  Aerial  Cables.  F.  A.  Westbrook.  Elec. 
World,  vol.  77,  no.  25.  June  18,  1921,  pp.  1411-1414,  2  figs.  Advantages  of 
aerial  cables  over  open  wires.  Lead-covered,  paper-insulated  cables  are 
advocated. 


ELECTRIC  TRANSMISSION 

220,000-VoLT.  Economics  of  220,000-Volt  Transmission.  J.  P.  JoUyman.  Jl.  Elec- 
tricity &  Western  Industry,  vol.  47,  no.  1.  July  1,  1921,  pp.  10,  1  fig.  Graph 
showing  characteristics  of  200-mile  60-cycle  circuits.  Paper  read  before  San 
Francisco  section.  Am.  Inst.  Elec,  Engrs. 

220,000  Volts.  Factors  Affecting  Long-Distance  Bulk-Power  Transmission.  Elec. 
World,  vol.  77,  no.  26.  June  15,  1921,  pp..l477-I480,  7  figs.  Voltage  regulation 
of  220-kv.  lines  can  be  insured  by  proper  distribution  of  synchronous  condensers. 
Methods  of  minimizing  insulator  destruction  from  flashover. 
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ELECTRIC  WELDIMG 

Cahtinor.  Application  of  Arc  Welding  in  Machinery  Construction,  A.  M.  Candy. 
Elec  Rev.  (Chicago),  vol.  79.  no.  1,  July  2.  1921,  pp.  l-r>,  7  figs.  Heavy  cast- 
ings damaged  in  shop  or  in  operation  repaired  with  speed  by  welding  process. 
Forging  weld  increa8e<l  its  strength  and  quality.  Paper  read  before  Soc.  of 
Refrigerating  Engrs. 

Railway  Shops.  Electric  Arc  Welding  in  Railroad  Shops,  A.  M.  Candy.  Ry.  Mech. 
Engr.,  vol.  95.  no.  7,  July  Ï921,  pp-456-458.  7  figs.  Explanation  of  the  Cha- 
racteristics of  arc-deposited  metal  and  some  samples  of  welding, 

ELEVATORS 

Freight,  Safequardino.  Freight  Elevators.  Power  Plant  Eng.,  vol  25,  no.  13, 
July  I,  1921,  pp.  667-669,  3  figs.  Safeguarding  shaftway.**,  cables,  counter- 
weights, and  operations.     Prepared  by  eng.  staff  of  Nat.  Safety  Council. 

Governors.  Electric  Elevator  Machinery,  Over8i>eed  Governors,  M.  A.  Myers. 
Power,  vol.  54,  no.  2,  July  12,  1921,  pp.  50-51,  13  figs.  Types  of  safety  gover- 
ors. 

ENAMELLING 

Steel.  The  Vitreous  Enamelling  of  Steel  and  Iron,  Charles  M.  Bowes.  Metal  Ind- 
ustry (London),  vol.  IS,  no  23,  June  10,  1921,  pp.  441-442.     Outline  of  processes. 


FURNACES.    BOILER 

Insulation.  Boiler  Furnace  Insulation,  Frank  W.  Sterling.  Jl.  Am.  Sor.  o(  Naval 
Engrs.,  vol.  33.  no.  2,  May  1921.  pp.  268-284,  10  figs.  Methods  of  testing  furn- 
ace insulation. 

CoNTiNDOus.  Heating  Furnaces  and  Annealing  Furnaces,  W.  Trinks.  Forging 
&  Heat  Treating,  vol.  7.  no.  6,  June  1921,  pp.  320-324.  6  figs.  Comparison  of 
different  types  of  continuous  furnaeee.     Test  results. 

Research.  Investigation  of  Warm-Air  Furnaces  and  Heating  Systems,  A.  C.  Wil- 
lard.  A.  P.  Kratz  and  V.  S.  Day.  University  of  III.  Bui.  vol.  18.  no.  29.  Mar. 
21,  1921.  145  pp.,  49  figs.  Determination  of  Efficiency  and  capacity  of  commer- 
cial warm-air  furnaces  under  conditions  similar  to  those  existing  in  actual 
installations  with  leaders,  stacks,  and  registers,  to  form  complete  system:  study 
rating  furnaces  and  investigations  of  value  of  insulating  materials  as  affecting 
economy  of  furnace. 

FURNACES,     HEAT-TREATING 

Gas.  The  Value  of  Gas  for  Heat  Treating.  F.  F.  Cauley.  Forging  &  Heat  Treating 
vol.  7,  no.  6.  June  1921.  pp.  328-331,  8  figs.     Typical  modern  inAtallations. 


ENGINEERS 

LicENSiNO.     Ethical  and  Practical  Considerations  Regarding  the  Engineering  Corp-* 
orations.     Eng.  News-Rec.  vol.  86,  no.  26.  June  30,  1921,  pp.  1109-1111.    Holds 
that  ethical  questions  are  not  essentially  different  from  those  confronting  indi- 
vidual consultant*. 

EXHAUST  STEAM 

Utilization.  Generating  Power  with  Exhaust  from  Mill  Engine.'».  Power  Plant 
Eng.,  vol.  25.  no.  13,  July  1,  1921,  pp.  641-646.  10  figs.  Âlixed  pressure  turb- 
ines and  regenerators  installed  at  plant  of  National  Enamelling  &  Stamping 
Co. 

EXPLOSIVES 

Liquid  Oxygen.  The  Potentialities  of  Liquid  Oxygen  Explosives,  Robert  G.  Sker- 
rett.  Compressed  Air  Mag.,  vol.  26,  no.  6,  June  1921.  pp.  10103-10107,  7  figs. 
Use  of  liquid  oxygen  in  German  mines. 


GAGES 

Industrial.  Study  of  Industrial  Gages  at  International  Bureau  of  Waste  and 
Measures  (L'étude  des  calibres  industriels  au  bureau  international  des  poids 
et  mesures),  Albert  Perard.  Génie  Civil,  vol.  78,  no.  23,  June  4.  1921.  pp.  477- 
480,  11  figs.     Types  oE  gages  employed,     (To  be  continued). 

Inspection.  The  Delco  Inspection  System,  Erik  Oberg.  Machy.  (N.Y.),  vol.  27, 
no.  11.  July  1921,  pp.  1032-ia34,  8  figs.  Descriptions  of  methods  used  in  tool 
and  gage  designing  dept.  of  Dayton  Eng.  Laboratories  Co.,  and  standards  of 
gaging     adopted. 

Lever.  The  Accuracy  of  Multiple  Lever  Gages  (Die  Genauigkeit  mehrfacher  Fûhl- 
hebel),  G.  Berndt.  Werkstattstechnik,  vol.  15,  no.  12,  June  15.  1921,  pp.  347- 
350,  2  figs.  Comparison  of  accuracy  of  single  and  multiple  levers.  States  that, 
when  possible,  instead  of  using  several  levers  with  smaller  gear  ratios,  it  is 
better  to  use  a  double  or  single  lever  with  gear  ten  times  as  great. 


GAS  TURBINES 


FACTORY  MANAGEMENT 

See     Industrial     Management, 

FIRE  PREVENTION 

Exposed  Woodwork.  Ignitions  of  Combustible  Materials,  Especially  Exposed 
Woodwork,  by  Heat-Producing  Apparatus,  C.  E.  Worthington.  Safety 
Eng.,  vol,  41,  no.  6,  June  1921,  pp.  256-263,  2  figs.  Protecting  devices,  notab- 
ly for  metal  smokestacks  and  insulation  for  smoke  pipe. 

FILTERS.     SAND 

Absorption.  Absorption  in  Sand  Filters,  John  Don,  Engineering,  vol.  111.  no. 
2894,  June  17,  1921.  pp.  759-  760,  2  figs.  Experiments  made  with  ordinary 
sand,  crushed  quartz  and  felspar,  in  order  to  find  out  the  law  of  absorption 
by  these  substances  in  regard  to  ammonia,  both  ordinary  and  organic.  Paper 
read   before   Instn .    Water   Engrs. 

FIRECLAYS 

Thermal  Expansion.  The  Reversible  Thermal  Expansion  of  Fireclay  and  Other 
Refractory  Materials.  H.  S.  Houldsworth  and  John  W.  Cobb.  Jl.  Soc.  Glass 
Technology,  vol.  5,  no.  17,  May  1921,  pp.  16-38,  and  (discussion)  pp.  38-44. 
12  figs  Reversible  thermal  expansion  up  to  100  deg.  cent,  were  determined 
for  fireclay,  fireclay  mixtures,  ganister.  alumina  magnesia  and  carborundum. 


Combdstion  Chambers.  Gas-Turbine  Combustion  Chambers,  Glenn  B.  Warren. 
Power  vol.  53.  no.  26.  June  28.  1921,  pp.  1059-1060.  2  figs.  Experiments  at 
University  of  Wisconsin  on  four  types  of  combustion  chambers. 

GEAR  CUTTING 

Continuous  Machines.  Generating  Gear  Teeth  for  Industrial  Uses,  J.  H,  Moore. 
Can.  Machy.,  vol.  25,  no.  23,  June  9,  1921,  pp.  25-27.  8  figs.  Continuous  type 
of     gear-cutting     machines. 

Heucal  Gears.  Cutting  Large  Double  Helical  Gears,  C.  S.  Pettit.  Machy.  (Lond.) 
vol.  18.  no.  454,  June  9.  1921,  pp.  308-309,  4  figs.  Machines  developing  con- 
tinuous teeth  by  means  of  rack  cutter  using  reciprocating  motion 

GEARS 

Bevel.  The  Spiral  Bevel  Gear,  Machy.  (Lond.),  vol.  18,  no.  456.  June  23,  1921,  pp. 
352-354.  3  figs.  Matterson  type  of  spiral  bevel  gear.  Criticism  of  article 
in   Machy.    (Lond.),    May    12.   p.    174. 

Inspection.  A  New  System  of  Gear  Grinding  and  Gear  Inspection,  P.  M.  Gear 
Inspection,  P.  M.  Heldt.  Automotive  Industries,  vol.  44,  no.  26,  June  30, 
1921,  pp.  1430-1431,  4  figs.  Great  accuracy  of  tooth  and  more  rolling  with  less 
sliding  action  are  claimed.  Grinding  machine  works  on  generating  principle 
and  means  for  compensating  for  wear  of  grinding  wheel  is  provided. 

Involute.  The  Evolution  of  the  Involute  Gear  Tooth — VI,  A.  Fisher.  Machv. 
(Lond.),  vol.  18,  no.  456,  June  23,  1921,  pp.  363-366,  7  figs.  Influence  of  pres- 
sure angle  on  strength  of  teeth. 


FOREMEN 

Training.  Practical  Methods  of  Training  Foremen,  S.  Gordon  Taylor.  Indus. 
Management,  vol.  62,  no.  1,  July  1,  1921,  pp.  23-26.  Experience  in  organiza- 
tion of  welfare  work  in  shipyard. 


NoN-Metallic.  Design  and  Manufacture  of  Non-Metallic  Gears.  Fred  R.  Daniels. 
Machy.  (N.Y.).  vol.  27.  no.  11.  July  1921.  pp.  1005-1011.  Characteristics 
of  gears  made  from  rawhide  and  fabric-base  materials.  Methods  employed 
by  Van  Dorn  &  Dutton  Co..  Cleveland.  O..  in  manufacture  of  non-metallic 
gears. 


FORCINGS 

Metal  Involved.  Chart  for  Determining  Metal  Involved  in  Forgings.  H.  Kilborn. 
Forging  &  Heat  Treating,  vol.  7.  no.  6,  June  1921,  pp.  314-315,  1  fig. 

See    aluo    Oil    Fuel;    Pulverized    Coal, 

FURNACES.    ANNEALING 

Oil-Fuel-Burning.  Anneals  Malleable  with  Fuel  Oil,  William  F.  Hoernke.  Iron 
Trade  Rev.,  vol.  68,  no,  25,  June  23,  1921,  pp.  1728-1730,  4  figs.  Conversion 
of  coal  burning  annealing  ovens  into  oil  burning  ovens.  Operation  shows  that 
although  oil  is  more  expensive  fuel,  it  requires  less  labor  in  handling  and  firing. 


Skew.  Skew  Gear  Design,  F.  E.  Lindsay.  Engineer,  vol.  131.  no.  3416.  June  17. 
1921.  pp.  652.  5  figs.     Graphical  method. 

Spur.  Spur  Gear  Erosion,  F.  W.  Lanchester,  Engineering,  vol.  Ill,  no.  2894.  June 
17,  1921,  pp.  733-734,  7  figs.  Limitations  of  conditions  under  which  it  is  desir- 
able to  use  rolling  rather  than  sliding  contact.  Difficulties  which  are  liable 
to  be  associated  with  rolling  conditions. 

Testing  Teeth.  The  Odontometer  for  Testing  Gear  Teeth,  Earle  Buckingham. 
Machy.  <N.Y.),  vol.  27,  no.  11,  July  1921,  pp.  1029-1031,  6  figs.  Apparatus 
consists  of  section  of  straight-sided  rack  with  two  parallel  effective  faces,  one 
being  fixed  and  other  movable.  Third  face,  set  at  angle  to  two  working  faces, 
is  used  to  hold  fixed  working  face    in  contact  with  flank  of  gear  tooth. 
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UltlNIIINCI  MACIIINKM 

CoNTINi'ntta.  'I'hr  Chtirrhill  CoMtiniiixiM  lt<Ml  (Irliuliiii  Mnrhinr,  Mnrhy.  (IxinH.), 
vol.  IH,  nil  4M,  .liinf  III.  IIIJI.  p|>  aa.'ij.lll.  .1  hen  NUrhhin  niiinulliHurn  I»' 
Chilnihill   Mnvhtiir  Toul  ('«i..   MitiichoMtor,   KiitUml. 


H 


NoHTNWMTKMN  I'.H.  VAt^Utrml  ( Vinstrurdnn  Wrjrk  in  Ni^thwmi/rrn  HUta.  W  A. 
Hcott.  Kl^c.  liev  .  Krhir«cn).  vol  70.  no.  I,  July  2,  lO'il.  pp  1I-IÏ  Kipkn- 
■ion    fthd    roo»n«trurtion    of    hydrfwUrUir    pUnU 


KK  PLANTW 
Hhink  Tankh      ('iturrrtf  Mrlnr  T«nlu,  M.  ('    li<>y<li 
that  ihduM  b«  ohvrvflfl  in  thrir  «Irafgn 


A    M    II    K 


IV>V<Irn 

."V.  M^r    1{)2I.  -p|i    .'IWMWI,     ArlvunU^m  of  roncrele  brine  Unlu. 


Jl  ,  vol.  7,  no. 
Principles 


HANDUNQ  MATERIAIX 

SwAt.i.  Pi.ANTti.  INin^himinK  kihI  llnmllinB  MHlrritil  in  tlir  SimhU  Plniit  It  Kitd  111, 
(luv  V.  Swrot  IniluN  Miiimff<Mnriit.  x  ol  fil,  iin  It,  finil  vol  tVZ.  no.  I,  Junn  I, 
ftn<ljub'  ■•  lUlM.pp.  jm>-40J,  iUiitt<  itml  lN-2l.7h«n  Jum  1:  KorntB  for  knen- 
inc  r«oorUa  uml  ninking  rutjuiaitiunn.    July  1:  Foriiui  of  mat«rri«l  record  cards. 

IIKATINU 

iNDt'STRiAi.  l.o<  \i..  IniluNtriHl  Afiplirfttionii  f>f  IjothI  l{(*ntinR  with  tlir  Pvrotip, 
10.  A.  \VH«npr.  (irn.  KIrr.  Rov..  vol.  L»l.  no.  7.  July  Ifll'l,  np,  rt2S-*13I.  i()fi|pi. 
Hrat  ia  ftrnrratrti  at  tin  of  carl>on  rod  atul  in  tranmnittro  by  (-«tiiduriinn  to 
material;  i(  itt  produced  ny  rnnistanc«  of  OArbon  tip  toptuwaKc  of  eloctrio  current. 

HE.U'INC  AND  VKNTILATION 

Hi'MlDirriNti  .\pPAnATua.  I{\nnidifvinj[  Apparntua  for  Trxtilc  Factorira.  Knci- 
ecr.  vol.  1.11.  no.  :U  IH.  Juno  17.  1021.  pp.  U48,  It  txK».  CIrwortli-Whcol  air- 
huniidifying     apparatus. 

HEATING.     ELECTRIC 

OvENB  AND  Hot  I't.ATKa.  Some  Thermal  Characteristics  of  Electric  Ovens  and 
Hot-Plate».  Kier  C.riffith«.  and  F.  H.  Schoficld.  JI.  Insln.  Eler.  Engrs.,  vol. 
.'lO.  no.  300.  April  1921,  pp.  361-372,  14  figs.  Specificationa  for  conducting 
testa    on    cooking    ovens. 

HOUSES.     CONCRETE 

CoNaTRUCTiON  Mkthoi>8.  Now  and  Successful  Method  of  Constructing  Concrete 
Ho\ises.  D.  V.  Weed.  Jr.  Concrete  Prt»diirts.  vol.  20.  no  fi.  June  1921,  pp.  13-15. 
•I  figs.  Laniouldette  system  employing  interchangeable  light  steel  forms  or 
unitju.  specially  rolled  and  shaped  for  maximum  strength  which  may  be  set  up 
to  cither  vertical  or  horisontAl  position  and  quickly  clipped  together  by  ingeni- 
ous device  to  form  rigid  mould  into  which  concrete  is  poured  and  structure 
oast  as  moDolith. 


DcsiOK.     A  Concrete  House  Scheme.     Concrete   &  Constructional  Eng., 
no.  (i,  June  1921,  pp.  353-359,  7  figs.     Typical  English  design. 


vol.    16, 


INDH  ATOltM 

iNTERKAiy-CousoaTiON  Enoiku.  A  I'rcMurc  Indirator  for  ltit'Tnal-<'V>tnlMiation 
Enginea.  J.  Okill.  Power.  %'ol.  .VI.  no.  I.  July  .V  1021,  pp  10-11.  2  ftgM.  .\fod- 
ifiro    form    of    ateam-engine    indicator. 

INDU8TR1AL  MANAGEMENT 

QeiUf  ANV.  The  Taylor  .^yiitem  and  .Seientifir  Manag^iiient  in  f  WinKny  f  I>a*  Tmylor- 
Hyaten»  und  die  deutiiehe  Betrieba«-iHiM>nHrhaft  ).  (i  .Schlrainger  W»Tk«latt- 
atechnik.  vol.  1."),  no  II.  June  1,  1021.  pp.  3|.'i-3l7,  DifteuaHea  form  in  which 
Taylor  system  and  the  Gilbreth  motion  studies  can  best  be  adapted  to  GerDian 
conditions. 

Graphic  Methodk.  The  Ratio  Chart  and  Its  Application —I.  Perry  A.  Bivina. 
Indus.  Management,  vol.  62.  no.  1,  July  1.  1021.  pp.  10-14.  II  fijpi.  Exposition 
of  construction  and  uses  of  ration  charts. 

Pbrsonkcl^  Personnel  Management  of  the  Metropolitan  Life  Insurance  Co.. Law- 
rence Washington.    Indus.  Management,  vol.  B2.  no.  1,  July  1.  1921.  pp.  27-32. 

8  figs. 

Production  .Svstemm.  .Analyxing  Tool  Production  Problems.  .Albert  A.  Dowd.  and 
Frank  W.  Curtis.     Iron  Age.  vol  107,  no.  25.  June  23.  1921.  pp.   1671-1673. 

9  figs.^lethod  of  analysis.  Results  of  alternative  methods  of  machining  and 
set-up. 

Budgeting  Business.  Park  Mathewson.  Indus.  Management,  vol.  61, 
no.  II,  June  1,  1021,  pp.  404-407,  3  figs.  Planning  production  quotas  by  means 
of    budget    sy ste  m . 

Graphic  Production  Control  for  the  Small  Shop.  R.  J.  Rahn.  Indus. 
Management,  vol.  61.  no.  11.  June  1.  1921,  pp   432-436.  3  figs.     Control  sheet. 

How  and  Why  Production  Methods  Increase  Shop  Production.  E.  T.  Spidy. 
JI.  Eng.  Inst,  of  Canada,  vol.  4.  no.  7,  July  1921.  pp.  404-408.  5  figs.  General 
outline  of  modern  production  methods,  with  particular  emphasis  on  importance 
of    shop    schedule. 

The  Economy  of  Standard  Quantities,  Paul  E.  Holden.  Indus.  Mana- 
gement, vol.  62,  no.  1,  July  1.  1921,  pp.  34-36.  2  figs.  Avoiding  too-frequent 
machine  set-ups  and   unbalanced  stocks. 


HOUSING 

Industrial.  The  Calder  Report  on  the  Building  Situation.  U.S.  Dept.  of  Labor, 
Monthly  Labor  Rev.,  vol.  12,  no.  6,  June  1921.  pp.  96-100.  Report  to  U.S. 
Senate  of  Select  Committee  on  Reconstruction  and  Production.  Among 
recommendations  ia  creation  of  "a  bill  to  establish  in  Dept.  of  Commerce  a 
diWsion  for  the  gathering  and  dissemination  of  information  as  to  the  best  cons- 
struction  practices  and  methods,  technical  and  cost  data,  and  matters  relating 
to  city  planning,  etc..  in  order  to  encourage  standardisation  and  improved 
building    practices    throughout    the    country." 

HYDRAULIC  MACHINERY 

Manufacture.  Building  Hydraulic  Machinery.  Eng.  Production,  vol.  2.  no.  38. 
June  23,  1921,  pp.  74&-754,  15  figs.     Procedure  at  representative  works. 

HYDRAULIC  TURBINES 

Francis  Type.  Kern  River  Three  Development  has  Highest  Head  Francis  Turbines 
InsUlled.  Power,  vol.  53.  no.  25.  June  21,  1921.  pp.  096-999.  5  figs.  Two 
vertical-shaft  22,500  hp.  Francis  type  turbines  operating  under  efTeotive  head 
of  SOO  ft.  Two  runners  are  provided  for  each  unit,  one  for  âO-cycle  and  one 
for  60-cyclc  operation.  Water  is  carried  through  series  of  tunnels  aggregating 
60,000  ft.  in  length,  longest  single  bore  being  7.  132  ft. 

HYDROELECTRIC  PLANTS 

France.  Hydroelectric  installation  on  the  Arly  River  (Installation  Hydro-éicctriquc 
de  l'Arly).  Francis  Babey.  Electricien,  vol.  37.  no.  1274,  April  15,  1021,  pp. 
169-174,  8  figs.     Development  of  800  hp.  for  metallurgical  works. 

New  England.  Rebuilding  an  Old  New  England  Water-Power  Plant,  E.  H.  Swett. 
Eng.  News-Rec.  vol.  86,  no.  25.  June  23.  1921.  pp.  1062-1066.  6  figs.  Special 
construction  problems  in  new  hydroelectric  station  for  Jackson  mills  long 
supplied  with  power  from  individual  wheels  taking  water  from  Nashua  River. 

Niaoar.^-Falls.  Hydroelectric  Development  at  Niagara  Falls,  John  L.  Harper 
and  J.  A.  Johnson.  Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40,  no.  7.  July  1921.  pp. 
561-576.  33  figs.  Also  abstract  in  Power,  vol.  54,  no.  1.  July  5,  1921.  pp.  26-28. 
6  fi^.  Historical  survey.  Possibility  of  more  efficient  utiliiation  of  water 
power  available  for  development  according  to  international  treaty,  which  per- 
mits utilisation  of  20,000  cu.  ft.  per  sec.  on  American  side  and  36,000  cu.  ft. 
per  sec.   on   Canadian   side. 


Rate  Setting.  Serial  Rate-Setting,  H.  P.  Loecly.  Indus.  Management,  vol.  61. 
no.  11,  June  1.  1921.  pp.  409-415,  10  figs.  Determining  time-rat«8  on  varying 
sizes    of    similar    parts. 

Stores  Organization.  Stores  Organisation.  Eng.  Production,  vol.  2,  no.  38,  June 
23.  1021,  pp.  739-742,  9  figa.     Forms  for  keeping  records. 


See  also  Time  Study. 


INDUSTRY 


Developments.  Personal  Ob3er\'ationa  in  the  Industr>*.  .Arthur  W.  Berresford. 
Jl.  Am.  Inst.  Elec.  Engrs..  vol.  40.  no.  7,  July  1921,  pp.  555-560,  Suggestions 
in  regard  to  furthering  industrial  progress. 

Selection  of  Industrial  Sites.  Choosing  the  New  Plant  Location,  H.  H.  Mc- 
Canna.  Indus.  Management,  vol.  61,  no.  11.  June  1,  1921,  pp.  396-298,  2  figa. 
Factors    affecting    selection    of    industrial    sites. 

INSPECTION 

Managing  Department.  Managing  an  Inspection  Department,  George  S.  Rad- 
ford, Indus.  Management,  vol.  61,  no.  11.  June  1.  1921,  pp.  422-426.  1  fig. 
How  to  handle  personnel  and  routine. 

METROD6.  The  Delco  Inspection  System,  Louis  Ruthenberg.  Machv.  (Lond.). 
vol.  IS.  no.  454,  June  9.  1921.  pp.  289-293,  4  figs.  Methods  used' by  Da>'ton 
Engineering  Laboratories  Co.  for  inspection  of  raw  materials,  purchased  parts, 
tools,  equipment  and  gages,  and  manufactured  products. 

IRON  ALLOYS 

Magnetic  Properties.  On  the  Influence  of  Low  Temperatures  on  the  Magnetic 
Properties  of  AUovs  of  Iron  with  Nickel  and  Manganese.  Kamerlingh  Onnes, 
Robert  A.  Hadfield  and  H.  R.  Woltjer.  Proc.  Royal  Soc-,  vol.  99.  no.  A698. 
June  1,  1921.  pp.  174-196.  11  figs.  Experiments  showed  that  iron  mangan- 
ese allovs.  containing  higher  percentages  of  manganese,  cannot  be  made  magnetic 
at  atmospheric  temperature  by  cooling  to  boiFing  point  of  liquid  hydrogen  or 
liquid  helium. 

IRON  CASTINGS 

Cleaning.  Oeaning  and  Dressing  Castings,  F.  W.  Wilson.  Engineering,  vol.  Ill, 
no.2S93,  June  10,  1921.  pp.  725-727.  13  figs.  Procedure  and  equipment. 
Paper  read   before   Manchester  Assn.   Engrs. 


128 


JOURNAL    OF    THE    ENGINEERING    INSTITUTE    OF    CANADA 


JIGS 

Design.  Tool  Engineering,  Albert  A.  Dowd  and  Frank  W.  Curtis.  Am.  Ma<Ji  . 
vol.  54,  no8.  25  and  26.  June  23  and  30,  1921,  pp.  1078-1080,  5  figs,  and  111&- 
1122.  7  figa.  June  23:  Closed  jigs  for  annxilar  and  straight  holes.  Locating  and 
assembling  jigs.  June  30:  Design  of  drill  jigs,  indexing  and  trimmmg  jigs; 
drilling  and  reaming  indexing  fixtures  and  four-eided  jigs  for  accurate  work. 

Tool  Engineering,  Albert  A.  Dowd  and  Frank  W.  Curtis.  Am.  Mach., 
vol.  55,  no.  1.  July  7.  1921.  pp.  18-22.  11  figs.  Design  of  drill  jigs.  Principles 
and  methods  of  indexing.  Index  plungers  and  latches.  Combined  index  and 
latch.     Specific   examples  of  indexing  jigs. 


LABOR 

Italy.  Labor  Unrost  in  Italy.  Alfred  Maylander.  U.  S.  Dopt.  of  Labor.  Monthly 
Labor  Rev.,voI.  12,  no.  6,  June  1921.  pp.  137-  259.  Role  played  by  labor  orga- 
isation  and  political  bodies  in  present  unrest  among  industrial  and  agricultural 
labor.  Extent  to  which  economic  causes  have  operated  to  bring  about  labor 
unrest,  and  measures  that  have  been  taken  to  abate  it.  Developments  in 
syndicalist  control  of  industries. 

L.\BORATORIES 

RESEARCH.  The  Rudge-Whitworth  Research  Laboratory,  Machy.  CLond.).  vol. 
18.  no.  454.  June  9.  1921.  pp.  301-303.  5  figs.  Measuring  instruments  develop- 
ed at  research  laboratory  of  Rudge-Whitworth  Manufacturers  of  steel  balls, 
ball  bearings,  pedal  and  motorcycles  and  detachable  wire  wheels. 


LOCOMOTIVES 

Shops.  Railway  Machine  Shop  Practice — I.  Machy.  (Lond.),  vol.  18,  no.  455,  June 
16.  1921,  pp.  312-325.  12  figs.  Methods  employed  in  locomotive  shops  of 
Great  Western  Ry.  Co.,  England. 

SuPERHEATEB.  Pyrometers  Promote  Locomotive  efficiency.  Ry.  Mech.  Engr., 
vol.  95,  no.  7,  July  1921,  pp.  433,  2  figs.  Testa  showing  values  of  pyroaietcrs 
applied    to   superheater   locomotives. 

Valve  Gear.  Poppet  Valve  Gear  for  Steam  Locomotives  (Ventilsteuening  fQr 
Damp  fiokomotiven),  H.  Wittfeld.  Zeit.  des  Vereines  deutcher  Ingenieure. 
vol.  65.  no.  24,  June  11,  1921.  pp.  623-625,  10  figs.  Describes  I>ent«  valve  gear 
which  can  be  installed  in  existing  locomotives  in  place  of  piston  valves  with- 
out alteration  of  cylinder  and  driving  rod.  Results  of  extended  experimented 
operation. 

LUBRICATING  OILS 

Mineral.  The  Improvement  of  the  Lubricating  Properties  of  Mineral  Oils,  J.  H. 
Hyde.  Engineering,  vol.  111.  no.  2893,  June  10,  1921,  pp.  708-709,  10  figs. 
Improvement  of  lubricating  properties  of  mineral  oils  by  addition  of  fatty 
oils  and  acids.  From  experiments  conducted  at  British  Nat.  Physical  Labor- 
atory. 

Research.  Investigation  into  Properties  of  Lubricating  Oils.  Automotive  Ind- 
ustries, vol.  45.  no.  1.  July  7.  1921,  pp.  16-17,  Report  of  tests  made  by  Bri- 
tish committee  covers  measurement  of  coefficient  of  friction  at  various  temp- 
eratures and  with  oils  of  various  viscosities.  Comparisons  of  vegetable,  animal 
and  mineral  oils  with'  and  without  addition  of  refined  or  deflocculated  graphite 
are  included. 

Tests.  Endurance  test  of  Force  Feed  Oils,  J.  G.  O'Neill.  JI.  Am.  Soc.  of  Naval 
Engrs.,  vol.  33.  no.  2,  May  1921,  pp.  248-260,  9  figs.  It  is  concluded  that 
mineral  lubricating  oils,  derived  from  asphaltic  base  crude  or  paraffin  base  crude 
and  of  same  viscosity  at  operating  temperatures,  will  give  same  service  in 
force-freed    lubrication   system. 


LATHE  WORK 

Time  Allowances.  Suggestions  for  turning  Operations  (Drehakkorder) ,  F.  Lohage. 
Werkstattstechnik,  vol.  15.  no.  12,  June  15.  1921.  pp.  355-358,  4  figs.  Notes 
in  determination  of  working  time  for  turning  operation,  turninçj  spindles  and 
bolts,  and  cutting  threads  on  lathe.  Includes  tabic  for  determination  of  working 
time  for  cutting  Wliitworth  threads. 

LIGNITE 

Research.  Researches  upon  Brown  Coals  and  Lignites.  Part  I — Hea,t  Treatnient 
at  Temperatures*  below  400  deg.  C.  as  a  possible  Method  for  Enhancing  Their 
Fuel  Values.  William  A.  Bone.  Proc.  Royal  Soc,  vol.  99,  no.  A698,  June  1. 
1921,  pp.  236-251,  Treatment  was  found  to  improve  fuel  values  of  brown  coals 
and  ignites. 

LOCOMOTIVE  BOILERS 

Heat  Transmission  in  Flues.  Heat  Transfer  in  Flues — A  Graphic  Method  of 
Calculation.  A.  J.  V.  Umanski.  Engineering,  vol.  Ill,  no.  2893,  June  10. 
1921,  pp.  702-703,  2  figs.  Graphs  for  Computing  temperature  drop  in  flues 
of    various    diameters. 

Canadian  Pacific  Railway.  A  Locomotive  Designed  for  Rigorous  Operating 
Conditions.  W.  H.  Winterrowd.  Ry.  Rev.,  vol.  68.  no.  25.  June  18.  1921,  pp. 
929-936,  14  figs.  Pacific  type  locomotive  designed  for  Canadian  Pacific  Ry. 
Characteristics:  Cylinder,  diameter  and  stroke.  25  in.  by  30  in.;  boiler  pressure, 
200  lb.  per  sq.  in.;  diameter  drivers,  75  in.;  weight  engine,  total  299,000  lb.; 
heating  surface,  total  3529.6  sq.  ft. 

Consolidation  Type.  Consolidation  Locomotives  for  the  Western  Maryland. 
Ry.  Mech.  Engr.,  vol.  95,  no.  7,  July  1921.  pp.  419-422.  8  figs.  Characteristics: 
Cylinders,  27 in.  by  32  in.;  boiler  type,  straight  top;  boiler  diameter.  88in.;work- 
ing  pressure,  210  lb.  per  sq.  in.;  tractive  effort.  68,  200  lb.;  total  weight, 
294.900  lb. 

The  New  Consolidation  Locomotive  of  the  Belgian  State  Railway  (Les 
nouvelles  locomotives  "Consolidation"  des  chemins  de  fer  de  l'état  belge). 
M.  E.  Minsart.  Bulletin  Technique  de  l'Association  des  Ingénieurs  sortis 
de  l'Ecole  Polytechnique  de  Bruxelles,  vol.  17,  no.  2.  1920-1921.  pp.  117-127. 
3  figs.  Manufactured  in  America.  Characteristics:  Cylinders,  610  mm. 
diameter  by  711  mm.  stroke;  interior  diameter  of  boilers,  1727  mm. ;heating surf- 
ace, total.  172.2  sq.  in.;  super  heating.  51.1  sq.  m.;  total  weight  in  working 
order  84500  kg.;  tractor  effort  at  65  per  cent  of  boiler  pressure,  15,840  kg. 

CoTOFP  Control.  The  Automatic  Control  of  Locomotive  Cutoff,  E.  S.  Pearcc. 
Ry.  Age.  vol.  70.  no.  25,  June  24,  1921,  pp.  1451-1456,  II  figs.  Tests  con- 
ducted by  Big  Four  Ry. 

Driving  Wheels.  Methods  Used  in  Locomotive  Driving  Wheels,  Axle  and  Crank- 
pin  Work.  Frank  A.  Stanley.  Am.  Mach..  vol.  54.  no.25.  June  23,  1921.  pp. 
1070-1072.  S  figs.  Present  practice  on  several  classes  of  work  in  Southern  Pacific 
shops.     Allowance  required  for  shrinking  tire  on  driving  wheels. 

Feedwater  Heating.  Developments  in  Lovomotive  Feed  Water  Heating. 
Ry.  Rev.,  vol.  69.  no.  2,  July  9.  1921,  pp.  44-46.  3  figs.  Refinements  in  design 
facilities  return  of  condensate  to  feed  water  and  elimination  of  water  stops. 

Locomotive  Feedwater  Heating  (Die  Speisewàsservorwârmung  im  Loko- 
motivbetriebe).  R.  Sanzin.  Verkchrstechnik,  vol.  38,  no.  7.  Mar.  5,  1921. 
pp.  85-87.  Advantages  of  feedwater  heating.  Drummoad,  Caille-Potonié, 
Worthington   and   Knorr  systems. 

Repairs.  Manufacturing  Standard  Locomotive  Repair  Parts,  M.  H.  Williams. 
Ry.  Mech.  Engr.,  vol.  95,  no.  7.  July  1921,  pp.  451-455,  7  figs.  Method  of 
standardizing  and  manufacturing  locomotive  repair  parts  in  central  product- 
ion   shops. 


M 


MACHINE  SHOPS 

Poweb-Plant.  Power  Plant  Machine  Shops,  W.  O.  Rogers.  Power,  vol.  54,  no.  1. 
July  5,  1921,  pp.  12-19,  26  figs.  Machine  tools  found  in  use  in  representative 
power-plant  machine  shops. 

Railways.  Railway  Machine  Shop  Practice — II.  Machy.  (Lond.),  vol.  18,  no.  456. 
.Tune  23,  1921.  pp.  349-351,  6  figs.  Methods  employed  in  locomotive  shope 
ol  Great  Western  Rv.  Co.,  England. 

Railway  Machine  Shop  Practice — IV.  Machy.  (N.  Y.),  vol.  27,  no.  11, 
July  1921,  pp.  1015-1017,  7  figs.  Methods  used  in  machining  crown  brasses, 
driving-boxes,  and  shoes  and  wedges. 

MACHINE  TOOLS 

DnivE.  Machine-Tool  Driving.  J.  D.  Hope.  Mech.  World,  vol.  69,  no.  1798,  June 
17.  1921.  pp.  459-460.  Individual  electric  driving  arrangements  versus  group 
system  of  driving. 

MALLEABLE  IRON 

Casting,  .\merican  Malleable  Cast  Iron — XIII,  H.  A.  Schwart».  Iron  Trade 
Rev.,  vol.  68.  no.  26.  June  30,  1921,  pp.  1792-1797,  5  figs.  Electric  furnace 
melting.     Kranz  triples  process. 

MARINE  BOILERS 

Manufacture.  Marine  Boiler  Construction — II.  Machy.  (Lond.).  vol.  18,  no. 
454,  June  9,  1921,  pp.  295-300,  12  figs.  Methods  and  machines  employed  in 
representing  English  shops. 

MARINE  ENGINES 

Oil.  Modern  Marine  Oil  Engines— I.  Engineer  vol.  131,  no.  3416,  June  17,  1921, 
pp.  633-635  and  644.  5  figs.    Dolford    3000  i.  hp.  opposed-piston  type. 

MEASURING  INSTRUMENTS 

Internal  Measurements.  New  Light  on  Internal  Measurements.  John  Bath.  Am. 
Mach.  vol.  54.  no.  26.  June  30.  1921,  pp.  1110-1114.  4  figs.  Forms  of  contracts 
for  measuring  cylindrical  surfaces.  Results  induced  by  presence  of  oil  on  sur- 
faces in  contact. 


Pneumercator.  The  Pneumercator  System. 
17,  no.  24.  June  16,  1921.  pp.  745-746, 
or  weight  of  liquid  at  distant  point. 


Shipbuilding  *  Shipping  Rec  vol. 
5  figs.     Method    of  recording  height 


METEOROLOGY 

Weather  Forecasting.  Weather  Forecasting  (Le  problème  de  la  prévision 
du  temps).  L.  Dunoyer  and  G.  Reboul.  Journal  et  Physique  et  le  radium, 
vol.  2.  no.  5.  May  1921.  pp.  129-131,  1  fig.  Experience  of  Meteorological  Servi- 
ce of  French  army. 

METRIC  SYSTEM 

Japan.  The  Metric  System  in  Japan,  J.  H.  Blakey.  Power  Plant  Eng.,  vol.  25.  no. 
13,  July  1.  1921.  pp.  673.  Obligatory  adoption  of  metric  system  in  Japanese 
empire.     Translated  from  Comptes  rendus  de  l'Académie  des  Sciences. 
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MILLINQ  MACillNr:H 

Dncu  Tvi'R.     Mniitifiirturintf  Aiipliciiliotta  uf  Iiignrsoll  Oruin-Typo  Nfillini  Maohinea, 
J.  V.  Iluiilpr.     Am.  Miidli  ,  viil,  M.  ni>.  I,  July  7.  lltal.  pp.  23-27.  21  ()«•. 
riitiirrn   fur   hitlding   wurk.     Aiit4)iiiutio  olaniplnc  dovioM. 


Oil.  KUKL 

Coal  vu.  KiUtiv*  Kfllrianciaa  irilli  Coal  ami  Fuel  Uil,  A.  W.  l>%rva  t'ovsr 
Plant  Eng.,  vol.  2A,  uo.  1.1,  July  I.  IU2I.  pp.  (U7.  Comparative  boiler  Uau 
with  T«u<  lignite  and  with  Mexican  fuel  oil. 


MINKKAIJj 

ORaWASiiiNo.  Nutni  on  tlio  Moolinnirul  I'roparation  of  Minérale  (ConaiiMrationa 
■ur  In  preparation  mécnnlquo  dee  minorait).  M.  Aleundre  l.liArnud.  Itnvua 
de  l'induetrip  minérale,  no.  10.  May  IS,  11)31  ,  pp.  37l-:i08,  14  (igi.    Ore  wuhing. 

MINES 

Rock  Ddmi'Ino.  Mi'llio.1  of  Hiimping  Mine  Rocli  by  n  .Sp|(-Tripping  and  Self-Clos- 
ing Muoket  Truvrliiig  nii  it  Hopt'wnv.  Coul  Atic.  vol,  HI,  no.  lî.'i,  Junp  23,  1921, 
fip.  1110-1117,  I  liu.  Hv  ruirtiiig  dnrriek  or  tiKlitmiing  rop<^  rntcnary  curve  of 
Kttor  niny  hv  no  iirriinKt.<4i  timt  rook  iti  autoiiiiiticiiUy  duinixxl  at  any  level  or  place 
desired. 

MININfi 

Bhaul,  Braail  aa  n  Mining  Country,  Goorgo  A.  Packard.  Eng.  Min.  JI.,  vol.  112, 
no.  2,  July  0,  I1Î2I.  pp.  4.'>-52,  7  figs.  Region  poorly  mapped  and  partly  unex- 
plored. Unilroud  ftu-ilitioa  inndenuftte.  wiiterwayâ  iH^ing  liirgcly  used.  Morro 
Volho  and  Piissni^em  jtolil  mines  tleacrilied.  Mangnneite  and  iron  rceources 
great.     Potiuli,  oil  ehulefl,  diamonds  and  other  precious  Btoncs  occur. 

MOULDING  METHODS 

Grcbn  Sand.  Costs  Dictate  Changes  in  Molding,  Pat.  Dwycr.  Foundry,  vol.  49,  no. 
13,  July  1,  1921,  pp.  501-509,  16  figs.  Experience  of  Munoio  Foundry* 
Machine  Company,  Aluncie,  Ind.     Dry  sand  has  been  abandoned  in  favor  of 


i'l 


grccii  sand  method  for  inoldmK  automobilo  cylinders. 

MOTOR  BUSES 

Trolley.  Electrification  at  Edinliurg.  Elcc.  Ry.  Jl..  vol.  68,  no.  1,  July  2.  1921, 
pp.  12-14.  3  Brs.  Gtisoline  motor  buses  and  electric  railway  ears  replace  cable 
operation.     Choice  was  determined  by  traffic  power  and  price  conditions. 

Pioneer  Trackless  Trolley  Installation.  Elec.  R  y.  Jl.,  vol.  57,  no.  26, June 
25.  1921,  pp.  115S-11(ÎI,  7  figs.  Experimental  trol'ey  buses  operated  incon- 
junction  with  rail  service  at  Richmond.,  Va. 

MOTOR  PLOWS 

Gbrman.  Modern  German  Motor  Plows  (Xeuere  deutsche  Motorpf luge) ,  Richard 
Bussien.  Oel-u.  Gasmaschine,  vol.  18,  no,  0,  June  1921,  pp.  81-96,  21  figs. 
Details  of  various  types. 

MOTOR  TRUCK 

Lbtland  Steam  Wagon.  The  Leyland  Steam  Wagon  Eogr..  vol.  131.  no.  3415,  June 
10,  1921,  pp.  616-617.  7  figs.  Hydraulic  tipping  steam  wagon  manufactured  by 
Leyland  ^Iotors,  Ltd..  Leyland,  England. 

Manufacture.  Fits,  Tolerances  and  Heat  Treatments  Applied  in  Production,  C.T. 
Bates.  Automobile  Industries,  vol.  44,  no.  24.  June  16,  1921.  pp.  1314-1326, 
9  figs.  Data  covering  actual  practice  employed  by  many  manufacturers  in  pro- 
duction of  all  parts  used  in  hea\^'  truck.  Same  fits,  tolerances  and  heat  treat- 
ments are  applicable  in  production  of  parts  for  passenger  cars,  light  trucks  and 
other  automotive  vehicles. 

MOTORCYCLES 

British.  Review  of  Engineering  Features  of  British  Motorcycles,  M.  W,  Bourdon 
Automotive  Industries,  vol.  44,  no.  25,   June  23.  1921.   pp.  1376-1381.    6  figs. 


T>'pes  exhibited  at  Olympia  show. 


N 


XICKEL 

Plating  Solutions.  "Black  Nickel"  Plating  Solutions,  George  B.  Hobagoom,  T.F. 
Slattery  and  L.  B.Ham.. U.S.  Dept.  of  Commerce,  Bur. of  Standards,  Techno- 
logic Papers,  no.  190.  April  4.  1921,  9  pp.  Results  of  experiments  on  plating 
solutions  used  to  produce  "government  bronze"  finish  on  military  hardware. 


OILHUALËH 


Distillation      A  «tulv    '  -i     -■  ....-^.    i i  i 

C.  W.  Hotkin.      i 

Detrrminnlion  <■■ 

Shnlo   oil.        E(Tct;l    <«>    'n-^i  ihiiimh    <m    «III    FM. 

distillation 

1'he  Diatillation  of  Oil  Shalr.  A.  If. 
127,  June  II.  1021,  pp.  U8{M>0U.  1  fig. 
of   Mines. 


trAJr^    tlUM     lIKir 


I>ow.     Petroleum  Tim**.  voL  &.  do. 
Method  ailopted  id  Colorado  School 


Testino.  Annlo-Pemian  Activity  in  New  Brunswick  Oil  tihalca.  Alexander  Gray. 
Can.  Mm.  Jl.,  vol.  42.  no.  24,  June  17.  I92I.  pp.  474-479.  Eicht  too  testinc 
plant  m  operation.  Technical  stiifTa  to  bf-  increased  and  larger  plmam  to  be 
framed    wlicn    results   satisfactory. 


PAPER 

Analysis.  A  Method  for  Differentiating  and  Estimating  Unbleached  Sulphite  and 
Sulphate  Pulps  in  Paper.  R.  E.  Lofton  and  M.  F.  Merritt.  Technolosic  Fapei* 
Bur.  Standaids.  No.  180.  ApriU.  1921,  18  pp.  Method  of  making  qu&Qtitative 
determination  of  mixtures  of  unbleached  sulphite  and  sulpliate  pulpe.  Basic 
differences  in  manufacture  of  two  pulps. 

Testing.  The  Testing  of  Paper.  Circular  Bur.  Standards,  no.  107.  February  12-, 
1921,  37  pp.,  18  figs.  Methods  of  testing  and  apfMuutus  employed  in  paper 
laboratories  of  Bureau  of  Standards  for  routine  testing  of  paper. 


PAVEMENTS 

Rubber.  Rubber  Paving  in  London.  Eng.  Xews.,Rec.,  voL  86,  no.  26,  June  30, 
1921,  p.  1120.  Experience  with  rubber  pavement  on  streets  carrying  heavy 
traffic. 

PAVEMENTS,   WOOD-BLOCK 

Repairing.  Repairs  to  Wood  Block  Pavement  in  Newark,  William  A .  Howell.  Pub- 
lic Works. vol.  50,  no.  25.  Jxine  18.1921.  pp.  515-518,3  figs.  Repairing  local  destruc- 
tion of  sand-cement  cushion  near  street  railway  trains. 

Specifications.  Suggested  Composite  Standard  Specifications  for  Exterior  Wood 
Block  Pa^-ing,  S,  M.  Feinberg.  Mun.  &,  County  Eng.,  vol.  60,  no.  G.  June 
1921,  pp.  236-246.  1  flp.  Based  on  suggestions  offered  by  representative  man- 
ufacturers and   contractors. 

PILES 

Concrete.  Construction  of  Substructure  for  Platte  River  Bridge.  J.  H.  Merriam. 
Eng.  News-Rec.  vol.  86,  no.  25.  June  23.  1921,  pp.  107S-10S1,  5  figs.  Cln- 
crete  piles  jetted  in  sand  for  new  bridge  of  C.  B.  A  Q.  R.  R.  Sand  effector  clears 
concrete  caissons.     Steam  box  for  rapid   curing  of  piles. 

PISTONS 

Aluminum.  Problems  and  Possibilities  of  the  Aluminum  Piston,  Walter  Rosenhain 
Auromorive  Industries,  vol.  44,  no.  24,  June  16.  1921,  pp.  1264-1266  and  1301 
Advantages  of  and  limitations  of  aluminum  piston  for  automobile  and 
aeroplane  engines. 

Cbanz  Driven.  Results  Obtained  with  Crank  Driven  Planers.  Edward  K.  Ham- 
mond. Machy  (.N.Y.),  vol.  27,  no.  11,  July  1921,  pp.  1052-1056,  9  figs-  Methods 
operating  machines  possessing  features  of  both  planer  and  shaper. 


PL.\NIXG 


NON-FERROUS  METALS 

Sen»    Construction.     Non-Ferrous    Metals    and    Compositions,  Horace     Holden 
Thayer.       Mar.     Eng..  vol.  26,  no.  7.  July  1921.  pp.  524-533.     Composition 
of  metals  used  in  ship  construction.     Table  of  brasses,  bronzes  and  bearing 
metals  for  ship  specifications. 
EMS 

o 

OILS 

Latin  America.  Oils.  Fats  and  Waxes  in  Latin  America,  Otto  Wilson.  Chem.  & 
Metallurgical  Eng..  vol.  24.  no.  25.  June  22.  1921.  pp.  1101-1108.  8  figs.  Sur- 
vey of  resources.  Linseed,  coconut,  palm  nut.  caster  bean,  sesame,  peanut, 
brazil  nut.  mustard,  manibot,  argemone,  nigerseed.  Essential  oils:  linaloe, 
cayenne,  petitgrain.  orange,  lime,  bay  and  pimento.  Vanilla  and  tonka  beans. 
Carnauba  and  candelilla  waxes. 


Pboduction  System.  Production  Planing  in  Machine  Tool  Plants.  Machy.  (Lond.) 
vol.  18,  no.  455,  June  16,  1921,  pp.  326-330.  6  figs.  Importance  of  using  adequate 
number  of  stops  in  setting  up  planer  work.  Tables  of  planing  speeds  and  feeds 
for  roughing  cuts  in  various  materials. 

POLES.  WOODEN 

Specifications.  British  Standard  Specification  for  Red  Fir  Wood  Poles  for  Telegraph 
and  Telephone  Lines,  British  Eng.  Standards  Assn.,  no.  139,  Feb.  1921,  8pp- 
Methods  of  creosoting. 

PL.\TES 

Stresses.  Strength  of  Flat  Elliptical  Plate  Loaded  Uniformly  and  Supported  at 
the  Perimeter,  Tzuruzo  Matsumura.  Jl.  Soc.  Mech.  Engrs.,  Tokyo,  Japan, 
vol.  24.  no.  68,  May  1921.  pp.  31-40.  1  fig     Calculations. 
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PULVERIZED  COAL 

Boiler  FiniNO.  Boiler  Tests  with  Pulverized  Illinois  Coal,  Hcnrv  Kroisiuger  and 
John  niizard.  Coal  Industry,  vol,  4,  no.  tl,  Juno  1921,  pp.  291-293,  2  figa. 
Results  of  series  of  11  tcwts  made  on  46S-hp.  Edgemoor  boiler  equipped  with 
Foster  superheater  and  fired  with  pulverized  eoal.  Tests  were  made  by  Fuel 
Section  og  U.S.  Bur.  of  Mines  in  co-operation  with  Research  Dept.  of  Combus- 
tion Eng.  Corp.  Results  indicated  that  it  is  not  necessary  to  pulverize  to 
fineness  of  85  per  cent  through  200  mesli  screen  in  order  to  obtain  efficiency. 

Operation  with  Pulverized  Coal,  A.  J.  Dixon.  Power,  vol.  54,  no.  1,  July 
5,  1921,  pp.  24-25,  1  fig.  Test  to  determine  commercial  efficiency  of  pulverized 
coal  as  boiler  fuel  being  conducted  at  power  plant  of  Rialto  Bldg.,  St.  Louis,  Mo. 
Pulverized  Firing  in  Steam  Generation,  F.  J.  Crolius.  Assn.  Iron  & 
Steel  Elec.  Engrs.,  vol.  3,  no.  6,  June  1921,  pp.  1G1-16S  and  (discussion)  pp. 
188-198.  Survey  of  development-s.  Classification  of  methods  into  indirect 
firing  and  direct  firing.  Design  of  combustion  chambers.  Economics  of  using 
pulverized  coal. 

Stoker  Firing.,  vs.  Pulverized  Coal  Versus  Stoker  Firing,  F.  P.  Coffin.  Power, 
vol.  54.  no.  2,  July  12,  1921,  pp.  52-54,  2  figs.  From  Forthcoming  book  on 
"The  Utilization  of  Coal  in  a  Multiple-Products  Basis." 

JIfficiency.  New  Method  of  Determining  Efficiencv  of  Centrifugal  Pumps, 
Alien  F.  Sherzer.  Eng.  News-Rec,  vol.  S!5,  no.  2fj,  June  30,  1921,  pp.  1114- 
1115.  3  figs.  Efficiency  contours  for  centrifugal  pumps  in  terms  of  gallons 
per  minute  and  specific  speeds.  Graphs  showing  relation  between  capacity 
and  efficiency  and  relation  between  specific  speeds  and  efficiency  for  horizontal 
centrifugal    pumps. 

Water  Leakage.  On  the  Leakage  of  Water  Through  the  Clearance  Rings  in  a  Cen- 
trifugal Pump,  Otogoro  Miyagi,  Jl.  Soc.  Mech.  Engrs.,  Tokyo,  Japan,  vol. 
24,  no.  68,  May  1921.  pp.  15-2J,  3  figs.     Technical  study. 


R 


RADIOTELEGRAPHY 

Developments.  The  Development  of  Wireless  Engineering,  Joseph  White.  Trans. 
So.  African  Inst,  of  Elec.  Engrs.,  vol.  12,  part  4,  April  1921,  pp.  64-77,  7  figs. 
Historical   survey. 

lomc  Valves.  Ionic  Valves  in  Radiotelegraphy  (La  lampe-valve  en  radiotélégraphie) 
H.  Janne.  Association  des  Ingénieurs,  électriciens  sortis  de  l'institut  électro- 
technique Montefiore,  vol.  3,  no.  5.  1921,  pp.  59-80,  9  figs.  Types  of  three- 
electrode  valves  used  in  radiotelegraphy.     (Continuation  of  serial.) 

RAILS 

Alloy-Steel.  On  the  Question  of  Special  Steels.  W.  C.  Cushing.  Bui.  Int.  Ry.  Assn. 
vol.  3,  no.  6.  June  1921,  pp.  577-640.  Comparative  study  of  suitability  of 
various  steel  alloys  for  rail  manufacture,  from  records  of  experience  of  railways  in 
different  parts  of  the  world. 

Hardening  "In  Situ".  The  Sandberg"  In  Situ  "  Rail  Hardening  Process,  A.  E.  Shirter 
Acetylene  Jl.,  Vol.  23,  no.  1,  July  1921,  pp.  15-17.  2  figs.  Hand  propelled  truck 
fitted  with  equipment  for  heat-treating  rails  by  blowpipes.  Experience  of  Bri- 
tish   Electric     Railway. 

RAILWAY  ELECTRIFICATION 

Brazil.  Electrification  of  the  Paulista  Railway  Brazil,  S.  A.  W.  D.  Bearce.  Gem. 
Elec.  Rev.,  vol.  24.  no.  7,  July  1921,  pp.  620-627,  7  figs.  Motor  power  equip- 
ment consists  of  eight  freight  locomotives  weighing  100  tons  each  and  four  pas- 
senger locomotives  weighing  120  tons  each 

Europe.  Railway  Electrification  in  Europe,  J.  V.  Dodson  and  F.  E.  Wynne.  Elec. 
Ry.  Jl.,  vol.  57,  no.  24,  June  11,  1921.  pp.  103S-1074,  12  figs.  Impressions 
of  present  practicesand  tendenceies  gathered  by  writers  on  trip  through  England, 
Norway,  Sweden,  Germany.  Switzerland,  Italy  and  France.  Summary  of  points 
of  difference  between  American  and  European  railway  usage. 

High-Tension  Direct-Current.  Note  on  the  Electrification  of  French  Railways 
(Note  sur  l'électrification  des  réseaux  de  chemins  de  fer  français),  M.  A.  Ferran 
Revue  générale  des  Chemina  de  Fer  et  des  Tramways,  vol.  40,  no.  5,  May  1921, 
pp.  313-352,  18  figs.    Study  of  electric  traction  by  high  tension  direct  current. 

High  Voltage.  Railroad  Electrification  at  High  Voltage,  F.  H.  Shepard.  Ry. 
Age,  vol.  70,  no.  25,  June  24,  1921.  pp.  1441-1444,  6  figs.  Development  of 
alternating-current  equipment  and  its  relation  to  power  supply. 

RAILWAY  MAINTENANCE 

Organization.     On  the  Question  of  Maintenance  and  Supervision  of  the  Track, 
Chas.  J.  Brown,     Bui.  Int.  Ry.  Assn..  vol.  3,  No.  6,  June  1921,  pp.  663-690, 
21  figs.     Report  from  railways  on  their  system  of  organization  of  staff  and  their 
methods  of  carrying  out  the  work  of  maintenance  of  track. 


RAILWAY    MOTOR    CARS 

Internal-Combustion-Enoines.  Railway  Motor  Coach  with  Internal  Combustion 
Engine.  Engr.,  vol,  131.  no.  3415,  June  10,  1921,  pp.  612-013,  6  figs.  Direct 
drive  by  internal  combination  engine.     (Translated  from  Genie  Civil.) 

RAILWAY  OPERATION 

Car  Service.  The  Delaware  and  Hudson's  New  Car  Service  Rules.  Ry.  Age,  vol. 
71,  no.  2,  July  9,  1921.  pp.  73-75.  3  figs.  Revised  rules  for  promoting  prompt 
car  movement  simplified  for  the  benefit  of  yardmasters. 

Cost  AccoaNTiNQ.  Remedies  for  Wastes  in  Railway  Operation,  F.  J.  Lisman.  Ry. 
Age.,  vol.  71,  no.  2.  July  8,  1921,  pp.  59-63.  Suggestions  in  regard  to  cost  keep- 
ing methods. 

Train  Control.  The  Train  Control  Sytem  for  the  North  British  Railway.  Ry. 
Gaz.,  vol. 3t,  no.  22,  June3.  1921.  pp.  835-846,  20  figs.     Total  mileage  of  railway 

is    1399 

Train  Dbpatchinq.  On  the  Question  of  Slow-Freight  Traffic,  Mr.  Guerber.  Bui, 
Int.  Ry.  Assn.,  vol.  3,  no.  6,  June  1921,  pp.  641-662,  4  figs.  Repgrt  on  organiza- 
tion   of    train     service. 

RAILWAY  SIGNALING 

Repetition  OF  Signals  ON  Locomotive.  Automatic  Stopping  of  Trains  and  Re- 
petition of  signals  on  Locomotives  (Arrêt  automatique  des  trains  et  répétition 
des  signaux  sur  les  locomotives).  C.  Vandevelde.  Annales  de  l'Association  des 
Ingénieurs  sortis  des  Ecoles  spéciales  de  Gand,  vol.  11,  no.  5,  1921,  pp.  45-62. 
Advantages  and  disadvantages  of  automatic  brakes.  Necessity  of  developing 
simple  system  for  reproducing  track  signals  on  locomotives. 

Interlocking.  New  Traffic  Locking  on  C.  &  O.  Relieves  Congestion, 
H.  E.  Johnson,  Ry.  .\ge,  vol.  71,  no.  1,  July  2,  1921,  pp.  25-26,  3  figs.  Inter- 
locking by  alternating  current  of  125  cycles. 

RAILWAY    TRACK 

River  Protection.  River  Protection  Work  of  the  c.  B.  &  Q,  R.  R,  on  the  Missouri 
River.  Ry.  Rev.,  vol.  69,  no.  2,  July  9,  1921  pp.  39-42.  13  figs.  Bundled  brush 
mattresses,  riprap  revetnents  and  retards. 

Standardization  OF  Materi-\l.  Standardizatuon  of  Track  Material  by  French 
Railways  (La  standardization  du  matériel  des  voies  des  chemins  de  fer  fran- 
çais). Génie  Civil,  vol.  78.  no.  22,  May  28,  1921  pp.  458-459.  7  figs.  Profiles 
and  dimensions  of  three  standard  rails  and  corresponding  fish  plates  proposed 
by  engineering  Committee  appointed  by  Ministry  of  War, 

RAILWAYS 

Rolling  Stock  Material  Specifications.  British  Standard  Specifications  for 
Railway  Rolling  Stock  Material.  British  Eng.  Standards  Assn..  no.  24  Mar. 
1921.  Part  1,  27  pp.  7  figs.:  Locomotive  carriage  and  wagon  axles.  Part  2, 
16  pp.,  S  figs.:  locomotive,  carriage  and  wagon  tires.  Part  3.  24  pp.'  7  figs.: 
Laminated,  volute  and  helical  springs,  and  steel  for  laminated  springs.  Part  4 
19  pp.,  7  figs.  Steel  forgings,  blooms  and  castings.  Partfi,  28pp.,  17  figs. 
Steel  plates,  angles,  etc.,,  and  rivets  for  locomotives,  carriages  and  wagon. 

REDUCTION  GEARS 

Performance.  Reduction  Gears  for  Ship  Propulsion,  Robert  Warriner.  Mar,  Eng., 
vol,  26,  no.  7.  July  1921,  pp.  532-538.  5  figs.  Performance  of  single  and  double 
reduction  gears.  Comparison  with  other  methods  of  propulsion.  (Abstract.) 
Paper  read  before  Soc.  of  Naval  Architects  and  Mar.  Engrs. 

REFRIGERATING  PLANTS 

Internal-Combustion  Engines  FOR.  Internal-Combustion  Engines  as  Prine  Mo- 
vers for  Refrigeration  Plants,  W.  H.  Motz.  Power,  vol.  54,  no.  2,  July  12,  1921 
pp.  58-60,  6  figs.     Economy  of  producer-gas-engine  plant. 

RESEARCH 

Foundry.  Research  in  the  Foundry,  Engineering,  vol.  Ill,  no.  2894,  June  17,  1921 
pp.   749-750.     Work   recently  undertaken   by   British  Government. 

Industrial.  Research  in  Industry,  L.  A.  Hawkins.  Jl.  Soc.  of  Automotive  Engrs., 
vol.  9,  no.  1.,  July  1921..  pp.  20-22.     Practice  of  Gen.  Elec.  Co. 

ROAD  CONSTRUCTION 


RAILROAD  MANAGEMENT 

Economies.  Possible  Economies  in  Railroad  Management,  W.  Jett  Lauck.  Indus. 
Management  vol.  62,  no.  1.  July  1,  1921.  pp.  7-9.  Argument  on  behalf  of  rail- 
road employers  before  U.  S.  R.  R.  Labor  Board. 

Legislation.  Switzerland.  Federal  Law  Regulating  Organization  and  Mana- 
gement of  Federal  Railways  (Loi  fédérale  réglant  l'organisation  et  l'adminis- 
tration des  chemins  de  fer  fédéraux).  Bulletin  technique  de  la  Suisse  romande 
vol.  47,  no.  12,  June  11,  1921.  pp.  136-140.  Project  of  law  evolved  by  Swiss  Dept. 
of  Railways  and  submitted  to  Federal  Chambers  in  June  1921. 


Bituminous  Fillers.  Popular  Exposition  of  Principles  Governing  the  Use  of  Tar 
and  Bituminous  Fillers  in  Road  Construction  (Vulgarisation  des  principes  qui 
régissent  l'emploi  des  liants  goudronneux  et  bitumineux  pour  la  confection  des 
routes).  M.  E.  Camerman.  Annales  de  l'association  des  ingénieurs  sortis  des 
Ecoles  spéciales  de  Gand,  vol.  11,  no.  5,  1921,  pp.  1-44.  Chemical  study, 

Research.  Highway  Researches  and  Their  Results— I,  A.  T.  Goldbeck.  Good  Roads 
vol.  21.  no.  26,  June  29.  1921.  pp.  333-337  and  344,  9  figs.  Need  of  information 
on  behavior  of  various  pavement  t>'pes  on  different  subgrades  and  for  data 
as  basis  for  rational  pavement  design.  Description  of  series  of  tests  and 
studies  being  conducted  by  U.  S.  Bur.  of  Public  Roads. 
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I.  ("nplllnry  MoUtum  nnd  lu  Rffrot  on  lUchwny  Huliarmliw.  W.  W.  Mo- 
[lilin.  I'tililir  |{iMi4lii,  vol.  4,  no.  I.  Mny  IU21.  im>-  '^.  IIU.  TkI'Iiu  givlii^ 
.(  .....til !_•....  ii.  ..^a-  I.. m  .lui..^...*  .^.i^i^  „r  it -».i  .-• (  . 


HuiiiHi  Aincn, 

Liiutflilin.  I'tiitllr  i(iMi4iii,  vol.  -I,  no.  I.  .Mny  iw^l,  pp.  i>-h.  iiiji.  imIiIiu  giving 
rliH>  of  cnptllnrv  nioinlurr  in  «oiU  for  «llffuniiit  iwrioiU  of  tinir  «ml  mto  of  iiiovi^ 
nient     of     iiioUtiirn 

KOAOH.  (lUAVKI 

Khukii.\i.-Aii>  riHUi:i'i  (  ruNliiil  Stono  iind  Crnvi't  ltoii<lii.  ('  L,  MrKi'iwoii  ami 
A.  K.  Morrill.  I'lililir  Itoiuln,  vo).  -I,  no.  I,  Mny  1U21,  pp.  3-A.  Kii>rrienoe  in 
roniilrnoltun    of     fttlfrul-uid     projorl . 

non:  duivk 

BoLtKN  Caulk  l'iii.i,cr.  Tli«<  lioilm  t'lthlu  Pulley.  Knaiiic4<rinK.  vol.  Ill,  itu.  2S1LV 
Junp  24.  1U21,  p.  771,  0  tinn.  Synti^ni  Ituilt  up  of  two  tmlopundunt  whrniln  nnii 
II  niovultlo  nioc.  When  piilli-y  \n  iti  onxnitton,  pull  un  cal>Itj  cnuao*  inovnhle 
r»co  ttt  ttoforoinl  inwiirJon  rtidr  iit  whioli  prumuro  roiiiiis  ittid  lut  n  rmult  ririut  of 
two  wIhm^U  cloao  toittUlicr  und  tcnp  rnlilu. 

RUBBER 

.\aiNG  Temti*.  Ton  Vonnj'  Kxi>i'rionco  with  Aaiitit  To«lii,  Willinm  C.  Goer  and 
Walter  N.  Kvuns.  Imlin-HuhlMT  Jl.,  vol.  11.  no.  24.  Juno  U,  11121,  pp.  35- 
42,  15  fîffs.     Work  done  in  liibomtorÎM  of  B.  F.  Goodrich  Co..  ,\kron,  Ohio. 

Vulcanisation.  The  Viiriahility  of  Crude  Rubber,  John  B.  Tuttlo.  Jl.  Indus. 
A  KuR.  CheniiHtry.  vol.  13.  no.  0,  Juno  1921.  pp.  510-522.  2  fins.  Vulonniza- 
tion  oxiH^rinuMit.t  on  compounds  containing  various  proportions  of  plantation 
rubber  and  sulphur. 

RUDDERS 

KiTCHBN  TYPE.  The  Kitolion  Réversible  Propeller  (Lc  «ouvornail  A  changement 
de  mimiue  kitchen).  G^'-nie  Civil,  vol.  78.  no.  19,  May  7.  1921,  pp.  396-397, 
t>  fins.  Rudder  is  Murrounded  by  system  of  two  eytindriciil  deflectors  mounted 
on  common  pivots  and  capable  of  rotating  jointly  or  separately  about  rudder. 


SCIENTIFIC  MANAGEMENT 

See  Industrial    Management. 

SCREW     MACHINES 
Tools.      The  Calculation  fo  Circular  Form  Tool  Diameters  HaWng  Top  Rake,    A. 
Waslxington.       Machy.  (Lond.)   .  vol  IS.  no    455  June  16,  1921,  pp.    337-338. 
3     figs.     Formulas. 

SCREWS  THREADS 

CcTTiNG.  The  Problem  fo  Accurate  Thread  Cutting.  B.  M  W.  Hanson.  Machy, 
(N'.Y.).  vol.  27.  no.  U.  July  1921.  pp.  1012-1914.  4  fdgs.  Requirements  to  ful- 
fill in  fitting  threaded  parts.  Work  of  engineerin  committees  is  establishing 
tolerance  within  so-called  caramercial  limitations. 

SCREWS 

SpECiriCATiONS.  Report  of  British  Standard  Heads  for  British  Association  Screws. 
British  Eng.  Standards  A&sn.,  no.  57,  Dec.  1921.  7  pp.  9  figs.  Schedule  of  di- 
mensions of  various  tM^es  of  heads  for  samll  screws  for  sizes  0  to  15  B.  A.  cover- 
ing range  of  diameters  from  limm.  to  0.9mm  (0.236  in.  to  0.035  in.) 


KMIP  I'Hoi'uixioN  EL^xr^nlc 

ManfînAvr  .Manimr  Kleotric  PrupuUiun  for  Mfrrhani  Manila,  Wilfrwl  Myka». 
Jl.  WiMtorn  H<MT  Kncn  .  vol.  M\.  no  0,  Jutw  lU^I,  pp.  31  l*2l'J.CofnpftrMliv« 
fiit*l  rtH|uin*nmnu  of  rraipr(M»tinjc  fngiiim.  grar  turbiiUH,  «btetrio  driv«, 
direct  ronn«('l«>l   Ditwwl  nngiiifa  itiid    Di*wl-f|r^irifl  dnvM. 

HH  IP.S 

RKTRin ERATO  11  I1i«1mu  IiiMuIntion  for  ItitfrigcmUir  HhiM  .M»r.  Kn*.,  vol,  20.  t%t>.  7, 
July   1921,  pp.  M7-.*ttUi.  .1  figii.     HimtuUnl  iruuUtion  plana. 

Re«imtam<-k.      On  tho  I'w*  of  Modfbi  in  liivrntignting  Ok  .p  Htru«-t- 

uri-H  to  lOitiTiial  KxpJtPiionN.  K    iiu'-kinghnin     Jl  .1  Kngn., 

vol    AA.  no.  2.   May   IW2I.  pp    2J7-2I7,      Terhnir.i 

HOLDEÏW 

Soft,  War  ezperienc^tt  with  Hott  .Soldem.  Hana  .ScbuU.  MetAl  toduntry  ff>oDd.>, 
vol  IS.  MO.  23.  June  II»,  1921.  pp.  413-111  ExiHTimt^ntA  oon/iucter]  during  war 
by  German  Navul  Dept.  on  tin-lead,  ca/liniurn,  Matulot.  Thyaieit  and  nuc- 
neflium  solders. 

STACKS 

Concrbtb-Encabed.  Conservation  of  Corrosion  Weakened  Stell  .Stacks  by  Encas- 
ing with  Concrete.  John  V.  Schaefer.  Eng,  &  Contraeting,  vol.  .W.  no.  2.5,  June 
22,  1921,  pp,  619-<J20.  3  figs.     Experience  South  Works  of  III.  Steel  Co. 

STEAM 

Flow  in  Pipes.  Handy  Steam  Velocity  and  Steam  Flow  Tables.  V.  F.  Davia^ 
Mar.  Eng.,  vol.  26.  no.  7.  July  1021,  pp.  .522.  Cnpacitiesofst^'am  pipes  in  pounda 
per  minute  with  steam-flow  velocity  of  600fi  ft.  per  min. 

pROPERTiEfl.  The  Specific  Volume  of  Drv  Steam.  M.  J.  Eichhorn.  Power  vol.  53. 
no.  25.  June  21,  1921.  pp.  1006-1007.  1  &g.  Nomogram  for  specific  volunw 
dry  steam. 

STEAM  ELECTRIC  PLANTS 

Glasgow.  Scotlaxd.    The  D:ilmarnock  Power  Station,  Engineering,  vol.  III.  noa 
2894  and  2895.  June    17  and  24.  1921.  pp.  736-738  and  748.  12  figs.,  and  767- 
771,  6  figa.  June  17:  rurbo-altemator,  15,000  Kw.  capacity.    June  24:  Electrical 
equipment. 

STEAM  ENGINES 

25.000-Hp.     Three-Cylinder,  25.000-Hp.  Steam  Engines  for  Rolling  Mill  Drive  (Ma- 
chine à  vapeur  à  trois  cylindres  de  25,000  chevaux  pour  la    commande  d'un 
train  de  laminoir).     G^nie  Ci\-i],  vol.  78,  no.  23.  June  4.  1021,  pp.  469-472, 
6  figs.     Installation  in  Middleborough  Stell  Works,  England. 

Uniflow.  New  Uniflow  Engine  Design.  Power,  vol.  53.  no.  26,  June  28.  1921,  pp. 
1042-1(W3,  4  figs.  Equipped  with  night-lift  poppet  valves  of  small  diameter, 
which  are  opereated  from  valve  shft,  geared  to  run  at  twice  spedd  of  main  engine 
shaft. 

STEAM  ROLLERS 

Manufacture.  Modern  Method  on  Steam  Roller  Construction.  Eng.  Production, 
vol.  11.  no.  37,  June  10.  1921.  pp.  725-729.  13  figs.  Interchangeable  manufact- 
uring processes  at  representative  works. 


SEWAGE  DISPOSAL 

Activated  Sludge.  British  Experiences  with  the  Activated  Sludge  Process,  H. 
C.  H.  Shenton.  Eng.  &  Contracting,  vol.  55,  no.  26.  June  29,  1921.  pp.  64S- 
653.     Historical    survey.     From    Surveyor. 

SHAFTS 

Design.  Graphical  Determination  of  Shaft  Diameters,  N.  Barnes  Hunt.  Machy. 
(N.Y.).  vol.  27.  no.  11.  July  1921,  pp.  1036-1037.  2  figs.  Charts  for  graph- 
ically finding  proper  diameters  of  shafts  subjected  to  combined  tension  and 
torsion.     Sizes  from  15-16  to  5  7-16  in.  inclusive. 

SHIPBUILDING 

Statistics.  World  Shipbuilding,  H.  R.  McClelland.  Jl.  Eng.  Inst,  of  Canada, 
vol.  4,  no.  7,  July  1921,  pp.  389-396.  6  figs.  History,  ship  framing,  tj-pes  of 
modern  steamship,  modern  ship  propulsion.     Canada  as  shipbuilder, 

Hull.  Problem  of  the  Hull  and  Its  Screw  Propeller — IV.  C.  W.  Dyson.  Mar.  Eng., 
vol.  26,  no.  7,  July  1921,  pp.  553-556.  Method  of  estimating  effective  horse- 
power delivered  by  propeller.     Induced  cavitation.     Wake  gain  and  loss. 

SHIP  PROPULSION 

Interxal-Combustion  Engines.  Intern«l  Combustion  Engines  Applied  to  Prop- 
ulsion. John  F.  Metten  and  J.  C.  Shaw.  Mar.  Eng,,  vol,  26.  no.  7.  July  1921, 
pp.  542-545.  Comparative  earning  capacities  of  motorships  and  oil  burning 
steamers.     Machinery    equipment    of    motorship    William    Lenn, 

Methods.  Ship  Propulsion,  T,  C.  Philipps.  Jl.  Eng.  Inst,  of  Canada,  vol.  4,  no. 
7,  July  1921.  pp.  396-404.  Modern  methods  of  ship  propulsion,  reciprocating 
engine,  steam  turbine,  internal-combustion  engine  and  electric  drive. 


STEAM  TLTRBINES 

British  Thomson-Houston.  Recent  Improvements  in  Steam  Turbine  Design — IV. 
EngT.,  vol.  131,  no.  3414,  June  3.  1921,  pp.  592-593  and  596,  8  figs.  Recent 
types  manufactured  by  British  Thomson-Houston  Co. 

Lubmcation.  Lubrication  of  steam  Turbines — I.  Gen.  Elec.  Rev.,  vol.  24,  no. 
7,  July  1921.  pp.  651-655.  Principles  of  oil  lubrication  with  special  reference 
to  turbine  bearings,  consideration  being  given  to  effect  of  speed,  clearance,  cool- 
ing by  means  of  oil  circulation,  \-isco3ity  and  emolsification. 

Parsons.  Recent  Improvements  in  Steam  Turbine  Design — V.  C.  A.  Parsons  and 
Co.  Engineer,  vol.  131,  no.  3416,  June  17.  1921,  pp.  640-642.  5  figs.  Tsrpical 
installations  of   Parsons   Turbines. 

Se£  alao  Balancing. 

Allot.     See    Alloy    Steels. 

Cobalt.     See    Cobalt     Steel. 

Fatigue.  The  Fatigue  of  Steel.  Iron  Age.  vol.  107.  no.  25,  June  23.  1921.  pp.  1687. 
Progress  made  in  research  and  in  explanation  of  causes.  Paper  read  before 
Am.    Inst.    Min.    &    Metallurgical   Engrs. 

Impact  Tests.  Studv  Impact  Tests  on  Cast  Steel,  F.  C-  Langenberg.  Foundry, 
vol.  40.  no.  13.  July  1.  1921.  pp.  512-524  and  519,  6  figs.  Results  given  of  in- 
vestigations of  impact  tests  on  cast  steels  of  varied  compositions  and  heat 
treatments.  Higher  shock  strenght  obtained  from  low-phophorous  material. 
Paper  read  before  American  Society  for  Testing  Materials. 

Stainless.  The  Uses  of  Stainless  Steel.  Engr.,  vol.  131.  no.  3414,  June  3,  1921, 
pp.  598-599.  Uses  in  aeroplane  engines,  surgical  instruments,  turbine  blades 
optical    work,    drawing   instruments,    pumps,    etc. 


STEEL 
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STEEL,  HEAT  TREATMENT  OF 

Hioh-Spked  Steel.  Heat-Treatment  of  High-Speed  Steel  Cutting  Tools  of  Intricate 
Design,  A.  J.  Langhammer.  Chem.  and  Met.  Eng.,  vol.  25,  no.  1,  July  6,  1921, 
pp.  30,  3  figs.     Comparison  of  various  methods. 

STEEL  MANUFACTURE 

Electric  Fdbnaces.  Accounting  for  Electric  Alloy  and  Tool  Steel,  G.  Harvey 
Porter.  Jl.  of  Accountancy,  vol.  32.  no.  1,  July  1921,  pp.  1-15.  Tabulation 
of  control  accounts,  and  method  of  drawing  up  details  of  14  records. 

PBOCE88E8.  Development  of  Iron  Ore  Into  Iron  and  Steel,  S.  C.  Dickernoff,  Jr. 
Forging  A  Heat  Treating,  vol.  7,  no.  6,  June  1921,  pp.  336-337.  Chart  indi- 
qating  prices. 

STEEL  WORKS 

Power  Gbnehatiow.  Power  Generation  in  Steel  Mills  and  Its  Relation  to  Frequen- 
cy, D.  M.  Petty.  Assn.  Iron  &  Steel  Elec.  Engrs.,  vol.  3,  no.  8,  June  1921, 
pp.  199-212,  2  figs.     Blast  furnace  gas  power  station.    Selection  of  frequency. 

STOKERS 

Mechanical.  Limitations  of  Mechanical  Stokers.  Power  Plant  Eng.,  vol.  25,  no. 
13.  July  1,  1921,  pp.  674-675.  Limitations  of  mechanical  stokers  utilizmg 
Mid-West   coals. 

SUBSTATIONS 

Automatic.  Automatic  Substations  Entering  Electric  Service  Field,  R;  J.  Wensley. 
Elec.  World,  vol.  78,  no.  1,  July  2,  1921,  pp.  14-15,  4  figs.  It  is  said  automatic 
substation  has  definitely  proved  success  in  industries.  Advantage  claimed 
are  sa\'ing  in  feeder  copper  and  good  service  rendered. 

Brief  Review  of  Automatic  Substation  Experience  on  the  Aurora  tlgin 
&  Chicago  R.  R.  .  S.  E.  Johnson.  Gen.  Elec.  Rev,,  vol.  24.  no.  7,  July  1921, 
pp.  610-612,  1  fig.  Inspection  periods  are  seven  days  apart  and  control  equip- 
ment is  adjusted  to  furnish  maximum      of  power  throughout  24  hours. 

Efficiency  and  Operating  Tests  on  the  North  Shore  Automatic  SubstatlOM, 
Cassius  M.  Davis.  Gen.  Elec.  Rev.,  vol.  24,  no.  7,  July  1921,  pp  613-619, 
4  figs.  Machine  of  three  different  capacities  were  tested,  including  both 
commutating    and    non-commutating    pole    types. 

SUBWAYS 

Pbh-adelpbia.  Subway  Construction  in  Philadelphia  (Obras  del  metropolitane 
deFiladelfia),  Dion  Martinez.  Ingenieria  Internacional,  vol.  6,  no.  1,  July  19 Jl, 
pp.  31-10,  11  figs.  Difficulties  obtaining  in  construction  of  central  station 
under  city  hall  and  how  they  were  overcome  by  use  of  reinforced  concrete. 

SUPERHEATED  STEAM 

Steamships.  Superheated  Steam  on  Steamships,  C.  H.  Peabody.  Mar.  Eng.,  vol. 
26,  no.  7,  July  1921,  pp.  539-541,  4  figs.  Comparison  with  locomotive  and  shore 
practice.     Results  with  reciprocating  engines  and  Scotch  boilers. 

SWAGING 

Cold.     Cold  Swaging— II,     Machy.  (N.Y.),  vol.  27,  no.  11,  July  1921,  pp.  1018- 
1021,  8  figs.     Methods  employed  by  Torrington  Co.,  Fomngton,  Conn,  in 
making    swaging    dies. 


TANKS  MILITARY 

Caterpillar.  Caterpillar  Vehicles.  Automobile  Engr.,  vol.  11,  no.  151,  June  1921, 
pp.  198-200,  5  figs.     Recent  developments  of  flexible  track  schemes. 

TELEPHONY 

Long-Distance.  The  Long-Distance  Telephone  System  of  the  United  Kingdom, 
William  Noble.  Jl:  Inst.  Elec.  Engrs.,  vol.  59,  no.  300,  April  1921,  pp.  389- 
406,  and  (discussion),  pp.  406-426,  21  figs.  Development  jf  trunk  telephone 
system  since  1905.  Reference  is  made  to  introduction  of  high-frequency  car- 
rier-wave telephony  and  its  application  to  long-distance  communication. 

Tbbruionic  Valve.  The  Application  of  the  Thermionic  Valve  to  Telephony  Over 
Wires,  S.  H.  Witt.  Commonwealth  Engr.,  vol.  8,  no.  S,  Mar.  1,  1921,  pp.  233- 
236,  3  figs.     Recent  developments  in  Europe  and  U.  S. 

TIDAL  POWER 

Dtiuzation.  Economics  of  Tidal  Power  Developments  (L'utilisation  de  la  houille 
bleue  et  le  problème  financier),  R.  Gouédard.  Vie  technique  et  industncUe. 
vol.  2,  no.  31,  June  1921,  pp.  201-205,  5  figs.  Reasons  why  Government  should 
subsidize   tidal-power  plants. 

TOLERANCES 

Ctumdrical  Fits.  Tolerance  Systems  for  Cylindrical  Fits,  P.  M.  Heldt.  Auto- 
motive Industries,  vol.  44,  no.  24,  June  16,  1921,  pp.  1274-1280  and  1283,  3 
figs.  Discussion  of  system  in  use. 

TOOLS 

Htdbauuc  Pressing.  The  Design  of  He&vy  Hydraulic  Pressing  Tools  for  Thick 
and  Thin  Plates,  C.  P.  Spiller.  Machy.  (Lond.),  vol.  18,  no.  454,  June  9,  1921, 
pp.     305-307,     16     figs. 

TIL\CTORS 

Transmission  System.  An  Estimate  and  .\nalysis  of  Various  Forms  of  Tractor 
Transmissions,  P.  M.  Heldt.  Automotive  Industries,  vol.  44,  no.  24,  June  16, 
1921,  pp.  12S4-12S8,  13  figs.  Advantages  and  disadvantages  of  various  types 
of    gears.     Examples    of    gear    calculations. 


TUNNELING 

Rock.  Notes  on  California  Rock  Tunneling  Practice,  A.  J.  Cleary.  Eng.  News- 
Rec,  vol.  86,  no.  25,  June  23,  1921,  pp.  1082-1085,  5  figs.  Tunnel  sixes  and 
methods  of  driving  recent  improvement  in  equipment  for  drilling  and  mucking, 
eectrlic    exploders,    terms    of    tunnel    contracts. 


VACUUM 

Production  and  Measurement.  Methods  for  the  Production  and  Measure- 
ment of  High  Vacua — IX,  Saul  Dushraan.  Gen.  Elec.  Rev.,  vol.  24,  no.  7,  July 
1921,  pp.  669-680,  7  figs.  Physicochemical  methods.  Theory  of  phosphorous 
clean-up  in  lamps. 

VALVES 


Power,  vol.  64,  no. 


Emergency.    Valves  for  Emergency  Service,  W.  H.  Wakeman. 
1,  July  5,  1921,  pp.  7-10,  10  figs.     Typical  designs. 

VIADUCTS 

Platb-Girder.  Economic  Proportions  of  Plate-Girder  Viaducts,  H.  J.  Keener. 
Eng.  &  Contracting,  vol.  55,  no.  25,  June  22,  1921,  pp.  607-608,  3  figs.  Comp- 
arison of  three  types  of  approach  viaducts.  Formulas  for  determining  eco- 
nomic proportions. 

VENTILATION 

Testing.  Testing  and  Improving  Ventilation,  Charles  L.  Hubbard.  Power,  vol. 
53,  no.  25,  June  21,  1921,  pp.  1000-1004,  5  figs.  Control  of  humidity  and  cir- 
culation more  important  than  disposal  of  carbonic  oxide. 

w 

Waahera 

Sphino.  Belleville  Spring  Washers.  Machy.  (Lond.).  vol.  IS,  no.  456,  June  23,  1921, 
pp.  354-355,  1  fig.  Table  giving  dimensions  of  waahers  of  Belleville  type  to 
conform  with  prescribed  loads  and  deflections. 

WASTE 

Industrial,  Disposal  of.  Disposal  of  Industrial  Wastes  and  Stream  Pollution, 
C.  A.  Emerson,  Jr.  Jl.  Franklin  Inet..  vol.  191,  no.  6.  June  1921,  pp.  807-818, 
Recent   developments    and    present    tendencies. 

WATER  METERS 

Specifications.  Standard  Specifications  for  disc  Water  Meters.  Eng.  World, 
vol.  19,  no.  1,  July  1921,  pp.  27-29.  Regulations  governing  design.  Informa- 
tion to  be  furnished  to  manufacturers  when  requesting  bids.  Test  for  comp- 
liance  with  registration  and  capacity  requirements. 

WATER  POWER 

United  Kinodou.  Water-Power  Developments  in  the  United  Kingdom,  John 
B.  C.  Kershaw.     Power,  vol.  53,  no.  26.  June  28,  1921.  pp.  1054-1056,  4  figs. 

WATER  TANKS 

Auxiliaries.  Auxiliary  Equipment  for  Elevated  Water  Tanks — I,  Charles  L.  Hub- 
bard. Power  Plant  Engr..  vol.  25.  no.  13.  July  1,  1921,  pp.  647-649,  12  figs. 
Notes  on  installation  of  liquid  level  indicators  and  pump  controls. 

WELDS 

Testing.  Standardization  of  Testing  Welds.  Prov.  Instn.  Mech.  Engrs..  no.  4,  June 
1921,  pp.  241-245,  and  (discxission).  pp.  245-2SS,  12  figs..  3  supp.  plates.  Elong- 
ation data  in  tensile  tests.  Standard  stress  value  in  fatigue  tests.  (Concluded.) 
Testing  Cocered  Electrode  Process  Welds.  Boiler  Maker,  vol.  21,  no.  6, 
June  1921.  pp.  161-162.  Results  of  test  made  to  ascertain  tensile  properties 
of  steel  plates  welded  mid-length  in  accordance  with  Kjelberg  electric  welding- 
system.     (Abstract.)  From  Shipbuilding  &  Shipping  Rec. 

WELFARE  WORK 

Hbialth  Department.  The  Health  Senice  Side  of  Personnel  Management,  Earl 
B.  Morgan.  S.  J.  Repplier.  Indus.  Management,  vol.  62.  no.  1,  July  1,  1921, 
pp.  43-47,  2  figs.     Experience  of  Curtis  Publishing  Co. 

WELLS 

Percolation.  Percolation  and  Tube  Wells,  Engineering,  vol.  Ill,  no.  2894,  June 
1921,  pp.  734-736,  5  figs.     Notices  on  prospecting  for  water  supply  from  wells. 

WOMEN  WORKERS 

Wages.  Wages  of  Women  in  Industry.  Mary  B.  Gilson.  Indus.  Management,  vol. 
61,  no.  11,  and  vol.  62,  no.  1,  June  1  and  July  1,  1921.  pp.  427-431,  4  figs.,  and 
37-42,  4  figs.  June:  Analysis  of  conditions  in  U.S.  July:  Argument  for  "  full 
recognition  of  the  justice  of  equal  opportunity"  for  men  and  women  inindustry. 


ZIN'C 

Rolung.  Pressing  and  Rolling  Zinc.  W.  Schulte.  Metal  Industry  (Lond*),  vol. 
18,  no.  25,  June  24,  1921.  pp.  49(W9I,  Machinery  and  procedxire.  Trans- 
lated   from    "Die    Metallborse". 
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Engineering  Index 

This  Index  la  prepared  by  the  American  Society  of  Mechanical  Engineers. 

In  this  deparimeni  will  he  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  authors 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

Photo«tntlc  copies  of  tlio  artlcloa  llatod  In  this  ««ctlon,  or  others  on 
snfllneerlna  subjects,  may  be  obtained  from  the  Rnftlneerlnft  Societies 
Llbniry. 

Price  of  Piich  print  (up  to  II  by  M  In.  nize)  15  cont.i.  plun  pontnao.  Whore 
possible,  two  piiUen.  up  to  7  by  9  In.  size,  will  bo  nhotoilntphed  on  one  print. 
I.arfter  mtiftu/Jnes  requlro  n  print  per  pafte.  Itltis  will  bo  mailed  with  the 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  lists  of 
references  on  oniilnoorlntl  subjects  and  render  assistance  In  similar  ways. 
(^harftes  arc  made,  sutllclont  to  cover  tho  cost  of  this  work.  Oirrespondence 
Is  Invited.  Information  conccrnlni  tho  charjjo  for  any  specific  service  will 
be  ftlven  those  Interested.  In  asking  for  Information  please  be  definite,  so 
that  tho  Investl^ntor  may  understand  clearly  what  la  desired. 

The  Kntilneerlnfi  Societies  Library  la  under  the  management  of  the 
United  EntilneerlntS  Society,  which  administers  It  as  a  public  reference 
library  of  enClneerlnft.  It  la  maintained  Jointly  by  the  American  Society 
(tf  Civil  Enftineera;  the  American  Institute  of  Mlnlnti  and  Metallurfilcal 
Enftlneera;  the  American  Society  of  Mechanical  Entiineera  and  the  American 
Institute  of  Electrical  Enj^lneers.  It  contains  150,000  volumes  on  eng.in- 
eerlnft  and  allied  subjects,  and  receives  currently  most  of  the  important 
periodicals  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  Director 

Engineering  Societies  Library. 
W  West  Thirty-ninth  Street.  New  York.  N.Y. 


ALUMINUM 

l'îxi'OHiTKiN,  I'amih.  ICxposïtioD  of  New  InduHtrial  Applir-ntion  of  Aluniiouni,  Mscf>e- 
HJuin,  C'alciurn  and  Sodium  at  the  Sooi/*t^'  d'Enrouraffr-nient,  Paris  (L'Kxposition 
defl  Noiivellfui  Applications  indiutriellf-s  de  I'Alurniniurn,  du  Maen'^ium,  du 
C'alcium  ot  de  Swliiini,  A  la  Hoc\H6  d'Encouraiternont  pour  rindiiHtrie  N'stio- 
na\v)  I^  Oénip  Civil,  vol  79,  no.  2.  July  9,  1021,  pp.  3fl-39.  Particulam  of  pro- 
Kram  of  exposition  and  reports  of  four  lectures  on  aJuminum  and  its  sjloys. 

I'itorF:RTif':s  and  Usr".  Aluminum.  MaEnenium,  Calcium  and  Sodium  (L'aluminium, 
le  miiKnt^ium,  le  calcium  et  le  nodinm).  Revue  G^^nérale  de  l'électricité,  vol. 
10.  no  1.  July  2,  1921,  pp.  21-29.  Report  of  cÎRht  lectures  «ivcn  at  the  recent 
exposition  on  the  properties  and  uses  of  these  metals  and  their  alloys. 

ALUMINUM  ALLOYS 

Mfxtino.  Constitution  of  Cas  Atmospheres  in  AIuminum-AUoy  Molting  Furnaces. 
Robert  J.  Anderson  and  J.  H.  Capp<î.  Chem.  A  Mf'tallurgical  Enjt..  vol.  25. 
no.  2,  July  13,  1921,  pp.  54-00,  7  ûff».  Tabulated  analyses  of  atmospheres  of 
various  type^s  of  aluminum  furnaces,  sampled  at  short  intervals  during  oper- 
ation, furnishing  data  necessary  for  study  of  dross  and  metal  losses  due  to  furn- 
ftce  operation. 

Iron-Pot  Melting  Practice  for  Aluminum  Alloys,  Robert  J.  Anderson.  Me- 
tal Industry  (Lond.),  vol.  19.  noa.  1  and  1.  July  1  and  22,  1921.  pp.  8-9  and  65- 
6fi.  Present-day  methods  and  detailed  investigations  of  them  in  practice. 
See  also  Metal  Industry  (New  York),  vol.  19,  no.  7,  July  1921,  pp.  285-287. 

4  figs. 

AMMONLA 

CoKB-OvEN  Gas  as  Source.  Increasing  the  Ammonia  Yield  with  the  DistUlation 
of  Anthracite  (Beitragc  zur  Erhohung  der  Ammoniakausbeute  hei  der  Destil- 
lation  der  Steinkohle).  Friedrich  Sommer.  Stahl  u.  Eisen,  vol.  41.  no.  25,  June 
23.  1921,  pp.  852-859.  5  figs.  Process  for  recovery  of  hydrocyanic  acid  contained 
in  coke-oven  gas  through  conversion  into  ammonium  sulphate. 


AEROPLANE  PROPELLERS 

Theory.  General  Theory  of  Aeroplane  Propellers  (Théorie  Générale  de  l'Hélice  Pro- 
pulsive), A.  Râteau.  M.  R.  Sorcau  ana  M.  S.  Drzewiecki.  L'Aéjophile.  vol.  29. 
nos.  9-10,  May  1-15,  1921.  pp.  139-140,  7  figs.  Development  of  formulas  and 
comparison  with  experimental  results. 


ASBESTOS 

Arizona.  Asbestos.  University  of  Ariz.  Bui.,  no.  113,  series  no.  24.  June  1,  1921. 
31  pp..  3  figs..  2  on  supp.  plaTe.  Deals  with  most  important  asbestos  minerals; 
geoloeical  occurrence:  grades  and  specifications;  uses;  demand  and  market  value; 
production;    mining   and    treatment;    etc. 


.AEROPLANES 

Balancing.  Aeroplane  Balance.  L.  Huguet.  Aerial  Age,  voL  13,  no.  18,  July  11, 
1921,  pp.  417-419,  1  fig.  Influence  of  wing  profile  and  of  passive  resistance; 
influence  of  steering  mechanism;  sensitiveness  of  aeroplane  to  action  of  steering 
mechanism:  equilibrium  of  forces.  (Concluded.)  Translated  from  "La  Vie 
Technique  «St  Industrielle." 

Horsepower  Chart.  Aeroplane  Flight  Endurance — I.  Aerial  Age  Weekly,  vol.  13, 
no.  21.  .\ugust  1.  1921,  pp.  490-491.  1  fig.  Describes  a  chart  for  determining 
minimum  horsepower  required  or  maximum  horsepower  available  at  any  altitude 
possible  for  the  aeroplane  to  reach. 

AIRSHIPS 

Rigid.  Rigid  Airships,  J.  L.  Bartlett.  Aeronautical  Jl..  vol.  25,  no.  127.  July  1921. 
pp.  357-377,  S  figs.  Two  lectures,  first  dealing  with  general  aerostatical  prin- 
ciples governing  flight  of  lighter-than  air  craft,  and  describing  various  types 
of  airships,  with  special  reference  to  rigid  airships;  second  referring  to  some 
important  problems  in  design  of  rigid  airship.     Appendices. 

ALIGNMENT  CHARTS 

Advantages.  Note  on  Some  Useful  .Mignment  Charts.  J.  A.  P.  Gibb.  Bui.  Instn. 
Min.  &  Metallurgy,  no.  200,  May,  1921,  pp.  1-11,  6  figs,  on  supp.  plates.  Notes 
and  charts  presented  with  object  of  drawing  attention  to  advantages  which 
alignment  ch.arts  ofi"er  as  compared  with  the  more  commonly  used  intercept 
and  correlation   charts. 

Uses,  Alignment  Charts — XIV,  Arnold  A.  Arnold,  Mech.  "World,  vol.  70.  no.  ISSO. 
July  1,  1921,  pp  9-10,  1  fig.  Practical  example;  marine-engine  shafts  and  crank- 
shafts. Principal  proportions  of  chart.  Connection  between  charts.  .Con- 
cluded. 

ALLOYS 

See  Aluminum  Alloys;  Bearing  Metals;  Monel  Metal. 


AUTOMOBILE  ENGINES 

Fuel  Economy.  Effect  on  fuel  Economy  of  Refinements  in  Engine  Design,  L.  Mantell. 
tell.  Automotive  Ind..  vol.  45,  no.  4,  July  28.  1921,  pp.  161-167,  9  figB.  Dis- 
cusses factors  of  design  which  affect  performance  and  economy,  such  aa  pulsat- 
ing flow,  valve  timing,  scavenging,  etc. 

Localized  Charge  an'D  Supebchargixg.  Experiments  with  Localized  Charge 
and  Supercharging  Engines,  Harry  R.  Ricardo.  Automotive  Industries,  vol. 
45,  no.  2.  July  14.  1921,  pp.  61-68.  IS  figs.  Report  of  investigations  demons- 
trating how  mean  eff^ective  pressure  and  economy  can  both  be  increased  by  use 
of  stratified  charge.  Excess  air  and  cooled  exhaust  gas  are  employed  aa  diluents 
to  limit  maximum  temperature  of  cycle  and  prevent  detonation.  Uniisually 
high  fuel  economy  at  part  load  is  obtained  by  use  of  nonthrottling  engine. 
(.abstract.)     Paper  presented  before  (British)  Instn.  AutomobUe  Engrs. 

AUTOMOBILE  FUEIâ 

Efficient  Utilization-.  More  Miles  per  Gallon.  O.  C.  Berry.  Chem.  A  Metallur- 
gical Eng.,  vo.  25,  no.  2,  July  13.  1921,  pp.  64-68,  4  figs.  Discussion  on  carbur- 
etion  as  affecting  motor  efficiency,  brake  horsepower  and  work.  Spark  timimg 
and  brake  load.  Relation  between  torque  and  engine  speed.  Possibilities 
of  more  efficient  utilization  of  motor  fuels.  Paper  read  at  Automotive  Symp- 
osium, Am.  Inst.  Chem.  Engrs. 


See  also  Gasoline 


AUTOMOBILES 


European  vs.  American  Practice  Comparison  of  European  and  American 
Automobile  Practice.  Jl.  Soc.  Automotive  Engrs..  vol.  9,  no.  2,  August  1921, 
pp.  109-115  and  Discussion  115-117.  Comparison  of  general  design,  road  con- 
ditions,  etc. 

RoLLS-RoTCE.  Some  Unusual  Features  of  the  Rolls-Royce  Car,  Fred  H.  Cohin. 
Am.  Mach.,  vol.  55,  no.  3,  July  21,  1921,  pp.  85-86,  7  figs.  Power  transmitted 
through  large  ball  joint.  Bracing  used  at  rear  end  of  chassis.  Axle  and  torque 
tubes   made  of  steel   forgings. 
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Transmission  Cases.  Machining  and  InspectinK  Transmission  Cases,  Fred  H. 
Colvin.  Am.  Mach.,  vol.  55,  no.  4.  July  28,  1Ï121.  pp.  143-147.  23  fiRS.  Fixtur- 
es hold  aluminum  cases  without  springing.  Drilling  and  lai>])ing  oporations. 
Inspection  gages  that  insure  accurate  alignment. 


Season  Crackino.  The  Season  Cracking  of  Brass  and  Other  Copper  Alloys.  H. 
Moore.  Engineering,  vol.  112.  no.  2902.  August  12,  1921.  pp.  2r.2-26-l,  9  figs. 
Results  of  investigations  of  season  cracking  carried  during  period  of  some  years 
liy  Research  l)epartment,  Woolwich,  England.  (Abstract.)  Paper  read  be- 
fore   Inst.    Metals.     (To    be    continued.) 


AVIATION 

Akiual  Transportation.  Value  of  Airplanes  in  Transportation  (De  la  Valeur  de 
l'Avion  Comme  Engin  de  Transport),  L.  Hirschauer,  L'Aéronautique,  vol. 
3,  no.  25,  June  1921.  pp.  255-258,  2  figs.  Discusses  security,  regularity,  speed, 
stops,  etc.  (To  be  continued.) 

Commercial.  Commercial  Aviation  in  Germany,  Erik  Hildesheim.  Aviation,  vol. 
H.  no.  5,  August  1,  1921,  pp.  135-136.  1  fig.  Considers  Conditions  of  subsidy 
planes  under  construction,  air  transport  service  and  passenger  rates. 

Luminous  Bbaconr.  Luminous  Beacons  on  Aerial  Routes  for  Nocturnal  Flying 
(Le  balisage  lumineux  des  routes  ai^riennes  pour  la  navigation  nocturnel.  Le 
Génie  Civil,  vol.  79,  no.  5.  July  30,  1921,  pp.  111-112,  2  figs.  (From  TAérophilu). 
Discusses  lighthouses  with  fixed  and  intermittent  light  signals. 

AXLES 

Machinifo  Methods.  Machining  Front  Axles.  Eng.  Production,  vol.  3.  no. 
40,  July  7,  1921,  pp.  4-6,  7  figs.  Methods  employed  for  intensive  produc- 
tion. 


B 


BEAMS 

Reinforced-Concrete.  Reinforced-concrete  Beams — IT,  T.  C.  Broom.  Mech. 
Wld.,  vol.  70,  no.  1803,  July  22,  1921  pp.G8-69.  Discusses  rectangular  concrete 
beam  with  double  reinforcement.     {To  be  continued.) 

Strength  of  the  Reinforced  Thin-plate  Beam,  Held  at  Its  Ends,  ans  Sub- 
ject to  a  Uniformly  Distributed  Load— Special  Case,  B.  C.  Laws.  London, 
Edenburgh  and  Dublin.  Phil.  Mag  &  Jl.  of  sci.,  vol.  42,  no.  248,  6th  series. 
August  1921,  pp  281-287,  3  figs.  Continuation  of  a  mathematical  investigation 
started  in  a  previous  paper. 

BEARING  METALS 

Properties  at  High  Temperatures.  Properties  of  White  Metal  Bearing  Alloys 
At  Elevated  Temperatures,  John  R.  Freeman  Jr.  and  R.  W.  Woodward,  Raw 
Material,  vol.  4,  no.  7,  July  1921,  pp.  241-245,  7  figs.  Describes  tests  carried 
out  by  the  Bureau  of  Standards  on  five  alloys. 

BELTING 

Balata.  Balata  and  Fabric  Belt  Formulas  and  Chart.  W.  F.  Schaphorst.  Power 
Plant,  Eng.,  vol.  25,  no.  15,  August  1,  1921,  pp.  769-770. 

Rubber.  Revised  Rubber  Belt  Specifications  Adopted  by  A.S.T.M.  Belting  vol. 
19,  no.  1,  July  1921,  pp.  13-14,  1  fig.  Principal  changes  provide  for  increase 
in  allowable  stretch  from  5  to  6  per  cent  and  reduction  of  ultimate  strength 
from  285  to  260  lb.  Revised  specification  submitted  by  Am.  Soc.  Testing  Ma- 
terials. 

BLAST  FURNACES 

Electric.  The  Metallurgy  of  Electric  Blast  Furnaces  (Ucber  die  Métallurgie  des 
Elektrohochofens),  R.  Durrer.  Stahl  U.  Eisen,  vol.  41,  no.  22.  June  2.  1921, 
pp.  753-757,  1  fig.  Discussion  of  certain  metallurgical  phenomena  in  electric 
blast  furnaces  with  special  regards  to  work  of  Bo  Railing  (see  Jernkontorets 
Annaler,  1919,  pp.  413-430)  dealing  with  hot  and  cold  working;  part  played 
by  direct  and  indirect  reduction  in  total  reduction. 

BOILER  TUBES 

Charcoal  Iron.  The  Manufacture  of  Charcoal  Iron  Boiler  Tubes.  Boiler  Maker, 
vol.  21.  no.  7,  July  1921.  pp.  187-190.  and  212,  9  figs.  Methods  and  machines 
employed    by    Parkesburg    Iron    Co. 

BOILERS 

Accessories.  Boiler  Accessories  from  a  Safety  View  Point  Power  House,  vol  14, 
no.  14,  July  20th,  1921.  pp  28-31.  Discusses  various  mountings  of  the  modern 
boiler  and  makes  suggestions  for  greater  safety. 

Code  Rulings,  Pennsylvania.  Boiler  Code  Rulings  of  Pensylvania  Board. 
Boiler  Maker,  vol.  21,  no.  7.  July  1921.  pp.  196-197,  Use  of  autogenous  welding 
in  boilers  outlined.  Inspection  and  standard  stamping  of  boilers.  Rulings 
adopted  May  24,  1921,  by  Industrial  Board,  Dept.  of  Labor  and  Industry,  Pa. 

CoMBDSTiON  and  EFFICIENCY.  Theory  of  Combustion  and  Efficiency  on  Steam  Boil- 
ers, Arthur  R.  Norris.  Practical  Engr..  vol.  63,  no.  1792.  June  30.  1921.  pp. 
412-413.  Gives  empirical  formula  for  calculation  of  calorific  value  of  any  fuel 
when  chemical  composition  is  known.     Calculation  of  loss  of  heat  in  boilers. 

Inspection.  Inspecting  the  Boiler,  W.  M.  McNeil.  Power  Plant  Eng.,  vol.  25,  no. 
15,  1921,  pp.  752-753.     What  to  look  for  and  where  to  look  for  it. 

L0S.SE8.  Minimizing  Steam  Boiler  Losses — III,  Robert  June.  Gas  Age,  vol.  48,  no. 
1,  July  11,  1921,  pp.  7-9.     Notes  on  steam-power  management. 


BRIDGE  DESIGN 

EyEBAR  Heads,  Stresses  in.  A  study  of  Stresses  in  Evebar  Heads,  Josef  Bekc. 
Eng.  News-Rec,  vol.  87,  no.  6,  Aug.  11.  1921,  pp.  234-238.  6  figs.  Conclusion» 
from  Hungarian  tests  of  model  eyebars.  Excessive  stretch  of  eyebars  head». 
Permanent  set  in  Budapest  suspension  bridge  chains.  Analysis  reveals  high 
stresses.     Influence   of   pin   diameter 

BRIDGE,  RAILWAY 

American  vb  European  Construction.  Railway  Bridge  Construction  and  Serv- 
ice by  American  and  European  Standards,  P.  H.  Chen.  Eng.  News-Rec,  vol. 
87,  no.  2,  July  14,  1921,  pp.  .58-59.  3  figs.  Higher  unit  stresses  used  by  Euro- 
pean designers.  Soft  versus  hard  metal-  Rigidity  and  heavy  bracing  of  American 
practice.  A  comparative  impact  test  with  European  and  American  locomo- 
tives. 

Maintenance  of  Superstructures.  The  Classification  and  Maintenance  of  Old 
Railroad  Bridges,  C.  F.  Loweth.  Jl.  Western  Soc.  Engrs.,  vol.  26,  no.  7,  July 
1921,  pp.  248-258,  5  figs,  Deals  with  problems  pertaining  to  determination 
of  strength  of  existing  railroad  br  dge  superstructures. 

Reconstruction  The  Alleghany  Railway  Bridge.  Ry.  Engr.,  vol.  42,  no.  498,  July 
1921,  pp.  265-267,  6  figs.  Short  description  of  reconstruction  of  important 
railway  bridge  over  Alleghany  River  at  Pittsburgh. 

BRONZE 

Manganese.  Methods  of  Casting  Manganese-Bronze  Test  Bars  as  a  Check  on  Melt.s 
of  Small  Castings.  E.  H.  Dix.  Jr.  Metal  Ind..  vol.  19,  no.  8,  August  1921,  pp. 
315-317,  2  figs.     Results  of  experiments  made  to  fix  upon  a  satisfactory  method. 

BUILDING  CONSTRUCTION 

Bush  Building'  London.  Construction  Features  in  the  Bush  Buildings,  London. 
Am.  Architect,  vol.  120,  no.  2372.  July  20,  1921,  pp.  53-60,  12  figs.  30.000  cu. 
yd.  of  earth  were  excavated  for  foundations  and  basement.  Details  of  sidewalk 
vaults,  walls  and  footings,  steel  framing,  etc. 

BUILDINGS 

Acoustics.  Acoustical  Properties  of  Buildings.  F.  R.  Watson.  Jl.  Western  Soc. 
Engr?..  vol.  26.  no.  7,  July  1921,  pp.  241-247,  3  figs.  It  is  shown  that  one  import- 
ant problems  in  acoustics  of  buildings  lies  in  sound  proofing  of  various  rooms. 

Office.  Fire  Resistive  Construction  of  OflSce  Buildings,  Fire  &  Water  Eng.,  vol.  70, 
no.  4,  July  27,  1921.  pp.  154-155.  163  and  169.  Report  of  Nat.  Fire  Prot.  As-soc. 
Committee  on  building  construction. 

Steel-Frame.  Reducing  the  Cost  of  Steel-Frame  Buildings,  R.  Fleming,  Eng.  «t 
Contracting,  vol  56,  no.  4,  July  27.  1921.  pp.  83-86.  Considers  the  questions 
o   design,  specifications  and  standardization  in  this  connection. 


CABLES 

Aerial.  Suspension  Cables  and  Their  LTse  in  Construction  fl^es  Cables  de  Suspension 
et  leur  emploi  dans  la  Construction).  Le  Génie  Civil,  vol.  79,  no.  3.  July  16, 
1921,  pp.  59-63,  11  figs.  Describes  the  manufacture  of  cables  and  gives  illus- 
trations   of    their   application. 

CABLES,  ELECTRIC 

Underground.  Industrial  Underground  Cables,  W.  B.  DeMuth.  Power  Plant 
Eng.,  vol.  25,  no.  15,  August  1,  1921,  pp.  758-759,  2  figs.  Factors  affecting 
reliability  and  heat  dissipation;  survey  of  system. 

CALORIMETERS 

Simmance  Recording.  Fifth  Report  of  the  Research  Sub- Committee  on  the  Gas 
Investigation  Committee  of  the  institution  of  Gas  Engineers.  Gas  Jl.,  vol.  154. 
nos-  3032.  3033.  .lune  22.  and  29,  1921.  pp.  677-684.  and  744-750  and  vol.  1.55. 
no.  3034  and  3035.  July  6,  and  13,  1921,  pp.  35-40  and  101-103.  22  figs.  The 
Simmance   recording   calorimeter. 

Solid  Fuel.  The  Calorimetry  of  Solid  Fuel — II.  Eng.  &  Indus.  Management. 
vol.  5,  no.  26.  June  .30.  1921,  pp.737-739,  3  figs.  Operating  method  of  some  of 
best-known  solid  fuel  calorimeters  are  explained  and  explanitory  diagrams  aie 
given. 

CANALS 

Bo.a.t  Lifts.  Boat  Lifts  in  the  Canal  du  Centre  (Les  Ascenseurs  Pour  Bateaux  du 
Canal  du  Centre),  L.  Van  Wetter.  Annales  des  Travaux  Publics  de  Belgique, 
vol.  22,  series  2,  June  1921,  pp.  445-457,  5  figs.  Particulars  of  construction, 
operation,  cost. 
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KaIMMiiui.  Sttulirn  fiiilurrM  of  (^mt-Irnii  WIhh'U,  II.  J.  Korrf*.  Kouml^, 
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Nilinii  of  ini'liit  biunl  on  iiimlyiKv  of  (uilurca. 


Foundry,   vol    4U, 
ronipu- 


CAIllUUKTORS 

KitNiiAUKNTAtJt.  I''uii(liiiiirii(iil  PoiiitN  of  ( "nrhtirctrr  Arlion,  K.  (*.  Mork.  .II.  Soo. 
A\lt(iinotiVf<  (''iiiirn  ,  vol.  II.  no.  'J.  AtittUNt  H)21.  f>|i.  M.VDt,  II  Iikn  CNtDniiliTN 
till'  join!  rt'npoiiNlltili  (y  of  (he  I'liitiiH'  tlmiKtirr  ritid  tlir  ciirhtirrtiT  I'DRtliriT.  iiiiil 
of  ())>'  livtltT  (o  priMluri'  nil  itiNtrititiriil  llint  will  drlivrr  rcliiihly  iinil  roiiiiiNlrntly 
u  furl  i-littrKi'  with  iiM  fiivori\hU<  vitpuriiutiun  fonditions  lu  cnii  Im>  olitainrd. 


l'eHTH  Ti^U  for  ihn  l>clr>rrniiiittion  «rf  llir  V'Mri»lMirui  of  Volume  of  <'*Tut-ttt  And  f'lw 
Mirnl  Mortnr  Munnir  ^'rttInïf  '  Nf-f-urh»-  lur  Krrnl*tl»iTiif  tirr  ffi'irrtnmlrrungrn 
vmi  'Ariuviit  <H      ■/'  WtUmtlftt.i .'       \'  '     n  u    Ktern, 

vol    ;;o,  no»  I  |.r  4.  iuj\  :i.  12  Iicm 

Infliii'iirr  of  '    rnlio,  nod     '  •'(   vulurn*' 

vnnntiona.  M<  i^'urr  nn m  .,[  •  \.,xnff  of  Irnitth  of  r<  ii.['>t<  <  ii,<  i>t  with  Mrtdnji 
of  rrtiwut  iiifirtrtr  liiv»^tiai(iiori«  of  thf  ■wclluic  «nd  contrMrtirig  ttt  oatuml 
Mtoni-ii    with    ntomttiiu   mid    hy    drying. 

CKMKNT.  POIITLAND 

CltL'iiifiNO  Plant.  IV-rfrrt  Dry-Mix  Control,  litnk  Proiliin»,  vol  24,  no  Li.  July 
HI21.  pp.  20-2H.  2fl  figM.  OvtAilii  of  new  crunhing  plant  of  («lunt  I'urtUnd  (>n»rnt 
Co.   lit   Kgypt,   Pa. 

CuAiyFlHK».  The  Kronornir  Liinitn  of  Dintributiun  from  f'oal-firrd  Ktation*.  Wil- 
Itiiin  H.  WofHlhoiiw  KnginrrriiiK,  vol  112,  no  2H!iH.  July  1,1.  IÎI2I.  p  I2M. 
1  tig.  ('onnidiTittioii  of  Ntc[M  to  in-  tnk<-n  t«>  nupply  un  nrvn  which  Mtfndn  b**y- 
ond  rronofnira)  ttmitii  of  ditttnliution  prriwiure  in  um'.  J'himt  rciuj  before  Ixutn. 
Civ.    ICngrs. 


CARS 

Ai,u-Mktai..  New  .\1I-Metul  CufHin  V»c  on  Kiiglitth  Uailwny,  K.  C.  Colcmun.  Elcc. 
Trurtion.  vol.  17.  no.  7.  Julv  1U2I.  pp.  4(VH-470.  3  fig»,  ('«rw  built  by  I.unrahh- 
iro  A'  Yorksliirr  lly  Drtuiln  of  I'lortricul  oijuipmiMit;  aulotnatic  control;  brake 
tuiuipnuMit  ;    and    interior    ronnt ruction. 

Ai,I/-Sticbi.  Hioii-CAi'AriTV.  \cw  AlUStccI  Wagon»  for  Hrngal-Nngpur  Railway. 
Ry.  Kngr.  vol.12,  no.  49S.  July  1921.  pp  27;t-275,  4  figs.  DrtailB  of  high-capa- 
city wagons  con.Hiructod  by  Midland  Ry.  Carriage  A  Wagon  Co  .  Ltd..  Birniing- 
h«n».  for  India  Dinicnpioni*:  I-ixtrcme  Icnght  over  buftcrs,  4!)  ft.  2  in.;  width 
over  undcrfraino  soIrl>ars.  0  ft.  6  in.;  center  of  bojiii-.i.  32  ft.;  bogie  wheclbase, 
ti  ft.;  bufTer  height.  3  ft.  7»...  in.  ;  loud.  40  tons. 

Dining.  New*  Dining  and  Kitchen  Carriages  Huilt  at  Derby  for  the  Midland  and 
Claoffow  A  South  Western  UniKvays'  Joint  Services.  Rv.  Gaz.,  vol.  35,  no.  3, 
July  15.  li)21.  pp.  12S-137,  12  tigs.  1  supp.  pi.  Purticulars  of  dimensions  and 
equipment. 

Suspension  Mkthod.  Study  of  New  Suspension  Method  fiir  Railway  Cars.  (Etude 
d'une  nouvelle  Suspension  pour  Materiel  Roulant),  M.  Lotte.  I/Industiic 
des  Tramways,  vol.  15,  no.  171-172.  March-April  1921,  pp.  .51-53,  1  fig.  (Con- 
cluded.) 

CARS  FRKIC.HT 

Design.  Factors  to  He  Considered  in  Freight  Car  Designing^  .Albert  H.  Lake,  Jr. 
Ry.  Mech.  Engr..  vol.  95.  no.  8.  August  1021.  pp.  495-49ti.  .^rranging  details 
toreducecost  of  construction  and  maintenance  and  avoiding  troublesome  defects. 

Dkakt-Gear  Tests.  Draft-Gear  Tests  of  the  Railroad  .\dministration.  Ry.  Mech. 
Engr..  vol.  95.  no.  S.  .\ugust  1921.  pp.  497-501.  8  figs.  Results  of  car  impact 
tests,  comparative  grading  of  geara  and  general  conclusions. 

CASE-HARDENING 

Hiqh-Temi'KHatike  Resisting  Alloys.  High  Temperature  Resisting  Alloys  for 
Carboniiing,  \.  Bensel.  Trans.  Am.  Soc,  Steel  Treating,  vol.  1.  no.  10.  July  1921. 
pp.  .598-001.  Sets  forth  desirability  of  pood  heat-resistingcontainers, and  discusses 
standard  methods  of  case  hardening  employing  these  containers,  namely,  pack, 
liquid  bath  and  gas  carbonizing. 

C.\ST  IRON 

Shrinkage  and  Piping.  The  Shrinkage  and  Piping  of  Cast-iron  (Schwinden  und 
Lunkern  des  Eisens),  Karl  Sipp.  Stahl  u  Eisen.  vol.  41,  no.  26,  June  30,  1921. 
pp.  8SS-890.  2  figs.  Supplement  to  author's  article  in  same  journal  (.Apr.  24, 
1921,  pp.  675-680),  in  which  theory  of  shrinkage  and  piping  was  developed. 

Smegeleisen.  Influence  of.  Influence  of  Speigeleisen  and  Pha^phonis  Spiegel- 
eisen  on  Cast  Iron  (Einfluss  von  Spiegpl-bzw.  Phosphorspiegeleisen  auf  das 
Gusseisen),  E.  Schultz.  Giesserei-Zeitung.  vol.  IS.  nos.  10  and  12.  May  15 
and  June  15.  1921.  pp.  152-155  and  197-200,  3  figs.  Based  on  operating  exper- 
iences in  the  Luise  Mine  i  n  Liinen,  Germany,  writer  explains  effect  of  increase 
in  content  of  manganese  in  charge  in  connection  with  melting  in  cupolas  caused 
by  addition  of  spiegeleisen  and.  phosphorus  spicgelseisen.  Address  delivered 
before  .\ssn,   German   Steel  Works  Engrs. 

CASTINGS 

Cracks.  Annular.  Annular  Cracks,  R.  R.  Clarke.  Metal  Industry  (Lond.),  vol. 
19,  no.  1.  July  I,  1921.  pp.  2-3,  10  figs.  Discussion  of  various  theories  account- 
ing for  their  formation. 

CEMENT 

Hardening.  Law  of  Hardening  of  Cement.  (Loi  de  durcissement  du  Ciment),  .T. 
Bied  and  E.  Gamier,  Revue  de  l'Ingénieur,  vol.  2S,  no.  6,  June  1921,  pp.  269- 
272.   1   fig.     Graph  constructed  from  results  of  experiments. 

Electric  Furnaces,  in.  Slag  Cement  Manufacture  in  Electric  Furnaces.  Eng- 
ineering, vol.  112.  no.  2898,  July  15,  1921,  pp.  103-104.  Refers  to  experiments 
being  carried  on  in  Sweden  with  process  of  K.  G.  Wennerstrom.  according  to 
which  slag  is  melted  in  cylindrical  turnace  lined  inside  with  carbon  or  graphite. 

Rapid-Setting.     Rapid-Setting  Cement  (B<?ton  A  pris  accélér^'e  des  fermes  du  Comp- 
toir suisse  d'Echantillons  de  Beaulieu).  A.  Paris.     Bulletin  Technique  de  la 
Suisse  Romande,  vol.  47.  no.  15.  July  23,  1921,  pp.  169-172,  7  figs.     Results 
of  tests  carried  out  with  Holderbank  cement  to  produce  a  cement  which  will 
harden  in  ten  days  instead  of  the  usual  28. 


EquiPMKNT  MfKlern  Tendencioa  in  Central  Htation  Conntruction  <ljn  Tfndanr«w 
MrMlerneftdantt  In  CoiiNtriictinn  d^*  rViitraU-*),  V.  Kcoumanne  llrvuf-  rniven»ell>; 
dcM  Mincfl.  vol.  9.  no.  4.  May  15,  1921.  pp.  34fK155.  X.>escrilK'«  marhincry  and 
switchboard    equipment. 

CHIMNEYS 

BniCK,  LoM8  OF  Hkat  iv.  Lohh  of  llrat  in  Brick  Chimneys,  Alfred  Cotton.  Power 
Plant  Eng..  vol.  25,  no.  15,  Auguaf  1.  1921.  pp.  747-748,  An  investicAtion 
into  the  efTcct  of  air  infiltration  on  heat  lorn. 

CITY  PLANNING 

Principles.  Principles  of  City  Planning  Stated  in  a  Report  for  Joliet,  III.  Eog.  A 
Contr..  vol.  56.  no.  5,  August  3.  1921.  pp.  108-113.  Stppe  Uken  to  carry  out 
the  plan  proposed.  piseus80H  street  system,  carline  sireeta.  street  widening, 
cones  and  their  relationship,  water  transportation  and  power,  park  projectB, 
markets,    etc. 

Roadway  and  Sidewalk  Widths.  Roadway  and  Sidewalk  Widths.  Good  Road«, 
vol.  61,  no.  2,  July  13.  1921.  pp.  15-18  and  24.  I  fig.  Discussion  of  theory  and 
derivation  of  formulas:  bearing  on  city  planning.  Report  of  Nat-  Committee 
on  Widths  of  Roadways  and  Sidewalks  in  Municipaliticâ  presented  before  Nat. 
Highway   Traffic   Assn. 

COAL 

VoLATfLE  Context.  Determination  of  Volatile  Matter  in  Coal  (Détermination  de 
la  Teneur  en  Matières  Volatiles).  Auguste  Dessemond.  Revue  de  l'Industrie 
Minérale,  no.  13.  Ju!y  1,  1921.  pp.  451-456.  Develops  a  formula  for  calculating 
volatile  matter  from  ash  content. 

Volatile  Matter  in  Coal  (Les  Matières  Volatiles  de  la  Houille),  Achille 
Delclève.  Chimie  &  Industrie,  vol.  6.  no.  1,  July  1921,  pp.  33-40,  5  fij». 
Shows  that  present  methods  require  revision. 

Cleaning.  Recent  Development")  m  Coal-Cleaning  Processes.  Robert  Nelson. 
Eng.  &  Ind-  Management,  vol.  6.  no.  3,  July  21,  1921.  pp.  72-73.  Discusses 
cleaning  of  fine  and  nut  coal,  percentage  of  dirt,  flotation. 

Economic  Selection.  Factors  in  the  Economic  Selection  of  Coal,  A.  L.  Booth. 
Coal  Ind.,  vol.  4,  no.  7.  July  1921.  pp.  347-350.  Applying  the  microscope  to 
the  study  of  coal. 

Sponta.neous  Combustion.  Spontaneous  Combu-stion  of  Coal  in  Mines  (Cont.l, 
Richard  Kirkby.  Colliery  Guardian,  vol.  122.  no.  3159.  July  15.  1921.  pp.  171- 
172.  Continuation  of  evidence  before  British  Departmental  Committee. 
(To    be    continued) . 

COAL  ILANDLING 

Plant.  A  Modern  Coal  Handling  Plant.  Managing  Engr.,  vol.  8,  no.  3.  July  1921. 
pp.  47-52,  6  figs.  Describe  a  mechanical  coal-handling  plant  that  involves 
avoidance  of  waste  and  will  operate  day  acd  rught.  so  long  as  the  necessary  driv- 
i  ng  power  is  available. 

Pneumatic.  Plant.  The  Pneumatic  Handling  of  Coal.  Elccn..  vol.  86.  no.  2249, 
June  24,  1921,  pp.  801-803.  4  figs.  Describes  pneumatic  plant  for  discharging 
coal  from  baiges,  constructed  by  Henty  Simon,  Ltd. 

COAL  DUST 

Inflammability.  Sis  Series  of  Tests  on  the  Inflammability  of  Coal  Ensts  Sixième 
série  d'Es.«ais  sur  les  inflammations  de  poussières).  J.  TaH^anel.  Annales  des 
Mines,  vol.  11,  no.  6.  1921,  pp.  429-543.  3  figs.  Carried  out  at  Lievin  Testing 
Station.  Considers  influence  of  composition  of  coal,  quantity  and  fineness 
of  dust,  firedamp,  initial  explosion,  etc. 

COAL  MIXING 

Hydraulic  SrowiNG.  Hvdraulic  StowHng  at  Lochhead  Colliery.  Iron  &  Coal 
Trades  Rev.,  vol.  103.  no.  2783.  July  1.  1921,  p.  7.  Details  of  method  employ- 
ed practised  at   Lochhead  colliery.   England. 

Uoom-and-Pillar  Method.  Nova  Scotia  Steel  &  Coal  Co.  Is  Completely  Remov- 
ing Coal  Seam  L'nder  Ten  Square  Miles  of  Sea  Area,  A.  S.  McNeil.  Coal  \ge 
vol.  20,  no.  6.  August  11,  1921,  pp.  205-209,  5  figs.  Uses  room-and-pillar 
methods.     Engine  plane  about  10,000  feet  long. 
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COAL  STOKAGK 

SiHMBmiixo  IN  Pits.  Concrete  Pits  for  Submerging  Reserve  Coal  Supply.  Elec, 
Rrv,.  vol.  79,  no.  5.  July  30,  1921,  pp.  163-164,  2  figs.  Dangers  of  spontaneous 
eonibustion  are  eliminated  and  drippage  basin  is  provided  by  means  of  which 
Bcroenings  a  e  saved. 

COAL  WASHING 

Modern  Processes.  Recent  Developments  in  Coal-Cleaning  Processes.  Robert 
Nelson.  Engineering,  vol.  112,  no.  2S97,  July  8.  1921,  pp.  76-77.  Describes 
two  processes  of  recent  development,  one  dealing  with  cleaning  of  fines  and 
other  with  coals  of  all  sizes  from  2>^  in.  downwards.  Paper  read  before  Instn. 
Civ.    Engrs. 

COKE 

FouNnnY  Slag  and.  Characteristics  of.  Characteristics  of  Foundry  Cokes 
and  Slags,  V.  A.  Dyer.  Iron  Age,  vol.  108,  no.  7.  Aug.  18.  1921,  pp.  407-409. 
Analyses,  units  of  value  and  tests.  Analyses  and  value  of  fluxes.  Slagging. 
Natiire  of  slags  and  value  of  melting  process. 

COKE  BREEZE 

Roiler  Fuel.  Coke  Breeze  Mixtures  for  Steaming  — II,  John  Blizzard  and  James 
Neil.  Coa!  Trade  Jl..  vol.  52,  no.  29,  July  20.  1921,  pp.  845-846.  2  figs.  Tests 
show  advantages  of  combining  breeze  with  bituminous  coal  under  hand-fired 
boilers. 

Burning  Coke  Breeze  with  Mechanical  Stokers,  William  H.  Burton. 
Coal  Industry,  vol.  4.  no  7,  July  1921,  pp.  331-333.  Successful  handhng  of 
low-grade  fuclsin  a  boiler  plant. 

COKE-OVEN  GAS 

Benzol  in.  Determination  of  Benzol  in  Coke-Ovrn  Gas,  A.  Thau.  Part  I. 
Blast  Furnace  &  Steel  Plant,  vol.  9.  no.  8.  August  1921.  pp.  474-476,  1  fig. 
Describes  European  methods  of  determining  benzol.     (To  be  continued). 

COLUMNS 

Design.  Calculation  of  Columns  (Le  Calcul  des  Colonnes"),  L.  Lcmairc.  Annales 
des  Travaux  Publics  de  Belgique,  vol.  22,  series  2,  June  1921,  pp.  367-3S4,  12 
figs.     Develops  formulas  for  wind  pressures.     (To  be  continued.) 

Fire-Resistance  Tests.  Fire  Resistance  of  Building  Columns  as  Shown  by  Test, 
R.  E.  Wilson.  Eng.  News-Rec,  vol.  87,  nos.  3  and  4.  July  21  and  28,  1921. 
pp.  106-110  and  145-146,  5  figs.  Conclusions  drawn  from  test  series  of  106 
columns  carried  out  during  1917-18  show  cast  iron  and  timber  resist  longer  than 
unprot^^cted  steel.  How  various  fireproofing  materials  fail.  Concrete  makes 
best   showing. 

COMBUSTION 

ALIGNMENT  Charts  FOR  FuEL.  Calculating  Charts  for  the  Combustion  of  A  Given 
Fuel  (Rechentafeln  fur  die  Verbrennung  beliebiger  Brennstoffe),  Wa.  Ostwald. 
Feuerungstechnik.  vol.  9,  no.  19,  July  1.  1921.  pp.  173-177,  9  figs.  Writer  de- 
velops a  universal  alignment  chart  which  can  be  used  directly  for  every  fuel, 
or  from  which  special  charts  can  be  plotted. 

Control.  Report  of  the  Exposition  of  Combustion-Controlling  Devices  (Compte 
Rendu  de  l'Exposition  des  Appareils  de  Contrôle  de  la  Chauffe),  P.  Frion. 
Société  des  Ingénieurs  Civils  de  France,  vol.  74,  nos  1,  2,  3,  January-March 
1921,  pp.  7-34,  21  figs.  Covers  manometers,  flow  meters,  feedwater  meters, 
thermometers  and  pyrometers,  flue-gas  analysis,  calorific  power  of  coal,  etc. 

CONCRETE 

Age,  Effect  of.  Effect  of  Age  on  the  Strength  of  Concrete,  Duff  A.  Abrams. 
Concrete,  vol.  19.  no.  1.  July  1921,  pp.  14-15.  2  figs.  Based  on  careful  study 
of  available  data,  «Titer  states  with  utmost  confidence  that  under  normal 
conditions,  concrete  in  roads  does  not  deteriorate  in  strength  with  age. 

Aggregates.  A  Study  of  tha  Composition  of  Blast-Furnace  Slags  Suitable  for  Con- 
crete Aggregate'  L.  G.  Carmick.  Eng.  &  Contracting,  vol.  56,  no.  4.  July  27, 
1921,  pp.  S2-S3,  2  figs.     Describes  tests  made  for  the  purpose. 

Crusher  Screenings,  Effect  of.  Effect  of  Crusher  Screenings  in  Concrete.  Walter 
C-  Adams  and  James  G.  Ross.  Cement  News,  vol.  33.  no.  7,  July  1921, 
pp.  19-21.  1  fig.  Increase  in  strength  of  concrete  through  use  of  up  to  20  per 
cent  of  crusher  screennigs  in  aggregate.  Economicadvantage  of  utilizing  screen- 
ings.    Report  on  tests  carried  out  by  Miton  Hersey  Co.,  Ltd.,  Montreal. 

Elasticity  .Modulus  op.  The  Modulus  of  Elasticity  on  Concrete.  F.  C.  Lea. 
Concrete  &  Constructional  Eng..  vol.  16.  no.  7.  July  1921,  pp.  435-349  and  (dis- 
cussion) pp.  439-441.  2  figs.  Results  from  compressometer  tests  show  that 
mixtures  in  which  ratio  of  sand  to  stone  are  1:1  and  1:1  —  are  not  to  be  recom- 
mended, but  only  mixtures  with  ratio  of  1  ;2,  properties  of  which  are  summarized. 
(Abstract.) 

Proportioning.  Proportioning  Concrete  Bv  Voids  in  the  Mortar,  Arthur  N.  Talbot. 
Eng.  News-Rec,  vol.  87.  no.  4,  July  28,  1921.  pp.  147-152.  8  figs.  Proposed 
method  of  estimating  density  and  strength  of  concrete  and  of  proportioning 
materials  by  experimental  and  analytical  consideration  of  voids  in  mortar  and 
concrete.  (Abstr:ict.)  Paper  pre.=;ented  before  Am.  Soc.  for  Testing  Materials. 
Three  Methods  of  Proportioning  Concrete.  Eng.  &  Contracting,  vol. 
56,  no.  4,  July  27.  1921.  pp.  87-91.  12  figs.  Discusses  Abram's  Water-Ceraent- 
Radio  Strength  Relation,  Edward's  Surface  Area  Method  of  Proportioning. 
Hydro-Electric  Power  Method  of  Proportioning,  Hydro-Electric  Power  Com- 
mission   Method   of   Proportioning. 


Setting  Time.  Time  of  Set  of  Concrete,  Watson  Davis.  Eng.  &  Contracting,  vol. 
56,  no.  4,  July  27.  1921,  pp.  79-81.  Considers  the  influence  of  character  of 
cement,  also  time  and  temperature,  flowset  method,  etc. 

Specifications.  Joint  Committee's  Tentative  Concrete  Specifications.  Eng.  Ncws- 
Rec,  vol.  86,  no.  2,  July  14,  1921.  pp.  68-71.  Prepared  by  Joint  Committee 
on  Standard  Specifications  for  Concrete  and  Reinforced  Concrete,  and  sub- 
mitted   to    five    contributing    societies. 

W^ATERpROOFiNG.  Waterproofing  Concrete — III,  J,  H.  Burgess.  Commonwealth 
Engr..  vol.  S,  no.  10.  May  1.  1921,  pp.  306-307.  Notes  on  permeability  tests- 
(Concluded.) 

CONCRETE  CONSTRUCTION.     REINFORCED 

Wharves  and  Breakwaters.  Reinforced  Concrete  for  Wharves  and  Breakwa- 
ters, Gerald  FitzGibbon.  Engineering,  vol.  112.  no.  2897,  July  8,  1921.  p.  73. 
Discusses  possible  advantages  of  caisson  method  of  construction  for  deep-water 
wharves  and  breakwaters,  both  as  regards  economy  in  cost  and  time  of  cons- 
struction.     (Abstract.)     Paper  read  before  Instn.  Civ,  Engrs. 

CONCRETE,  REINFORCED 

Design.  Suggestions  for  Concrete  Design,  Harold  A.  Axtell.  Can.  Engr.,  vol.  40. 
no.  26.  June  30.  1921 .  pp.  1  and  5,  2  figs.  Types  of  live  loads  for  different  build- 
ings. Standardization  of  design.  Three  systems  of  slab  design  and  their 
relative    cost. 

Deterioration.  Reasons  for  the  Deterioration  of  Reinforced-Concrete  Structures 
Above  Mean  Tide  Level,  Leopold  Halliday  Saville.  Engineering,  vol.  112, 
no.  2897.  July  8,  1921,  pp.  73-74.  Theories  are  presented.  Paper  read  be- 
fore   Instn.    Civ.     Engrs. 

CONCRETING 

Chuting  Plants.  Concrete  Chuting  Plants.  Eng.  News-Rec,  vol.  87,  no.  7, 
August  18,  1921.  pp.  280-283,  5  figs.  Notes  on  best  methods  of  erecting,  oper- 
ating and  maintaining  concrete  chuting  plants. 

Tunnel  Lining.  Tunnel  Concrete  Lining  Placed  by  Pneumatic  Gun,  W.  D.  Shan- 
non. Eng.  News-Rec,  vol.  87.  no.  1,  July  7,  1921.  pp.  14-15.  5  figs.  Nearly 
two  miles  of  10-ft.  pressure  tunnel  at  Caribou  hydroelectric  plant  in  California 
placed  by  concrete  gun  known  as  pneumatic  concrete  ram. 

CONDENSERS,  STEAM 

Cleaning  Tubes.  Cleaning  Surface  Condenser  Tubes  D.  W.  R.  Morgan.  Elec. 
Jl..  vol.  IS,  no.  7.  July  1921.  pp.  313-315,  7  figs.  Discusses  eight  types  and  me- 
thods of  cleaning. 

Corrosion.  Corrosion  in  Condensers,  Ernest  Bate.  Commonwealth  Engr.,  vol. 
8,  no.  11,  June  1.  1921,  pp.  339-343.  8  figs.  Discu.sises  result.s  of  investigation 
and  experiments  of  the  condensers  of  the  Ultimo  &  White  Bay  power  houses, 
Sydney.    N.S.W. 

CONVEYORS 

Belt.  Interlocking  Belt  Conveyor  System,  A.  M.  Beebe.  Gas  Age-Rec.  vol.  48, 
no.  3.  August  6.  1921.  pp.  105-107,  7  figs.  Description  of  the  electrically  driven 
automatic  system  of  the  Rochester  Gas  &  Electric  Corp. 

COST  ACCOUNTING 

Construction  Work.  Cost  .\ccounting  System  for  Construction  W^ork,  W.  N.  Con- 
nor. Eng.  &  Contracting,  vol.  56.  no.  3.  July  20.  1921.  pp.  66-70,  9  figs.  Notes 
on  use  of  daily  labor  cost  reports:  summary  and  analysis  of  estimate:  timekeep- 
ing symbols  and  field  sheet;  wate  and  payroll  sheets;  invoice  and  material 
cost  records:  tabulating  job  cost  by  graphic  method;  final  cost  summary  and 
cost  comparison.     (Abstract.)     Paper  presented  before  Boston  Soc.  Civ.  Engrs. 

Foundries.  The  Costing  Problem  in  the  Foundry,  O.  Bertoya.  Metal  Industr>' 
(Lond.1.  vol.  19,  no.  2,  July  8,  1921.  pp. 21-24.  Notes  on  indirectly  apportion- 
able  expenses  and  overhead  charges;  inspection;  and  records. 

Methods.  Necessuty  of  Proper  Cost  Accounting,  J.  B.  Sehl.  Iron  Age,  vol.  108, 
no.  7,  August  18.  1921.  pp.  391-393-  Machine-rate  or  production-center  me- 
thod stressed.  Distribution  of  overhead  in  biilk  or  by  department.  Why 
some  methods  fail. 

Principles  and  Advantages.  The  Necessitv  of  Proper  Cost  Accounting,  J.  B. 
Sehl.  Forging  &  Heat-Treating.  vol.  7,  no.  7,  July  1921,  pp.  370-372.  Des- 
cribes principles  of  cost  accounting  and  explains  its  advantages.  Primary 
purposes  of  cost  accounting  are  summarized  as  follows:  (1)  to  ascertain  actual 
cost:  (2)  to  forecast  in  order  to  fix  future  selling  prices;  (3)  to  reduce  costs;  and 
(4)  to  increase  efficiency. 

Work  in  Progress  Account.  The  Work  in  Progress  Account:  An  Essential  Fea- 
ture in  Modern  Costing,  Robert  Stelling.  Eng.  &  Indus.  Management,  vol. 
5.  no.  26,  June  30,  1921.  pp.  734-736,  1  fig.  Notes  on  relation  of  turnover  and 
finances,   cost  of  idle  time,  etc. 

COSTS 

Engineering,  Rise  in.  Rise  in  Engineering  Costs — II,  R.  J.  A.  Pearson.  Eng. 
&  Indus.  Management,  vol.  5.  no.  26,  June  30.  1921,  pp.  740-742,  and  vol.  6. 
no.  1,  July  7.  1921.  pp.  11-13.5  figs.  Data  contained  in  paper  read  before 
Roy ,  Statiscal  Soc.  on  comparison  of  pre-war  and  post-war  costs  in  engineering. 

CRANES 

Safety  Devices.  Crane  Safety  Devices,  Nicholas  Prakken.  Safety  Eng..  voK 
42,  no.  1,  Jxily  1921.  pp.  27-30.  Deals  with  safety  devices  on  class  of  cranes 
used  in  foundries,  machine  shops,  yards,  shipways  and  warehouses. 
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CtiKMiiwi.  ItBAc-TiONN.  Clu'iiilml  Urtirtionn  in  Kouiulry  C'liiwlrui.  Y.  A.  DvtT  Iron 
Aii«.  vol  IDS,  nti  .'i,  AuKinil  I,  llll'l.  |i|i  ZMI-:«t'J  Artionn  itn.l  rpiu'linrm 
(\)nilitiNtion,  oupolii  itiu4i>ii,  «Mvrlton  ration,  melting  ulllpioncy,  nivtal  luMm  uiul 
■ttina.     Cupolu    Itnliini'C    nhpi't. 

I'bio  in  Oi'Kn-IIkmitii  I'iiattick.  Vnr  of  CupoliuiiK  Opon-lloarlh  I'rnctirp,  V.  W 
Atibpl.  Iron  Ago.  vol  IIW,  no  A,  Auguiit  IS,  1021.  pp.  lOS-tU,'!  Mnlting  liiili 
iiiliri>n  nml  othrr  |)ig  iron  contiiiuouBly  and  tupplyins  hot  nictaj  to  four  flO-tun 
Itiutip    (iirnnrra. 

CUTTING  TOOLS 

l.vTiiK  AN"  Planch.  Draign  of  Lnllio.  I'lnnrr.  Slm|>or  and  Slottxr  Tool».  Cnn. 
Miu'liy  ,  vol.  2tl.  no.  ;l.  July  31.  HI2I.  pp  33-Hll.  10  tigs.  Kacton  «liicli  il.ri.lc 
wlmt  «blip**  of  tool  will  provo  inonl  emricnt  for  any  givpn  cutting  operation. 

CYLINDEKS 

Calculation.  TIip  Calculation  of  Thick  and  Thin  Cvlindcm  Machy  (T.ond.). 
vol.  18.  no.  458.  July  7.  1»21.  pp  421-422.  5  fig»  Calculating  method  and 
exam  pica. 

D 

DAMS 

Uk'Wmi  Hktchy  Water  Sui'pi.v.  S\n  Francisco.  Excavating  the  Foundation  for 
Ilptch  Hrtohy  Diun.  Kng.  Ncws-Rec.  vol.  S7,  no.  0,  August  II,  I92I,  pp. 
223-224,  3  fins.  Opon  rut  method  used  on  new  San  Francisco  water-supply 
structure  although  depth  reaches  146  ft.  below  flood-water  level. 

ScHORARiB  DBVELOPME>rp.  New  YoitK.  BuildinK  the  Gilboa  Dam.  Public  Works, 
vol.  51.  no.  1.  July  2.  1921.  pp.  l-O.  9  figa.  Dara  across  Schoharie  Rivor  is  part 
of  Schoharie  development  of  Catskill  water  supply  of  New  York  City.  Interest- 
ing features  of  dam  and  reservoir. 

DIESEL  ENGINES 

Okkerator  Driving.  Diesel  Engines  for  Generator  Driving,  C.  R.  Darling.  Bea- 
ma,  vol.  9,  no.  I,  July  1921,  pp.  41-45.  Construction,  operation,  maintenance, 
etc.   (Concluded.) 

Investigations.  Investigations  of  Diesel  Engines — II  (Untersuchungen  an  der  Die- 
selmaschine).  Kurt  Neumann.  Zeit.  des  Vereines  deutscher  Ingemeure.  vol. 
65,  no.  30,  July  23.  1921.  pp.  801-S04.  10  figs.  Results  of  tests  for  determination 
of  condition  during  combustion  period  and  interchange  of  heat  between  gas 
and  wall  of  engine  cylinder.  The  separate  phases  of  combustion  are  quantita- 
tively determined,  and  the  speed  of  combustion  is  established. 

Lubrication.  Lubrication  of  Marine  Diesel  Engines,  I^ouis  R.  Ford.  Marine 
Eng.,  vol.  26,  no.  8,  August  1921,  pp.  623-627,  4  figs.  Discusses  low  pressure 
and  high-  pressure  systems,  cylinder  lubrication,  selection  of  oil,   oil  filters,  etc. 

Marine.  Injection  and  Combustion  of  Fuel-Oil.  Part  V,  C.  J.  Hawkes.  Motorship. 
vol.  6,  no.  8,  Augiist  1921.  pp.  655,  1  fig.  Experiments  with  solid-injection  and 
air-blast  in  marine  Diesel  engines.      (To  be  continued.) 

Problems  in  the  Manufacture  of  Internal-Combustion  Engines.  John  Hol- 
loway.  Shipbuilding  &  Shipping  Rec.  vol.  IS,  no.  1.  July  7,  1921,  pp.  13-14. 
Suggestions  on  choice  of  material  and  best  methods  of  machining  various  parts 
of   marine    Diesel    engines. 

Nobel.  Development  of  the  Nobel  Diesel-Engine,  Edwin  Lundgren.  Motorship, 
vol.  6,  no.  8.  August  1921,  pp.  648-649,  4  figs.  Reviews  past  work  and  describes 
progress  of  the  two-cycle  system.     (To  be  continued.) 

Recent  Progress-  Recent  Progress  in  Large  Diesel  Engines  for  the  Mercantile  Marine, 
James  Richardson.  Engineering,  vol.  112,  no.  2899,  July  22.1921,  p.  168. 
Includes  list  of  important  Diesel  ships  in  serWce  and  building.  giWng  particulars 
of  their  machinery.     Paper  read  before  Inst.  Civ.  Engrs. 

DOCKS 

RotalAlbert  Extension.  London.  The  Royal  Albert  Dock  Extension(  South).  Engin- 
eering, vol.  112.  no.  2S96,  July  1,  1921,  pp.  2-7,  20  figs  partly  on  supp.  plates. 
Details  of  work  begun  in  1912,  including  entrance  lock  and  wing  wall  jetties, 
dry  dock,  caisson  and  lock  gates,  swing  bridge,  bascule  bridge,  crane  jetties, 
transit  sheds  and   crane  equipment. 

DRILLS 

Manufacture  and  Treatment.  Drill  Steels:  Their  Manufacture  and  Treatment. 
E.  A.  Wraight.  Min.  JI.,  vol.  134,  no.  1480,  .Tuly  2.  1921.  pp.  489-490.  Des- 
cribes method  employed  at  Ludlum  Steel  Co.  Practical  data  relative  to  success- 
ful treatment  of  Leyner  drills. 

Tap.  Tap  Drill  Sizes,  E.  C.  Peck  and  T.  F.  Githens.  Am.  Mach.,  vol.  55,  no.  5, 
Aug.  4,  1921,  pp.  194-196.  4  figs.  Elements  to  be  considered.  What  consti- 
tutes government  standard.  Minimum  and  maximum  limits  for  tap  holes. 
Determining  ideal   drill   size. 


DROP  FOROINO 

CotkT  AhaI-tnia      Analyiiia  nf  CVmI»  *»f  Drop-Furginf.     I(     I 
vol.    KM,  no    0.   Aug     II.    I1»2I.  pp    AJ'^AJI',       ('utnvmr 
drup  haininr'ni.      Ilntv  of  pr^nliintiuii  nludicJ  aa  Wfll  x- 
ratJibUshMl    b«twe«u    typM. 

KroMoyiPAi.  Miior  Practick.     Cutting  ContJi  In  a  Dr-'    V     - 
Ifdii  Aitp.  vol.  UtH.  no.  7.  Auk    I^.   1921,  pp    .1- 
UM-il    for   bundling   work    brtwi'm   harniiicri   au 
wnlT-rftlai tiling    plant 
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ANAUA  Canal      .Mhinbuilding  nt   Hulhoa.     Pan.   Mar    Rrv.,  vol.    18.  no,  7,  July, 
1021,  pp.  410-I20,  4  figJi-     D'-sfribm  drydoek  and  «hop*  of  Panama  Canal. 


E 


EDUCATION.  ENGINKKUINO 

C.as  Course.  Univeriiily  of  Michigan  Gu  CounM*.  J  (if-nhi  Am««  Ga*.  Agr.  vol 
48.  no.  2  July  25,  1U2I,  pp.  45-40  CourBCcsUbliahed  under  Prof.  A.  H.  White 
and  under  patronago  of  Mich.  Gaa  Aasn. 

Prerequmiteh  to  TErif.vfCAL  Study  EnRine«>ring  Courw^  Should  be  of  Prr^ 
fcasional  Grade,  Wm.  H.  Burr.  Eng.  Nfw»-Ror..  vol.  87.  no.  2,  July  14,  I92I, 
pp.  65-66.  Argues  that  technical  study  should  l>c  prec^'ded  hy  thre«  ynam 
of  general  college  work.  (Abstract).  Paper  read  before  Hoc.  for  Promotion 
of   Eng.   Education. 

ELASTICITY 

Elastic  Limit  The  Elastic  Limit.  William  E.  Dalby.  Engineering,  vol.  112.  no. 
2897.  July  8,  1021,  p.  81.  3  figs.  PoinU  out  that  limit  of  proportionality  of 
material  is  not  a  fixed  |>uint.  but  varies  with  heat  treatment  anrl  vanishr^s  with 
overstrain.     Paper  read  l>efore  Instn.  Civ.  Engrs. 

ELECTRIC  CIRCUITS 

Grounds.  Protection  Against  Earths.  A.  Roth.  Electrician,  vol.  87.  no.  2253. 
July  22.  1921,  pp.  101-103.  (Abstract  "B.B.C.  Mitteilungen".  vol.  8.  p.  71). 
Discusses  the  connection  of  good  earth  protection  and  overhead  net- 
works, limitations  of  earth,  protective  devices,  etc. 

Motors.  Determination  of  Fuse,  Wire.  Conduit  and  Switch  Sizes  for  Motor  Circuits. 
Elec.  Rec.  vol.  30.  no.  1.  July  1921,  pp.  29-  .33.  12  figs.  Determination.^  for 
average  application  conforming  to  National   Electric  Code  requirements. 

Protection  of.  Protection  of  Industrial  Circuits.  Victor  H.  Todd.  Power  Plant 
Eng.,  vol.  25.  no.  14,  July  15,  1921.  pp.  715-719,  12  figs.  Methods  and  devices 
and  their  correct  application. 

ELECTRIC  DISTRIBUTION 

Conduits.  Construction  of  Industrial  Electrical  Distribution  Systems — Ul,  V-  E. 
Johnson.  Power  Plant,  Eng.,  vol.  25.  no.  15.  August  1.  1921,  pp.  754-757, 
16  figs.     Discusses  the  subject  of  present-day  conduit  work. 

Low-Voltage  Overhead.  Low-Voltage  Overhead  Distribution.  Burkewood  Wel- 
bourn.  Engineering,  vol.  112.  no.  2897.  July  8,  1921.  pp.  87-88.  Deals  with 
certain  important  features  of  overhead  system.  Paper  read  before  Instn.  Civ, 
Engrs. 

Underground  Systems.  Underground  Distributing  Systems,  E.  A.  Reinman. 
Power  Plant  Eng.,  vol.  25,  no.  16,  August  15,  1921.  pp.  810-813.  8  figs.  Dis- 
cusses schemes  of  layout,  underground  ducts,  manholes,  cables,  protection,  etc. 

ELECTRIC  DRIVE 

Blooming  Mill.  Electric  Drive  for  Blooming  Mill  Service  B.  M.  Jones.  Power 
Plant  Eng,  vol.  25,  no.  14,  July  15,  1921.  pp.  721-724,  6  figs.  Bethlehem 
Steel  CO.  discards  steam  engine;  results  gratifjing. 

Paper  Mills.  Electric  Driving  in  the  Paper  Mill,  on  Heat-Economy  Lines.  A.  B. 
Mallinson.  Jl.  Instn.  Elec.  Engrs.,  vol.  59,  no.  301,  May  1921,  fpp.  538-553 
and  Discussion  pp.  553-563,  10  figs.  Discusses  uses  of  steam  in  paper  manu- 
facture, classes  of  machinery  driven,  including  suitable  electrical  gear,  driving 
of  the  variable-speed  end  of  paper  machine.  Table  of  machines  converted  to 
electrical  working  in  the   United   Kingdom. 

ELECTRIC  FURNACES 

Heat-Treating.  Automatic  Heat-Treating  Furnaces,  Gilbert  L.  Lachter.  Iron 
Age,  vol.  107,  no.  26,  June  30,  1921.  pp.  1754-1755.  4  figs.  Charging,  treating, 
quenching  and  drawing  performed  and  governed  by  aui^omatic  devices  easily 
set. 

Electric  Furnace  Treatment  of  Dies  and  Forgings.  E.  F.  Collins.  Forging 
&  Heat  TreaUng,  vol.  7.  no.  7.  July  1921.  pp.  387-392.  7  figs.  Describes  diffe- 
rent types  of  furnaces.  Paper  presented  at  Am.  Drop  Forge  Convention, 
Chicago. 

Induction.  New  Tj'pe  of  Induction  Electric  Furnace.  Iron  .\ge.  vol.  108,  no.  6. 
Aug.  11.  1921,  pp.  344-346,  6  figs.  Primary  winding  above  bath.  Experience 
with  2-ton  unit.  For  refining  molten  metal  and  ser\*ing  as  holding  reser\'oir 
and  melting  ferromanganese. 
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liKsiSTANCE  Type.  EleotrJc  Furnane  Heat  Treatment,  E.  F.  Collins.  Iron  Age, 
vol.  lOH,  no.  5,  Aug.  4.  1921.  pp.  2fl(i-207  and  (discussion)  pp.  267-26S. 
Dies  and  forgings  said  to  be  well  handled  in  metallic  resistor  furnaces.  Uni- 
formity of  product  a  big  feature.  (Abstract)  Paper  read  before  Am.  Drop 
Forge    Assn. 

Steei..  Electric  Furnaces  for  Making  Steel,  Alfred  Stansfield.  Blast  Furnace  and 
Steel  Plant. vol.  9,  nos.  7  and  8.  July  and  August  1921.  pp.  424-425.  2  figs., 
and  4SS-489,  2  figs.  Genera!  features  and  advantages  of  Keller  furnace  and 
Stobie  furnace.  Classification  of  electric  steel-making  furnaces.  Advantages 
of  electrode  hearths  arc  furnaces  having  single  arc  and  one  movable  electrode. 

ELECTRIC  GENERATORS,  D.C. 

Fr,ASri-OvER.  Prevention  of.  Ring  fire  and  Flash-Overs.  W.B.  DeMuth.  Power 
Plant  Eng..  vol.  25.  no.  14.  July  15,  1921.  pp.  719-720.  Remedies  for  elimi- 
nation of  these  machine  troubles. 

ELECTRIC  HEATERS 

I.MMERSiON  Type,  Application  and  LTse  of  Immersion  Electric  Heaters,  John  M. 
Strait.  Elec.  Rev.  (Chicago)  vol.  79,  no.  5,  July  30,  1921.  pp.  161-163,  4 
figs.     Particulars  of  installing,  size  and  capacity,  precautious  to  be  observed. 

ELECTRIC  LOCOMOTIVES 

Indubtrial.  Industrial  Electric  Locomotives.  Engineer,  vol.  131.  no.  3417.  June 
24.  1921,  pp.  666-667,  3  figs.     Types  built  by  English  Electric  Co. 

Mechanical  Advantages.  Mechanical  Advantages  of  Electric  Locomotives  Com- 
pared wth  Steam,  Vincent  L.  Raven.  Engineering,  vol.  112,  no,  2899,  July 
22,  1921,  pp.  164-165.  Summarizes  mechanical  disadvantages  of  steam 
locomotive,  and  discusses  fuel  economy  made  possible  bj'  use  of  electric  loco- 
motives, together  with  maintenance  costs,  and  various  designs  of  electric  loco- 
motives depending  upon  method  adopted  to  transmit  power  from  motors  to 
driving  axles.     Paper  read  before  Instn.     Civ,  Engrs. 

Steam  vb.  Electric  Shunting  Locomotives.  Tramway  &  Ry.  Wld.,  vol.  50.  no. 
3,  July  14,  1921,  pp.  11-13.  3  figs-  Describes  the  advantages  of  electric  over 
steam   locomotives. 

Switching.  B.T.H.  Electric  Shunting  Locomotives.  Elec.  Rev.  (Lond.)  vol  89. 
no.  2275.  July  1,  1921,  pp.  27-28.  2  figs.  Details  of  a  10-ton  and  22  ton  shunt- 
ing locomotives  weighing  56  tons  each  and  fitted  with  90-hp.  motors  which  can 
start  a  train  weighing  160  tons  on  a  grade  of  1  in  27  and  haul  it  on  grade  10 
mi.  per  hr. 

ELECTRIC  PLANTS 

Temperature  Measurement.  Measuring  Temperatures  iQ  Electric  Installations 
(La  mesure  des  Températures  dans  les  Installations  Electriques).  M.  Henry. 
L'Industrie  Électrique,  vol.  30.  no.  698,  July  25,  1921,  pp.  265-270,  7  figs. 
Describes  various  thermometers  and  thermocouples  and  other  indicators. 

ELECTRIC  POWER  ' 

iNnusTRiAL  Load.  New  York  State.  Industrial  Load  in  the  State  of  New  York. 
Elec.  World,  vol.  78.  no.  5,  July  30,  1921,  pp.  207-210,  3  figs.  Amount  of 
electrical  energy  used  in  New  York  State  has  increased  over  100  per  cent  since 
1914. 

ELECTRIC  TRANSMISSION  LINES 

Long,  Design  of.  Analytical  Determination  of  the  Most  Suitable  Tension  and  Cross- 
Section  For  Long  Transmission  Lines  (Determinazione  Analitica  Delia  Tensione 
E  Sezione  Di  Linea  Piu'  Conveniente  per  Una  Lunga  Transmissione  Elettrica), 
Claudio  Caatellani.  L'Elettrotecnica,  vol.  S,  no.  21.  July  25,  1921.  pp.  471-473, 
2  figs.  Shows  that  the  basis  adopted  by  Fascetti  and  Melinossi  cannot  be 
justified    mathematically. 

Safety  Features  on  High- Voltage.  Safety  Features  on  High  Voltage  Transmis- 
sion Lines.  CO.  von  Dannenberg.  Safety  Eng.,  vol.  42,  no.  1,  July,  1921, 
pp.  15-17.  Review  of  certain  features  in  high  voltage  electrical  installations 
to  which  particular  consideration  should  be  given. 

Towers,  Design  of.  Wind  Pressures  and  the  Design  of  Radio  and  High  Trans- 
mission Towers,  S.P.  Wing.  Elecn.  1  vol.  87,  no.  2250.  July  1,  1921.  pp.  6-10. 
9  figs.  General  conclusions  drawn  from  experiments  to  determine  increase  of 
wind   pressure   with   height. 


Heavy  Sections.  Welding  of  Heavy  Sections  by  the  Electric  Arc.  Can.  Machy.. 
vol.  26.  no.  2.  .luly  14.  1921.  pp.  32-33  and  46.  2  figs.  Instructions  for  prepar- 
ing work  to  be  welded.  Welding  of  cast  iron  is  classed  under  four  heads. 
(.\bstract.)  Book  entitled  Electric  Arc  Cutting  and  Welding,  published  by 
Elec.  Arc  Cutting  and  Welding  Co.,  Newark,  N.J. 

EMPLOYEES 

Care  of.  The  Human  Machine  in  Industry.  Walter  J.  Matherly.  ->\m.  Mach., 
vol.  55  no.  6.  Aug.  11,  1921,  pp.  226-227.  Care  of  human  machine  as  im- 
portant as  care  of  machines  of  metal.  Length  of  working  day.  Periods  of  rest. 
Fuel. 

EMPLOYMENT  MANAGEMENT 

Psychotechnical  Tests.  Psychotechnical  Adaptability  Tests  and  Their  Use  in 
Metallurgical  Works  (Die  psychotechnishe  Eignungspriifung  und  ihre  Anwen- 
dung  auf  Huttenbetriebe).  Stahl  u.  Eisen.  vol.  41.  no.  24.  June  16,  1921.  pp. 
822-S27.  Contributions  by  H-  Hiittenhain,  Heinrich  Roser,  and  Hans  Daiber. 
Report  of  the  Machine  Committee  of  the  Assn.  German  Steel  Works  Engrs. 

EXECUTIVES 

Training.  Co-operating  to  Educate  a  Community's  Executives,  H.  C.Stevenson. 
Factory,  vol.  27,  no.  2.  August  1921.  pp.  182-187,  4  figs.  Describes  efforts 
of  Rochester  Industrial  Management  Council  in  this  direction. 

EXHAUST  STEAM 

Oil  Remov.\l  from.  Eliminating  Cylinder  Oil  from  Exhaust  Steam,  W.  H.  Wake- 
man.  Power  Plant  Eng..  vol.  25,  no.  15.  August  1,  1921,  pp.  749-752, 
8  figs.  Discusses  the  essential  features  in  a  separator  to  give  satisfactory 
results. 

Utilization.  Exhaust  Steam;  Its  employment  for  Power,  Heating,  Etc.,  Ernest 
Richard  Dolby.  Engineering,  vol.  112,  no.  2897,  July  8,  1921.  p.  74.  Notes 
on  better  utilization  of  heat  in  steam.  In  author's  opinion,  most  efficient  utili- 
zation of  thermal  value  in  coal  cannot  be  obtained  until  there  are  sets  of  public 
mains  provided  by  community  for  public  utility.  Paper  read  before  Instn. 
Civ.  Engrs. 

The  Utilization  of  E.^haust  steam  in  Turbines,  Maurice  Deacon.  Engin- 
eering, vol.  112.  no.  2899.  July  22.  1921.  pp.  165-166.  3  figs.  Describes  general 
arrangement  of  mixed-pressure  turbine  plant.  Cost  of  generating  electrical 
power  by  exhaust  steam  is  very  low  due  to  fact  that  steam  would  otherwise 
be  wasted.     Paper  read  before  Instn.     Civ.  Engrs. 

EVAPORATORS 

Multiplex  Film.  Multiple  Effect  Evaporation.  Burton  Dunglinson.  Chem. 
&  Metallurgical  Eng.,  vol.  25.  no.  3,  July  20,  1921,  pp.  110-115,  7  figs.  Dis- 
cussion of  multiplex  film  evaporator  as  regards  features  of  construction  and 
operation.     Comparison  of  multiplex  with  other  types. 


FACTORY  MANAGEMENT 

See  Inâuatrial   Management. 

feedwater  heaters 

Types.  Selection  of  Feed  Water  Heaters  for  Power  Plants,  Robert  June.  Elec. 
Rev.  (Chicago),  vol.  79,  no.  3,  July  16.  1921.  pp.  81-84.  4  figs.  Relative 
merits  of  open  and  closed  heaters.  Heated  feedwater  is  said  to  reduce  strains 
and  increases  boiler  output.     > 

FIRE  PREVENTION 

Dust  Explosions.  Incandescent  Lamps  Used  in  Dust-Laden  Atmosphere,  D.  J. 
Price  &  H.  R.  Brown.  Elec.  Rev.,  vol.  79,  no.  5,  July  30,  1921.  pp.  165-166, 
1  fig.  Shows  that  they  constitute  a  fire  and  dust-explosion  hazard  unless 
properly  installed  and  adequately  protected. 


ELECTRIC  WELDING 

Oil  Tanks.  The  Electric  Welding  of  Oil  Storage  Tanks,  William  Schenstrom.  Ry. 
Elec.  Engr.  vol.  12,  no.  7,  July  1921.  pp.  267-271.  6  figs.  Welded  construction 
eliminates  loss  from  leakage  and  it  is  estimated  tanks  will  outlast  riveted  con- 
tainers.    (Abstract.)     Paper  presented  before  Am.  Welding  Soc. 

Percussive.  Electric  Percussion  Welding.  (La  Soudure  Électrique  Par  Percussion). 
L'Industrie  Électrique,  vol.  30,  no.  696.  June  25,  1921,  pp.  229-231.  Appli- 
cations and  advantages  of  this  process. 

ELECTRIC  WELDING,  ARC 

Advantages.  Electric  Arc  Welding.  Henry  M.  Sayers.  Tramway  &  Ry.  Wld.. 
vol.  50,  no.  3  .July  14.  1921,  pp.  25-29,  12  figs.  Notes  on  its  increased  use 
successes,  difficulties  and  failures. 

Cost  Data.  Notes  on  Electric  Arc  Welding,  H.  L.  Gnland.  A.S.R.E.  Jl,  vol.  7, 
no.  6.  Mav  1921.  pp.  420-430  and  Disevission  pp.  430-431.  Gives  cost  figures 
for  arc  welding  and  a  comparison  between  gas  and  electric  equipment. 


FLOUR  MILLS 

Rolls.  The  Manufacture  of  Chilled  Iron  Rolls.  Am.  Miller,  vol.  49,  no.  8,  August  1. 
1921,  pp.  822-823,  10  figs.  Processes  employed  in  producing  high  grade  rolls 
for  flour   milling. 

FLOW  OF  WATER 

Manning  v.s.  Kutter's  Formula.  Manning's  Formula  Better  Than  Kutt  r's. 
Eng.  News-Rec.,vo!.87.  no.  3.  July  21.  1921,  p.  96.  2  figs.  'H.  W.  King  suggests 
that  an  abbreviated  form  of  Kutter's  equation,  eliminating  the  s  or  slope  terms. 
will  give  far  more  consistent  results,  and  that  in  his  opinion  Kutter's  formula 
will  give  just  as  satisfactory  results  without  the  s  terms. 

Riveted  Steel  Pipes.  Flow  of  Water  Through  Galvanized  Spiral  Riveted  Steel 
Pipe,  F.  W.  Grève.  Eng.  News-Rec,  vol.  87,  no.  4.  July  28.  1921,  pp.  159-160, 
3  figs.  Results  of  experiments  performed  in  hydraulic  laboratory  of  Purdue 
University  to  determine  variation  of  friction  loss  with  velocity  for  flow;  varia- 
tion in  accuracy  of  four  types  of  piezometer  rings;  and  friction  loss  compared 
with  that  in  cast-iron  pipes  for  like  conditions  of  diameter  and  velocity. 
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FDUGINU 

Conrii  (*ntiipnrAtlvo  AniilynU  uf  Fitruliig  ( 'until.  It  T  Hrnli'gon.  KnritinK  At  llfikt 
Inutiiitf,  vnl  7,  nil  7.  July  lUl'l,  pp  ;t\l7  ItUll  Hliitt<n  Omt  i(  <  o>.u  iiiurr  to 
opiTuh*  II  IA(H^1I>,  nU'iiii)  (Ifop  liiiniiiiiT  timii  (o  nporrtti^  »  li)(N>lli  iKiiiril  liiiiiuurr; 
niul  it  ia  nut  iltviirithUi  tu  inittill  n  Htrnin  drop  miinllcr  tlinn  ;^5U()  lb. 

MANiinTi.AT(init.  Mt'clmnlnil  Mimipululor  fur  llrnvy  KiminicN  Dnginr'rrtna,  vol. 
Ulf.  no.  'JSmt.  July  T2.  1U2I.  p  l/VI.  1  tian.  pitrtly  on  p  IM.  Murhlnon  run- 
■trm*ti<4l  by  AIHuiiini  Mnahinn  (*u..  Alliance.  Ohio. 

FOl'NDATIUNS 

HicAitiNi)  VAi.nK  or  Hoiiii.  Tito  HntrinK  Powpr  of  Soilii,  Arthur  T.  tiflt.  Kngiif 
roriiitf,  V4il.  1 12.  no.  2N0H,  .liilv  1ft,  IU2I,  n.  13:^.  Drior  outlinn  of  progrnw  in 
tl)i'ori«'N  oi  I'ltrtli  pn'HMuri>  tuitl  honring  vnluo  of  Moiln  for  foundulioiui.  I'npor 
r*'iwi   iM'foro   liiatn.   Civ.    l-lngrn 

CoNCniTie.  KoundiitionB.  J.  C.  Hnwkinii  Towrr  Pinnt  Kng  ,  vol.  25.  no.  15,  AuguHt 
I.  1021,  pp.  7lH>-7(i2,  5  figH.  TeinplctH,  forms  and  procrri  for  mixing  and  pla- 
cing    COUiTotO. 

FOUNDRIES 

Safbtt  PitoviniONA.  Safely  in  Foundry  Kquimnent.  A.  fi.  Bnrtlrtt.  Meth.  WId., 
vol.  70.  no.  ISat,  July  22.  1021,  pp.  7l>-72  Uinpuwwn  danger  nignn,  foundry 
yani,  foundry  floor,  vciitilnting    and  lighting,    crnnes,  rlmiiia    and  slings.etc. 

FRAMES 

Hioiu.  CalcdlVtion  op.  Grnphio  Invcatigntion  of  Roctiingular  Rigid  Framra  (Zcich- 
neriftcho  Untcmuchung  rechtpckigor  Stoifralimrn),  J.  Polivkn.  Bet  on  u. 
Kiaen.  vol.  20.  no.  4-5.  Mar.  7,  1021,  pp.  57-00.  12  figs  Graphic  calculat- 
ing method  for  détermination  of  the  moments  and  normal  forces  in  oloflcd  and 
fixed-in   rigid    frames. 

FREIGHT  HANDLING 


Mpt'hanical_ Freight    Handling    on    the    New    York    Central    Lines, 
WId,  vol.  3.  no.  5,  July-August  1921.  pp. 


MErilANICAI. 

William  T.  Gaynor.  Transportation 

11-12.    1   fig.     Shows  the  influonco  of  local  conditions  on  mechanical  han' 

ing    methods. 

Unit  Cost  Data.  Unit  Cost  Data  Reduce  Freight  Train  Expense.  J.  E.  Hutchison. 
Hy  Age,  vol.  "I.  no.  4,  July  23.  1921.  np  101-163,  1  fig.  Prompt  distribution 
of  information  aid.s  in  cutting  wage  cIijirRcs  per  hundred  ton  miles.  Shows 
form  used  in  reporting  wage  cost  of  handling  trains  on  St.  Louis-San  Francisco 
railway   system. 

FUELS 

Colloidal.  Colloidal  Fuel.  Pac.  Alar.  Rev.,  vol.  18,  no.  7.  July  1921,  pp.  394-396, 
1  fig.  Article  compiled  from  intcr\'iews  with  and  printed  material  submitted 
by  Linden  W.  Hates,  who  controls  basic  patents  covering  process  for  colloidal- 
ization  of  oil  and  fuels.  Describes  small  colloidalizing  plant,  and  points  out 
principal    advantages   of   colloidal   fuel. 

Colloidal  Fuel  Applied  to  Bar-Heating  Furnaces  Engineering,  vol.  112, 
no.  2898.  July  15,  1921.  pp.  124-125,  5  figs.  Report  by  J.  C.Marble  on  trials. 
made  on  rod-heatinK  furnace  at  Swansea  Works  of  Steel  Co.  of  Canada.  Atten- 
tion is  drawn  to  fact  that  fuel,  though  old.  showed  no  signs  of  sedimentation, 
and'that  owing  toits  specific  gra\-ity  fire  risk  was  capable  of  being  greatly  reduc- 
ed as  compared  with  oil. 

Industrial  Heating.  Selection  of  Fuel  for  Industrial  Heating.  Chem.  A  Metal- 
lurgical Eng,,  vol.  25,  no.  3  July  20.  1921.  pp.  116-U8.  1  fig.  Includes  chart 
showing  comparative  fuel  costs,  and  table  giWng  characteristics  of  various 
industrial  gases.     (Abstract.)     Pamphlet  copyrighted  by  W.  S.  Rockwell  Co. 

See  cUao  Carbocoal;  Coal;  Coke;  coke  Breeze;  OH  Fuel;  Peal;  Pulverized  Coal; 
Tar    Oils. 

FURNACES.  HEAT-TREATING 

Die  Blocks,  for.  Furnaces  for  Heat  Treatment  of  Die  Blocks,  S.  Trood.  Forging 
&  Heat  Treating,  vol.  7.  no.  7.  July  1921,  pp.  393-397,  7  figs.  Discusses 
proper  proportioning  and  mixing  of  fuel  and  air,  temperature  of  ignition;  time 
element,  velocity  and  space  required  by  products  of  combustion  and  recir- 
culation. 

MoLYDENUM  Steel  Parts.  Special  Heat-Treating  Furnaces  for  Molydenum  Steel 
Parts.  Automotive  Manufacturer,  vol.  63,  no.  4,  July  1921,  pp.  19-21,  4  figs. 
Description  of  unusual  automatic  furnaces  installed  and  principle  of  operation. 

FUSION  WELDING 

Possibilities.  The  Possibilities  of  Fusion  Welding,  A.  S.  Kinsev-  Iron  Age,  vol. 
108,  no.  6.  Aug.  11,  1921.  pp.  337-338.  Conditions  for  this  type  of  weld. 
Control  of  Welders.  Test  of  welds.  Success  with  alloy  steels.  (Abstract.) 
Address  before  Cleveland  Section  Am.  Welding  Soc. 


GAGES 

Economic  Selection.  Suggestions  for  an  Economic  Selection  of  Types  of  Gages 
from  the  Systems  of  Standard  Holes  and  Standard  Shafts  (Richtlmien  fur  eine 
wirtschaftliche  Auswahl  der  Lehrenarten  aus  den  Systemen  der  Einheitsboh- 
rung  und  der  Einheitswelle),  K.  Gottwein.  Betrieb,  vol.  3.  no.  18.  June  10.  1921, 
pp.  26&-273.  10  figs,  -author's  recommendation  is  approved  by  sub-committee 
of  German  Industry  Committee  on  Standards  (NDl).  and  is  thought  to  be 
especially  adapted  to  mixed  production,  for  gi\-ing  the  different  firms  a  basi." 
for  selection  of  the  necessary  gages  for  all  cases  in  which  the  use  of  unit  syste— 
is    not    required. 
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GAHOLI.N'K 


Problrmj  tnvolvfwl  in  iVvnlopinc  Krigin«>  Gaaolirwi 
HpcciftcKtinnii,  K.  W.  I>n«n.  Jl.  Hoe.  Automotive  Kngn.,  vol.  U.  no.  2.  Auxuat 
1021.  pp.  131-132.  _  OivM  KenrnU  prop«rtir«  of  •ati«factory  eociae  BMoIio« 
and    ■pncification    lîmiU. 

GEAR  CUTTING 

lIouBiKO  Worms.  A  NovH  M«thofl  of  Hobbing  Worms.  AutomotivA  Ind  ,  vol. 
45,  no.  4.  July  28.  1021,  pp.  171-172.  3  fi«i.     Utes  a  h«licoUUI  cutter. 

Methods.  Recent  Gear-Cutting  Practice —IX.  Merh.  WId.,  vol.  70.  oo.  1803. 
Julv22,  1921,  px*.riH-59.  14  figs.  Discusses  small  spur  (cvs,  including  intenuJ 
and   ratchets.     (To  be   continued.) 

MuLTiPLr  SiiAPEBs.  Cuts  Teeth  of  a  Gear  at  One  Operation.  Iron  Age,  vol  108, 
no.  4,  July  28.  1921.  pp.  197-200,  7  figs.  Stevenson  multiple  shaper.  how 
it  operates  and  its  field. 

Racks.  A  New  Rack  Cutting  Attachment.  Eng,  Prod.,  vol.  3,  no.  44.  Aujpist  4. 
1021,  pp.  100-101,  4  figs.  Details  of  a  useful  device  for  use  on  milling  ma- 
chines. 

GEARS 

Comparator.  Gear-Tooth.  The  Sykes  Gear  Tooth  Comparator  Maohy.  (lyjnd.), 
vol.  18,  no.  450.  July  14.  1921,  pp.  45-1-455,  3  figs.  For  comparing  and  mea- 
suring thickness  of  gear  t«eth. 

Teeth.  Strengthened.  Strengthened  Gear  Teeth.  Eng.  Production,  vol.  3,  no. 
41.  July  14,  1021,  pp.  28-30,  S  figs.  Notes  on  principles  applied.  Includes 
summary  of  various  formulas  for  long  addendum  gear  tccth. 

Tkstino  Machine  for  Teeth.  The  Odontometer  for  Testing  Gear  Teeth.  Earle 
Buckingham.  Machy.  (I-ond.).  vol.  18,  no.  458.  July  7.  1921,  pp.  412-413, 
ft  figs.  Describes  instrument  for  testing  accuracy  or  uniformity  of  gear-tooth 
profiles  and  spacing»  of  teeth  in  production  work,  developed  by  Pratt  à,  Whitney 
Co. 

GRINDING 

Automobile  Parts.  Grinding  in  the  Automobile  Industry — I.  P.  M.  Heldt.  Auto- 
motive Ind.,  vol.  45.  no.  6,  August  11,  1921,  pp.  265-269.  U  figs.  Describes 
the  various  kinds  of  grinding  wheels,  their  selection,  cutting  speeds,  balancing. 
truing,    etc. 


Data 


Recent  Data  on  Grinding  Room  Production.  Abrasive  Industry,  vol.  2, 
no.  7,  July  1921,  p.  241.  Data  on  grinding  valves,  steel  pins,  square  shafts 
and    valve    stems. 


H 


HEAT  TRANSMISSION 

Problems.  A  Sur\"ey  of  Heat  Transmission  Problems,  W.  M.  Selvey.  Etecn.,  vol. 
87.  no.  2250.  July  1,  1921.  pp.  11-12.  Review  of  trilogy  of  books  by  R.  Royds 
entitled.  Measurement  of  Steady  and  Fluctuating  Tempeartures;  Heat  Trans- 
mission by  Radiation,  [Conducction  and  Convection;  and  Heat  Transmission 
in  Boilers,  Condensers  and  Evaporators. 

HEATING  FACTORY 

Requirements.  Requirements  for  Industrial  Heating,  Harold  Ful wider.  Elec. 
World,  vol.  78,  no.  4,  July  23,  1921,  pp.  167-169.  22  figs.  How  to  determine 
power  required  for  ovens  and  energy  conisumption  per  unit  of  product.  Ty- 
ical  calculations  for  japanning  and  core-baking  ovens.     Selection  of  ventilating 

equipment. 

HOBBING  MACHINES 

HoBBiNG  Worms,  New  Method  of.     Gould    &  Eberhardt    Method   of   Robbing 
Worms.     Am.  Mach..  vol.  55.  no.  4,  July  28,  1921,  pp.  141-142,  3  figs.     Worms 
cut  with  hob  having  a  broaching  action.     Short  hob  permits  cutting  worms 
ha%iDg  shoulders   at   both   ends. 

Theory  axd  Practice.  Hobs  and  Hobbing,  T.  A-  Stoddart.  Eng.  Prod.,  vol. 
3,  no._44,  August  4,  1921,  pp.  102-104,  4  figs.     Theory  and  practice  of  modern 


machines. 


HOISTS 


Mine.  The  Graphical  Dynamics  of  a  Winding  Engine — III,  Charles  D.  Mottram. 
Colliery  Guardian,  vol.  122,  no.  3159,  July  15,  1921,  pp.  170-171,  5  figs.  Dis- 
cusses the  question  of  friction  between  lubricated  surfaces.     (To  be  continued.) 

HOUSES.     CONCRETE 

Englaxd.  Concrete  House  Building.  Concrete  &  Constructional,  Eng..  vol..  16, 
no.  7,  July  1921,  pp.  425-431,  10  figs.     Housing  schenae  at  Soutiiport.  England. 
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HYDRAULIC  TURBINRS 

Development.  Recent  Development  of  Water  Turbines  (Die  neuere  Entwicklung 
dor  Wiisserturbinen),  Dieter  Thoma.  Zeit.  des  Vereinos  deutcher  Ingenieure, 
vol.  05.  no.  20,  June  25,  pp.  679-686,  21  figs.  Modern  Francis  turbines;  new 
types  of  draft  tubes  and  their  influence  on  motion  of  water  in  rotor;  limited  sphe- 
re of  present  turbine  theory;  useful  scope  of  Kaplan  turbine;  the  Moody  turbine; 
vctical  ainnle-wheel  turbines;  high-pressure  Francis  turbines  with  vertical 
shaft;  transformer  installations;  success  of  Bauersfeld's  analytical  turbine 
theory. 

HYDRGAEROPLANES 

Caproni  Giant.  The  Caproni  Giant  Hydroplane  (L'hydravion  triplan  géant 
CaproniV  Le  Génie  Civil,  vol.  79,  no.  2,  July  9.  1921,  pp.  39-40,  5  figs.  Par- 
ticulars of  dimensions  and  tests. 

HYDROELECTRIC  PLANTS 

California.  Semi  Automatic  Operation  Economical  in  Small  Hydro  Stations,  E. 
R.  Stauffacher  &  G.  Clingwald.  Elec.  World,  vol.  7S.  no.  5,  July  30,  1921. 
pp.  213-216,  6  figs.  Southern  California  Edison  Company  plant  saves  cost 
of  extra   equipment  in   seven   months. 


IGNITION 

Magnets.  Magnetos  for  Ignition  Purposes  in  Internal  Combustion  Engines,  E.  A. 
Watson.  Jl.  Instn.  Elec.  Engrs.,  vol.  59,  no.  301.  May  1921,  pp.  44.^466.  Dis- 
cussions pp.  467-490,  26  figs.  Discusses  conditions  to  be  fulfilled  by  ignition 
magnetos  on  internal  combustion  engines  and  deals  with  the  principles  of  oper- 
ation   of    a    magneto. 

IMPACT  TESTING 

Sdgoestions.  Impact  Tests  and  Allowances,  Harry  John  Fereday.  Engineering, 
vol.  112,  no.  2S97,  July  8,  1921,  p.  80.  Suggestions  for  conducting  future  tests 
in  order  to  obtain,  if  possible,  new  formula  for  impact  effect.  Paper  read  before 
Instn.   Civ.  Engrs. 


INDUSTRIAL  RELATIONS 

Justice  In.  The  Way  Out  in  Industrial  Relations,  John  Caldcr.  Iron  Age,  vol. 
107,  no.  26,  June  30,  1921,  pp.  1766-1707.  How  shall  management,  labor  and 
public  secure  justice?  What  underlies,  movement  for  a  conference  footing 
in  individual  companies.     (Abstract.)     Address  before  Iowa  Mfrs.  Assn. 

INSULATION 

Tests  on  D.  C.  Systems.  Insulation  Te.sts  on  Live  D.  C.  Systems.  G.  W.  Stul>- 
bings.  Beama,  vol.  9,  no.  1,  July  1921,  pp.  38-40.  Describes  instrument  for 
directly  indicating  insulation  resistance  of  d.  c.  network,  devised  by  W.  E.  Gro- 
ves, consisting  of  an  ammeter  and  voltmeter,  with  overlapping  pointers,  and  uacd 
in    conjunction    with    Russell's    test. 

INTERNAL-COMBUSTION  ENGINES 

Cast  Iron,  Use  of.  Cast  Iron  in  the  Construction  of  Internal  Combustion  Engines. 
Eng.  &  Indus.  Management,  vol.  5.  no.  26.  June  30,  1921,  p.  736.  Describes 
effect  of  increases  of  temperature  on  gray  cast  iron  employed  in  construction 
of   automobile   cylinders   and    pistons. 

Influence  of  Fuels.  The  Influence  of  Various  Fuels  on  the  Performance  of  In- 
ternal Combustion  Engines — VI,  H.  R.  Ricardo.  Automobile  Engr.,  vol.  11, 
no.  152,  July  1921,  pp.  242-247,  6  figs.  Experimental  investigation  into  their 
behavior. 

Installation.  Practical  Notes  on  the  Installation  and  Running  of  Petrol,  Petrol- 
Paraffin,  and  Semi-Diesel  Engines.  D.  P.  Lamb.  Mech.  W!d.,  vol.  70.  no.  1803. 
July  22.  1921,  pp.  72-73.  Considers  shafting,  motor-seating,  stern  tube,  fuel 
tanks,  etc.     (To  be  continued.) 

Large  Cylinders.  Internal-Combustion  Engines  with  Large  Cylinders.  James 
McKechnie.  Engineering,  vol.  112,  no.  2898,  July  1.5.  1921,  pp.  132-134,  .5 
figs,  includes  indicator  cards  and  summaries  of  some  of  the  trials  of  engines 
referred  to,  and  also  of  Vickers'  Narrangasett  type  commercial  marine  engine 
with  24i^-in.  cylinder.     Paper  read  before  Instn.  Civ.  Engrs. 

Types.  The  Internal  Combustion  Engine.  Steamship,  vol.  33,  no.  386,  August  1921, 
pp.  49-53,  14  figs.  Description  of  the  two-stroke-cycle,  four-stroke-cycle  and 
semi-Diesel     engines. 

See  also  Aeroplane  Enffines:  Automobile  Engines:  Diesel  Engines;  Gas  En- 
gines;   Oil    Engines,    Semi-Diesel    Engines. 


INDUSTRIAL  MANAGEMENT 

Cost  Reduction.  Reducing  Manufacturing  Costs  bv  Studying  Power  Demand, 
R.  S.  Lowry.  Elec.  Wld.,  vol.  78,  no.  6,  August  6,  1921.  pp.  257-258.  Draws 
attention  to  inefficient  operating-  conditions  and  causes  of  unnecessary  expend- 
itures. 

Efficienct  Control.  Controlling  Efficiency  in  the  Clay  Plant,  Arthur  H.  Kaep- 
pel.  Brick  &  Clay  Rec,  vol.  59,  no.  3,  August  9,  1921,  pp.  188-191,  3  figs. 
Discusses  factory  efficiency  reports  and  production  charts. 

Factory  Statistics.  Factory  Statistics  (Betriebsstatistik),  Rudolf  Reischle. 
Zeit.  des  Bayerischen  Revisions-Vereins,  vol.  25.  nos.  10,  and  11,  May  31 
and  Juno  15,  1921,  pp.  81-84  and  94-95,  3  figs.  Deals  with  purposes  and  charact- 
er, fundamental  principles,  carrying  out  and  utilization  of  factory  statistics; 
bookeeping  and  net  cost  accounting;  commercial  bases  for  calculating  of  general 
operating  costs. 

Follow-Up  System.  Follow-Up  System  for  the  Drawing  Office.  Machy.  (Lond.), 
vol.  IS,  no.  457,  June  30,  1921,  pp.  385-388,  6  figs.  System  for  recording  status 
and  daily  progress  of  work  during  process  of  manufacture. 

Inspection.  An  Inspection  and  Progress  System.  E.  A.  Allcutt,  Eng.  &  Indus. 
Management,  vol.  6.  no.  3.  July  21,  1921,  pp.  59-61  and  64.  Explains  the  three 
main  objects  of  successful  management  ;  good  work,  rapid  work,  economical 
work. 

Overhead  Costs.  Cutting  Overhead  Cost  Instead  of  Wages,  Don.  F.  Kennedy. 
Iron  Age,  vol.  108,  no.  2,  July  14,  1921,  pp.  79-81.  Large  Detroit  automobile 
company  paid  war-time  wages,  ran  half  time  and  in  same  period  made  profits. 

Purchasing  System.  What  is  a  Comprehensive  Purchasing  Svstem?  Wilfred 
G.  Asble.  Can.  Machy.,  vol.  26,  no.  2,  July  14,  1921,  pp.  27-29.  9  figs.  _  Sug- 
gestions for  organizing  effective  system.  Illustrations  of  form  cards  suitable 
for  purchasing  department. 

Small  Shop.  Organization  and  Management  of  the  Small  Shop — ^I,  II  and  III,  El- 
mer W.  Leach.  Am.  Mach.,  vol.  55,  nos.  3,  5  and  7,  Julv  21,  Aug.  4.  and  18. 
1921.  pp.  81-84,  190-193  and  262-266.  July  21:  How  one  small  shop  started 
and  won  battle  against  odds.  Aug.  4;  How  to  analyse  manufacturing  and 
marketing  problems.  Aug.  IS:  Methods  of  market  analysis;  different  ways 
of  reaching  ultimate  consumer;  importance  of  establishing  definite  sales  policy. 

Storeroom  Methods.  Six  Ways  to  Simplify  Stockroom  Routine.  V.  C.  Kreuter. 
Factory,  vol.  27,  no.  2,  August  1921,  pp'.  192-194,  5  figs.  Shows  how,  through 
changes  in  stockroom  routine,  difficuliie^  in  routing,  production,  cost-keeping 
and  inventory  work  may  be  adjusted. 

Stores  Keeping.  Continuous  Stores  Keeping  Cuts  Investment.  Iron  Age,  vol. 
108,  no.  5,  August  4,  1921,  pp.  253-254,  2  figs.  System  checks  and  almost  auto- 
matic control  of  ordering  materials  economizes  in  space  required  and  in  amount 
carried. 

Toolroom  Organization.  Organization  of  the  Toolroom,  G.  W.  Tripp.  Eng.  & 
Indus.  Management,  vol.  6,  no.  1,  July  7,  1921,  pp.  2-5,  3  figs.  Outlines  method 
of  organizing  tool  room.  Notes  on  arrangement  of  tool  store,  manufacture 
of  jigs,  grouping  of  cards  and  planning  of  work. 

See  also  time  study. 


IRON 

Corrosion.  A  New  Theory  of  the  Corrosion  of  Iron,  J.  Newton  Friend.  Am.  Elec- 
trochemical Soc.  40th  Gen.  Meeting  1921,  advance  paper,  June  4,  1921,  13  pp. 
9  figs.  Writer  puts  forward  auto-colloidal  catalytic  theory  which  postulates 
corrosion  as  starting  by  formation  of  colloidal  ferrous  hydroxide,  which  latter 
is  alternately  reduced  by  contact  with  iron  and  oxidized  by  contact  with  air, 
thus  continuing  corrosion  and  production  of  rust. 

IRON  AND  STEEL 

Canada.  The  Present  Status  and  Future  Possibilities  of  the  Iron  and  Steel  Industry 
in  Canada,  J.  F.  K.  Brown.  Iron  &  Steel  of  Cqn..  vol.  4.  no.  6,  July  1921.  pp. 
1.59-166.  Review  of  fundamental  conditions  of  existence  and  growth  of  iron 
and  steel  manufacture,  and  discussion  of  advisibility  of  capital  invest- 
ment in  iron  and  steel  enterprises  in  Canada. 

Protective  Coastings.  The  Relative  Values  of  Protective  Metallic  Coatings 
for  Iron  and  Steel,  Sherrard  O.  Cowper-Colcs.  Engineering,  vol.  112.  no. 
2899,  July  22.  1921,  p.  167.  Relative  advantages  and  disadvantages 
of  zinc  coatings.  Discusses  four  methods  in  which  it  can  be  applied, 
namely  dipping  in  molten  zinc,  sherardiziug,  electro-zincing  and  spraying 
Paper  read  before  Instn.   Civ.   Engrs. 

IRON  FOUNDING 

Centrifugal  Casting.  Chill  Casting  and  Centrifugal  Casting  (La  Coulée  en 
Coquille  et  par  Centrifugation)  La  Fonderie  Moderne,  no.  4,  April  1921,  pp. 
87-89,     Discusses  operation  of  both  methods. 


JIGS 

Design  and  Use.  Jigs  for  Intensive  Production.  Eng.  Production,  vol.  3,  no.  40, 
July  7,  1921,  pp.  8-12,  14  figs.  Observations  on  design  and  use  of  typical 
examples. 


LATHE  TOOLS 

Ring  Tools.  The  Ring  Tool.  Engineering  .vol.  112,  no.  2898,  July  15.  1921.  pp. 
95-96.  5  figs  Article  is  said  to  complete  geometry  of  ring  tool  and  wilt  be  found 
useful  for  reference  in  drawing  offices  using  these  tools  extensively. 

LATHES 

Turret  Obtaining  Production  on  the  Vertical  Turret  Lathe.  Machy.  (Lond.), 
vol.  18.  no.  459,  July  14.  1921,  pp.  447-453.  18  figs.  Application  of  vertical 
boring  and  turning  mill  to  machine  shop  practice,  including  typical  examples 
and  description  of  tooling  used. 

Tooling  in  the  Modern  Turret  Lathe.  Eng.  Production,  vol.  3,  nos,  42 
and  43,  Julyi21  and  28.  1921,  pp.  61-66,  18  figs,  and  83-89,  19  figs.  Methods 
and   fixtures  for  economical  production. 
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CiiAHTM  ANi>  Data,  (Mmrtii  luid  Duin  (or  IiuJuntrml  l.iahlliiB  DraiunK,  P.  A  !*owrr» 
Kl.«>,  Uuv  .  vol  7\K  no  7.  \uau«l  i;t.  I\»1M.  pt»  XU'JM.  i  fig».  Hnighl  of 
MupiMtaiiiit  rnlnUtl  (u  aptii'tiiii  ,rt<tl<H-lur  iviid  lump. 

Ii.MrMiNATiNti  KNtilNKRiitNd.  UltiiDtimting  KnitiiKfring,  J-  II.  Amlrll  Hi-iuiiu,  vol. 
1),  lui.  I,  Jtily  l\y2\.  pp   -JA  2\t    I'uturt^  (li<M. 

OrricK  ItiMMMNiw  lliali'liitt'iisitv  ItluiiiMiiitioii  of  <)  Hi  re  Ituililiiigii.  Ivnn  M.  Kirliii. 
VAvv.  I(<<v.  ((MiiciMiu),  vol.  7l>.  no,  7,  Auyuiit  I'd.  1U21,  pp.  236-238,  7  hgii 
Ktiuipntciit  tMiipluyvd  und  miiilu  ubuintni  in  li|litinc  new  umoea  of  the  Uotruit 
Kuinuu    Co. 

II     KurlnndiT. 
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Kai I.WAT    Hirii.uiMm.     I'!li>rtru'    IJRliliiia   of    Unilwiiv    Htiihliiiipi,   J. 
Ky.  VAoc   Kiigr..  vol    12.  no   7.  .luly  Ut2l.   p|i   273-277,    II  tïgn 


Ky.  VAoc  Kiigr..  vol  12.  no  7.  .luly  Ut2l.  p|i  273-277,  II  ("!««  Tlirri' fumii»- 
niontnl  cuiuiuuTutiuiiH  of  mici'i'mful  lighting  inatnllutiuD  uro  auid  to  bo  ïntciuiity, 
(|uality    and   diiitrihution      Upcuninirndationa, 

IAXM<  WAyilKRS 

Standahuh  ruK.  Current  Stamlurtiiiation  Wurk.  Jl.  Hoc.  Automotiv»  Engre., 
vol.  t).  nu,  2.  August  1021.  pp.  1 18.     Gîvt's  propuMcd  dinicnBiona  of  lock  washers. 

LOCOMOTIVE  BOU.EICS 

Rrpairino  Chack»  TuDKi'LAxrj*.  Ucpniring  Cracka  in  tho  Copper  Tubcolatcs  of 
liooomotivc  HniJers,  \.  Wrench.  Engineering,  vol.  112,  no.  20U2,  Aug.  12, 
1921,  pp.  2.')l-2ô2,   11  tigs.       Discussos  method»  of  repairing. 
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Steol  or  lirnsa  Boiler  Tubes  For  Locomotives.  (   Le 

'     *  .    •.      .    -1.    ..     i         Kevue  Tnivcr- 

,  117-128.     Dis- 
1  tubes,  etc.     (To 


VB.    OKAHH    1  rnKH.      r<ïeei    or    i»ras»    noiirr     i  uoi-»    r  ur    i.uciiiiit. 

Tube  de  Chautlii^rc  de  Locomotive  acier  ou  Laiton).  O.  Hock. 
aelledM    Mince,    vol.    10.    no.  2,    Series  ti,    July  l/V.  1921.    pn. 
euasea  the  influence  of  the  war  and  price  of  metals,  life  of  steel  t 


LOCOMOTIVES 


AiR-Oi'KRATED  .\i'xn.i ARiFS.  Maintenance  of  Air  Operated  .\uxiliaries.  Uy.  Mech. 
Engr.,  vol.  05,  no.  S.  AiuEU»t  1921.  pp.  484-487.  (r>  figs.  Discusses  sanng  effect- 
ed oy  the  application  of  Air  Brake  Association  condemning  limits. 

BooaTER  Tests.  Locomotive  Booster  Tests  on  Timiskaming  &  Northern  Ontario 
Railway.  Can  Uy.  &  Mar.  World,  no.  280.  July  1921,  pp.  356-357.  4  figs. 
Results  of  tests  conducted  with  Can.  Nat.  Rys.  dynamometer  car  84. 

British.  Great  Central  Railway  Four-Cylinder  Engines — 111.  Supp.  3.  Engineer, 
vol.  131.  no.  3417,  .luno  24.  1921.  pp.  *>iUVOt>l.  5  figs.  Characteristics.  Type, 
4 — 6--0;  driving  effort.  29.500  pounds;  diameter  of  driving  wheels.  5  ft.  8  in. 

Heavy  Locomotive  Work  on  the  Great  Northern  Railway  (England). 
Ry.  Gaz.,  vol.  35,  no.  1.  July  1,  1921,  pp.  11-14,  3  figs.  Passenger  trains  with 
18  to  20  coaches  and  weighing  from  590  to  (550  tons  are  daily  hauled  between 
Doncaster  and  London  by  one  engine  of  No.  1000  class.  Discusses  perform- 
ance of  locomotives  on  recent  typical  run. 

CoNaouDATiON.  High  Capacity  Consolidation  Type  Locomotives.  Ry.  Rev., 
vol.  69.  no.  7,  August  13.  1921.  pp.  197-205,  13  figs.  Discusses  design  and 
equipment,  fuel  consumotion,  fuel  and  tonnage  performance,  etc.  Tractive 
eflfort,   68.200   lb. 

CuT-OFP  Control.  The  Automatic  Control  of  Locomotive  Cut-off,  E.  S.  Pearco. 
Ry.  Mech.  Engr.  vol.  95.  no.  8.  August  1921,  pp.  488-493,  13  figs.  Utilizing 
back  pressure  as  actuating  force. 

Kngin'E  Design.  Modern  Locomotive  Engine  Design  and  Construction — LXXII. 
Ry.  Engr..  vol.  42.  no.  498.  July  1921,  pp.  255-258,  2  figs  Considerations 
and  factors  determining  most  suitable  cross  section  for  locomotive  connecting 
rods. 

4-S-O.  Recent  Designs  of  Twelve-Wheel  Locomotives.  Ry.  Age.  vol.  71,  no.  6, 
August  6,  1921,    pp.  251-252,    4  figs.     Description  of  various  4 — 8 — 0  t>-pe. 

Mechanical  Efficiency.  Locomotive  Resistance  and  Mechanical  Efficiency.  Kiichi 
Asakura.  Ry.  Age.  vol.  71.  no.  5,  July  30.  1921,  pp.  211-216,  9  figs.  Estab- 
Ibhes  a  formula  for  calculating  mechanical  efficiency. 

Oil-Burning.  Oil-Burning  Locomotives  in  India  and  Mesopotamia.  A.  M.  Bell. 
Ry.  Engr..  vol.  42,  no.  498,  July  1921,  pp.  247-250.  6  figs.  Information  with 
regard  to  utilization  of  oil  fuel  for  locomotives  in  the  East. 

Oil-Burning  Locomotives  on  the  Great  Eastern  Railway  (England).  Ry. 
Gaz.,  vol.  35.  no.  1.  July  1.  1921,  pp.  9-  10,  3  figs.  Describes  how  G.  E.  R. 
locomotives  are  being  fitted  up  for  oil-fuel  burning  on  the  Holden  system. 

Shops,  England.  Methods  Employed  in  the  Locomotive  Shops  of  the  Great  Western 
Railwav  Co.,  Swindon— IV.  Machy.  (Lond.).  vol.  18.  no.  458.  July  7.  1921, 
pp.  405^07.  Details  of  heat-treating  plant  and  machining  operations  on  various 
components  of  brake  gear  and  link  motion. 

Superheaters.  The  application  of  Superheaters  to  Light  Locomotives.  Ry.  & 
Locomotive  Eng.,  vol.  34.  no.  7.  July  1921.  pp.  18&-189,  5  figs.  Examples 
of  recent  construction  in  which  installations  have  been  made. 

Tank.  Hea^T  Tank  Locomotives  on  the  London  &  South  W'estern  Railway.  Ry. 
Gaz.,  vol.  35.  no.  1.  July  1.  1921.  pp.  16  and  22.  2  figs.  New  4— S— 0  side  tank 
locomotive  built  for  work  at  Feltham  concentration  yard  and  for  transfer 
service  between   Nine  Elms  and  Feltham. 

LUBRICATING  OILS 

Carbonization  in  ixternal-Combustiun  Engines.  The  Carbonization  of  Lubri- 
cating Oils  in  Internal  Combustion  Engines,  Frederic  H-  Garner.  Jl.  Instn. 
Petroleum  Technologists,  vol.  7,  no.  26.  Apr.  1921.  pp.  98-126  and  (discus- 
sion and  bibliography»  pp.  126-148.  8  figs.  Methods  of  determining  asphaltic 
resins  in  lubricating  oils  was  de\-ised  by  utilizing  the  selective  absorbent  power 
of  animal  charcoal.  Results  of  experimental  work  on  evaporation  and  carbon- 
ization of  series  of  lubricating  oils  derived  fromTesas  and  Pennsj-lvania  crudes. 


VwooaiTT-TBMi'KiiATUfiB  Chart.  A  Nbw  Clisrt  for  Vi»r^i«ity  T*-mp^rBturn  lUUtiona. 
Lubrication,  vol.  7.  no.  0,  Juno  1021,  pp.  ft-H,  2  f\gft  \*trmt;nla  ehart,  one  o( 
important  (n»turM  u(  which  i«  that  «vrry  known  lubrication  oU  can  lie  «how» 

enmparativnly. 

LIHRKATIOM 

Htkau  f-TMNDBR.  HUrmtti  (Cylinder  Lubrication.  I^ubricalloo,  vol.  7,  no  4,  Jufi#. 
IU2I,  pp  1-1  and  U-13.  Notm  on  what  lh«t  oil  must  lubruraU;  how  it  can 
Im«i1  in-  niiiilicd;  romlitioiin  uiidrr  which  It  muiit  ofH-rate;  «tlrtlion  tA  oiU;and  bow 
if  lubriratt 


to  t4;l 


ration  it  correct 


M 


.MACiiiNK  .snors 

HiOH-AND  Low-Bat  Ttpk.  The  Iliicli  «nd  Imw  Bay  Type  of  .Nhrhine  Hhop.  Fred 
II  Colvin.  Am.  Much  vol.  5.1.  no  3,  July  21.  1921.  pp.  91-03,  7  fi»».  Wid», 
hJKli  l>ny.H.  with  low  hnyn  tM-twef-ii,  KÎvt-  hftlit  from  both  Hidf*.  htandanl  column, 
and  .liaputt  uitike  reurrungcnicnt  uuay  at  any  time. 

MACHI.NERY 

Foundation  Boi-ts.  Element*  of  Deaixn  for  Foundation  Bolta  of  Machin*fl,  Terrell 
Croft.  Coal  Age,  vol.  20,  noe.  2  and  .'t,  July  14  and  21.  1921,  pp.  45-51,  9 
figs.,  and  «.T-M't,  13  fig».  .Summary  of  avoilable  information  coneerning 
design  of  murhinery  foundationi»  and  liolding-  down  boltji  nr-rcseary.  Dfvic*-» 
to  increaae  holding  power  of  orichor  bolta;  relat've  value  of  neat  cement,  sulphur 
and    lead. 

MARINE  STEAM  TURBINES 

Gearino.  Marine  Steam-Turbine  Gearing.  J.  Hamilton  Gibson.  Tran»  Inst.  Mar. 
Engrs.,  session  1921-22,  June  1921,  pp.  115-126  and  127-143.  1  6g.  on  p.  144. 
Deals  with  essential  elements  of  manufacture,  erection  and  runninc. 

MATERIALS 

Storage.  Principles  of  Storage.  Iron  Age,  vol.  108,  no.  4,  July  28,  1921,  pp.  194- 
19G,  S  figs.     Experience  and  practices  of  Pittsburg  railways  summariied. 

METAL  SPRAYING 

ScHoop  Process  Progress  in  Metal  Coating,  Schoop  Process  of  Spra>'ing  Metaal 
or  -Alloys  (Le.s  Progrès  de  la  Metallisation,  Procédé  Schoop  Par  Pulverisation 
de  Métaux  ou  .Alliages  Fondus),  P.  Nicolardot.  Chimie  &  Industrie,  vol.  5, 
no.  6,  June  1921,  pp.  619-635,  26  figs.  Describes  the  Schoop  process,  appa- 
ratus and  applicationâ  in  industry. 

METALLOGRAPHY 

FocxDRT  Uses.  Use  of  Metallography  in  Metal  Foundries  fAnwcndungcn  der  Metal- 
lographie  in  der  Metallgiesserei),  Rudolf  Stotz.  Giesscrei-Zeitung,  vol.  18, 
nos.  13  and  14,  July  5  and  12,  1921,  pp.  207-211  and  215-220,  32  figs.  Dis- 
cu.sses  internal  structure  of  metab  and  alloys  in  relation  to  foundry  practice. 
Address  delivered  before  Assn.  German   Metal  Foundrj'men. 

METALS 

An-xdlar  Cracks.  Annular  Cracks,  R.  R.  Clarke.  Metal  Industry  (Lond.)  vol. 
19,  no.  2,  July  S,  1921,  pp.  27-28,  2  figs.  Discusses  various  theories  for  their 
formation. 

COLORIZING.  Calorizing  as  a  Protection  for  Metals,  A.  V.  Farr.  Forging  &  Heat- 
Treating.  vol.  7,  no.  7,  July  1921,  pp.  384-386,  4  figs.  Also  in  Blast  Furnace 
and  Steel  Plant,  vol.  9.  no.  7,  July  1921,  pp.  431-433.  Recent  developments. 
Characteristics  of  a  good  protective  coat.  Materials  that  can  be  calorized. 
Cost  and  various  applications.  (Abstract.)  Paper  read  before  Eng.  Soc. 
West.  Pa. 

AHNING 

Cost  State-Ment.  A  Standard  Mine  Cost  Statement.  H.  J.  C.  MacDonald.  Eng. 
&  Xlin.  Jl,  vol.  112,  no.  4,  July  23.  1921,  pp.  126-131.  2  figs.  Points  out  that 
sloping  and  development  expenses  may  be  so  recorded  as  to  give  clear  insight 
into  past  and  current  operations  and  to  indicate  future  economies. 

MOLDING  MACHINES 

French  Practice.  Mechanical  Molding  Practice.  (La  Pratique  de  Moulage  Mé- 
canique), G.  Pouplin.  La  Fonderie  Moderne,  no.  5.  May  1921,  pp.  128-137, 
6  figs.  Discusses  various  methods  for  molding  grate  bar  and  aluminum  casings 
for    motor    cars. 

Operation.  Machine  Molding  (La  Pratique  de  Moulage  Mécanique),  G.  Pouplin. 
La  Fonderie  Moderne,  no.  4,  April  1921,  pp.  92-102,  7  figs.  Describes  the  ope- 
rations in  detail.     (To  be  continued.) 

MOLDING  METHODS 

FoLLOW-BoAHD  UsE.  Accentuates  Use  of  Follow  Board  Pat.  Dwyer.  Foundry, 
vol.  no.  15,  August  1,  1921.  pp.  585-590,  11  figs.  Match  plates  extensively 
used  in  new  foundry  equipment. 
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Gating.  Elevated.  Midway,  and  Subway  Gatine,  William  H.  Parry.  Am.  Mach., 
vol.  55.  no.  6,  Aug.  11,  1921,  pp.  209-210,  8  figa.  Using  three-part  flaska  on 
two-part  work  to  increase  production.  Arrangement  of  gates  and  runners. 
Abandoning  horn  gate. 

Physical  Properties.  The  Value  of  Molybdenum  Alloy  Steels,  G.  W.  Sargent. 

Trans.  Am.  Soc.  Steel  Treating,  vol.  1,  no.  10.  July  1921,  pp.  589-  596    and 

(discussion)    pp.  596-597,    5  figa.     Notes  on  manufacture  and  Physical  pro- 
perties. 

MOTORSHIPS 

Oii/-BuRNiNo  Steamers  vs.  The  Intcrnal-rombustion  Engine  As  Applied  To  Marine 
Propulsion,  John  F.  Metten  &  J.  C-  Shaw.  Shipbuilder,  vol.  25,  no.  132,  Aug- 
ust 1921,  pp.  8fi-90,  1  fig.  (Abstract  paper  communicated  to  Am.  Soc.  Naval 
Architects  &  Marine  Eugrs.)  Discusses  two-cycle  and  four-cycle  engines  and 
gives  comparative  data  of  a  motorship  with  an  oil-burning  steamer. 

MOTOR-TRUCK  TRANSPORTATION 

Chicago.  Motor  Truck  Haulage  in  Chicago.  Elec.  Ry.  Jl.,  vol.  58,  no.  4,  July  23, 
1921,  pp.  133-135,  4  figs.  North  Shore  line  has  receiving  station  close  to  Chi- 
cago Loop  and  hauls  merchandise  on  trucks  to  rail  terminal.  Study  shows 
service  to  be  costly  taken  by  itself,  but  valuable  as  business  producer. 

Development  and  Future.  The  Development  and  Future  of  Handling  Freight 
by  Motor  Trucks.  Jl.  Engrs.'  Club  of  Phila..  vol.  38-6.  no.  19S,  June  1921. 
pp.  225-240.  Better  Highways  and  Motor  Transportation  as  an  Aid  to  Pro- 
duction. F.  W.  Fenn.  The  Motor  Truck  and  Legislation.  R.  A.  Hauer.  Motor 
Truck  Operation  in  Southern  Maryland,  M.  O.  Eldridge.     Discussions. 


Drilling.  Drilling  Oil  Wells  With  the  Diamond  Drill,  Frank  A.  Edson.  Bui.  Am. 
Assn.  Petroleum  Geol.,  vol.  5,  no.  3,  May-June  1921,  pp.  386-393-  Maintains 
that  the  diamond  drill  affords  a  means  of  obtaining  much  more  accurate  inform- 
ation and  at  no  greater  cost. 

OIL  SHALES 

Northern  Manitoba.  The  Search  for  Oil  in  the  Paaquia  Hills.  R.  C  Wallace. 
Preliminary  report  of  commissioner  for  Northern  Manitoba. 

OPEN-HEARTH  FURNACES 

Improvements.  Improvement  in  Open-Hearth  Details.  A.  G.  and  A.  F.  Schumann. 
Iron  Age.  vol.  lOH.  no.  5,  .August  4,  1921,  pp.  269-272,  8  figs.  New  arrangement 
of  reversing  furnace  valves  promotes  economy.  Burners  for  liquid  fuel  and  tar. 
Results  in  operation. 

Relation  of  Temperature  to  Output.  Discussion  on  Open-Hearth  Practice, 
Henry  Wm.  Seldon,  Blast  Furnace  and  Steel  Plant,  vol.  9.  no.  7,  July  1921, 
pp.  422-423.  Facts  to  be  considered  in  relation  to  open  hearth  furnace  temp- 
erature to  furnace   output. 

OXy- ACETYLENE  WELDING 

REFRiGER.^.TiNa  APPARATUS.  Oxy-Acctylene  Welding  of  Refrigerating  Apparatus, 
Fred  E.  Rogers.  A.S.R.E.  Jl.,  vol.  7,  no.  6,  May  1921.  pp.  432-450.  and  (dis- 
cussion), pp.  450-451,  27  figs.  Discusses  the  importance  of  true  forms,  mani- 
pulation of  torch  and  welding  rod,  reinforcement  of  welds,  size  of  welding 
rodx   and   tips.   etc. 


MOTOR  TRUCKS 

CusHiONiNO  IN.  Cushioning  in  Motor-Truck  Design.  Charles  0.  Guernsey.  Jl. 
Soc.  Automotive  Engrs..  vol.  9,  no.  2,  August  1921,  pp.  143-147  and  Discussion 
pp.  147-150,  10  figs.  Considers  chassis  stresses,  cushion  tires  and  wheels  and 
elimination   of   vibration. 


N 


NAVIGATION 

Submerged  Electric  Cable.  Electro-magnetic  Piloting  of  Ships.  (Sur  le  pilotage 
électro-magnétique  des  navires).  W.  A.  Loth.  Revue  Générale  de  l'Elec- 
tricité, vol.  9.  no.  5,  June  18.  1921.  pp.  899-903.  Experiments  at  Brest  and  in 
U.S.  on  piloting  ship  by  signals  sent  from  submerged  electric  cable  carrying 
alternating  current. 


o 


OFFICE  MANAGEMENT 

Data  Filing.  Packard's  Motor  Transport  Data  Files.  Dorsey  W.  Hyde.  Jr.  Filing 
and  Office  Management,  vol.  6,  no.  3,  August  1921,  pp.  71-73.  Gives  details 
of  classification. 

OIL 


PAVEMENTS,  BITUMINOUS 

Advantages.  Advantages  of  bituminous  macadam,  Alfred  Dryland.  Engineering, 
vol.  112,  no.  2899,  July  15,  1921,  pp.  128-129.  Chief  advantages  of  bituminous 
over  waterbound  macadam  are  said  to  arise  from  superior  cementitious  qual- 
ities, exclusion  of  water,  resiliency,  facility  and  economy.  Paper  read  before 
Instn.  Civ.  Engrs. 

PAVEMENTS.  CONCRETE 

Costs.  1921.  Standard  Costs  in  Paving.  Bui.  Associated  General  Contractors, 
vol.  12,  no.  7.  July  1921,  pp.  20-26  and  50,  2  figs.  Estimate  of  cost  of  ideal 
concrete  highway  job,  1921.  Submitted  by  committee  on  education 
as  to  costs.     Northern  Assn.     General  Contractors. 

PAVEMENTS,  WOOD-BLOCK 

Specifications.  Standard  Specifications  for  Wood  Block  Paving,  S.  M.  Feinberg. 
Contract  Rec,  vol.  35,  no.  30,  July  27,  1921.  pp.  694-696.  Recommendations 
based  on  the  suggestions  of  the  principal  advocates  of  wood  blocks,  coal  tar 
and  asphalt  after  thorough  study  of  the  requirements.     (Continued.) 

Standard  Specifications.  Standard  Specifications  for  Wood  Block  Paving.  S. 
M.  Feinberg.  Contract  Rec.  vol.  35,  no.  29,  July  20.  1921,  pp.  679-682- 
Re  commendation  s  based  on  suggestions  of  principal  advocates  of  wood  blocks 
coal  tar  and  asphalt  after  thorough  study  of  requirements. 


Conservation.  Conservation  M.  L.  Requa.  Am.  Petroleum  Inst-,  no.  132,  Dec. 
10.  1920,  pp.  54-59-  Deals  with  present  and  future  problems;  water  infiltration 
in  California;  Conservation  Bureau's  good  work;  wasteful  fuel-oil  consumption; 
future  motor-fuel  supply;  development  of  supplementary  resources;  artificial 
gas;    etc. 

Production  and  Consumption.  Production  and  Consumption.  Am.  Petroleum 
Inst.,  no.  132,  Dec.  10.  1920,  pp.  29^4.  Addresses  by  R.  D.  Benson.  Thomas 
A.  O'Donnell,  C.  F.  Kettering  and  W.  S.  Benson,  on  present  and  future  pro- 
duction, consumption  in  the  automotive  industry  and  present  and  future 
demands  of  shipping  for  oil. 

OIL  ENGINES 

Marine.  Some  Observations  on  Marine  Oil  Engines,  D.  M.  Shannon.  Trans.  Inst. 
Mar.  Engrs.,  session  1921-22,  June  1921,  pp.  145-164  and  (discussion)  pp.  165- 
174,  15  figs.  Deals  with  various  types,  including  Diesel  and  hot-bulb  engines. 
Diagrams  from  various  types  of  piston  engines. 


PEAT 

Pulverized.  Pulverized  Peat  Fuel  a  Success,  C  L.  Bohannan.  Jl .  Am.  Peat  Soc. 
vol.  14,  no.  3.  July  1921,  pp.  19-25.  It  is  claimed  that  use  of  pulverized  fuel 
produces  a  great  saving  in  both  fuel  and  labor  costs. 

PETROLEUM 

Bibuography.  Recent  Articles  on  Petroleum  and  Allied  Substances.  U.S.  Dept. 
Interior,  Report  of  Investigations,  Bur.  of  Mines,  serial  no.  2261,  June  1921, 
28. pp.     Bibliography  of  articles  published  in  first  part  of  1921. 

PILES 

Driving  of.  Notes  on  Piles  (Von  Rammpfahl),  Joachim  Schultze-  Beton  u.  Eisen 
vol.  20.  nos.  2-3  and  4-5,  Feb.  4  and  Mar.  7,  1921,  pp.  29-32  and  55-57,  8  figs. 
Deals  with  problem  of  the  varying  relations  existing  between  pile  and  surround- 
ing soil.     Earth-pressure  formulas  applicable  to  piles. 


OIL  FUEL 

Production.  Fuel  Oil,  W.  A.  Whyte.  Steamship,  vol.  33,  no.  385,  July  1921.  pp. 
6-12.  Notes  on  origin,  finding  and  refining  of  petroleum;  statistics  of  output. 
Fire  precautions  and  appliances  for  use  on  ships  burning  oils.  Paper  read  be- 
fore North-East  Board  of  Engrs.   &  Shipbuilders. 


PIPE,  CONCRETE 

Advantages.  Pipes  for  Pressure  Conduits,  Frederic  W.  Macaulay.  Engineering, 
vol.  112,  no.  2899,  July  22.  1921,  pp.  168-169.  Discusses  advantages  of  rein- 
forced-concrete  mains.     Paper  read  before  Instn.  Civ.  Engrs. 


OIL  FIELDS 

Canada.  What  Canada's  New  Oil  Fields  Have  Disclosed.  Alexander  Gray.  Can. 
Min.  JL,  vol.  42,  no.  30,  July  29,  1921,  pp.  593-604,  8  figs.  Discusses  mistakes 
made  by  geologists  and  general  prospects. 

OIL  WELLS 

Cementing.  The  Cementing  of  Oi!  Wells.  Petroleum  Times,  vol.  6.  no.  130.  July 
2,  1921,  pp.  13-14,  1  fig.     Details  of  the  Halliburton  cementing  process. 


PISTONS 

Machining.  Machining  Motor  Pistons.  Machy.  (Lond.),  vol.  18,  no.  458,  July  7, 
1921,  pp.  428-429,  3  figs.  Successive  steps  and  equipment  employed  in  mach- 
ining pistons   for   high-grade   motor  car. 

PLANERS 

Crank-Driven.  Results  Obtained  with  Crank-Driven  Planers.  Machy.  (Lond.), 
vol.  18.  no.  458.  July  7,  1921,  pp.  415-419.  9  figs.  Methods  of  operating  mach- 
ines possessing  features  of  both  planer  and  shaper. 
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IHiWKU  n.ANTH 

(*<>niiri-Ti(iN  I'nwrr  KncMnr  Cnrrrrltnii  mill  Itji  lti*lntlnn  In  l'Innl  Opcrntinn.  1'  T 
Viimlrrwnnrt  Amiii  Inui  A  Hivv\  i:li«'  linurn  ,  vol  .'1.  im  7,  July  Mi:/I.  pp 
'JUMMl  mill  Dtnruiiiilon  pp.  Xy2-'2'A\).  'J  tigM  DiM'Uum  Ihr  tow  powrr  hirtor, 
loHtliiiK  iiiotoni  nnd  trKiuloniiflra,  «ynrliroiiutu  niotoni,  iii<»Mur«mont  of  powrr 
fiiotur,     rtc. 

roWKU  PLANTS 

(iKMKnATiNO  CitHi-M  Critmitins  Cmtn  in  Stntionii  of  Mcdimii  Siic,  M  J.  I'IntI 
KIrr.  W.irKI,  vol  7S.no  -1.  July  IM.  lit;.'!.  Pp  I01H7O  Soiithrrn  Sution  burn- 
ing M«>xii'»n  fui'l  oil  uvrruKCN  ||.  37  rontn  per  kw-lir  ;  anulhrr  Htatinn  with  rivi-r 
wiuihvry     coiil     uviTiigra     S  1.24. 

(ïl^soow.  Scotland.  Ditlinnmork  Power  Sdilton,  U  I*  Mitrlicll.  KIrr.  Uy  à 
Trmiiwity  Jl  .  vol.  -11,  no,  U),  Junt<  10.  ID'.M.  pp.  ;f(I|-27l,  'JO  figH  Drnrribca 
lîliMiiow  plant  roinptctiHl  in  \\)'J0  Sutninnry  of  iinnortimt  ilntn  ronrcrning 
builont,  turlH>-iiltorn»(oni  ronilcnning  pliint,  niolora  flriving  auxiliurim,  nitrr- 
ntitors,    Bi>t-up    trniiBfornieni    and    awitcligcnr. 

VMVJiUKS 

Dkuon.  Drsigning  Powor  Vrviw  Fr«nio«i.  Eng  Trod.,  vol,  3.  no  43.  July  2S.  I92I, 
pp.  7tS-78,  2  Hga.     Dnta  for  dotvrniining  the  leading  dinienaii>n0. 

PUni^lC  UTILITIES 

U.\TF.H  FOR  Skrvick.  I'^tiilili.'iliinR  rate*  for  Service  Uenderr»!  hy  Publie  TtilitieH 
by  Contniet.  Wnlter  A.  Simw.  JI.  Am.  Wnter  Wks-  vol.  8.  no.  4.  July  1921. 
pp.  321-330.  UisrussoH  the  nets  posaotl  by  the  IllinoiH  Legitilature  and  appeals 
before    the    Illinois    Supreme    Court. 

PULVERIZED  COAL 

FouNPHics.  Powdered  Coal  Applied  in  Foundry.  A.  J.  Grindle.  Foundry,  vol.  49, 
no.  l^.  AuKuyt  1.  1921.  pp.  017-618.  Layout  and  operation  of  a  powdered 
coal    installation. 

Properties.  Powdered  Fuel,  Robert  James.  Proc.  South  Wales  Inst  Engrs.,  vol. 
37,  no.  3.  July  7.  1921.  pp.  221-236.  Continuation  of  the  discussion  of  Robert 
James*  paper. 

Steam  Gener.vtioï^.  Pulverized  Firing  in  Steam  Generation.  F.  J.  Crolius  Blast 
Furnace  and  Steel  Plant,  vol.  9.  no.  7.  July  1921.  pp.  453-460.  Discusses  use 
of  pulverized  coal.     Typical  layout  of  successfully  operated  plant. 

Steel  Works.  The  Adaptability  of  Pulverized  Coal  Furnaces  for  Iron  and  Steel 
Works  (Anwendbarkeit  der  Kohlen.«!taubfeuerung  in  Eisenhûttenwerkcn), 
G.Bulie.  Stahl  u.  Eisen.  vol  41.  no.  29.July  21.  1921.  pp.  985-994.  6  6g3. 
Advantages  of  firing  with  pulverized  coal  from  technical  and  economic  stand- 
point. 

PUMPS 

Boiler  Feed.  Water  and  Air  Pumps  for  Small  Deliveries  with  Eccentric  Drive 
(Wasser  und  RuQtpumpe  fur  geriuge  Fordermengen  mit  Antrieb  durch  Exzen- 
ter).  H.  Mitusrh.  Fordortechnik  u.  Frachtverkehr.  vol.  14.  no.  3.  Feb.  4.  1921. 
pp.  33-34,  5  figs.  Description  and  illustrations  demonstrating  arrangement 
of  pumps  with  eccentric  drive  for  use  where  crank  drive  is  expedient. 

PUMPS.  CENTRIFVGAL 

Reciprocatinq  Pfmpin'g  Engines  vs.  Comparison  between  Reciprocating  Pump>- 
ing  Engines  and  Turbo-driven  Centrifugal  Pumps,  Hugh  Lupton.  Engineering. 
vol.  112.  no.  2S97.  July  8,  1921.  pp.  74-76.  Includes  tables  showing  consump- 
tions and  costs  of  triple-expansion  pumping  engines  and  steam  turbine-driven 
centrifugal  pumps.     Paper  read  before  Instn.  Civ.  Eiïgrs. 

PUNCHES 

Design.  The  Design  and  Construction  of  Press  Tools — X-  Eng.  Production,  vol. 
3,  no.  42.  July  21.  1921.  pp.  56-58,  6  figs.  Considers  various  kinds  of  punches 
and    dies.     (Concluded.) 

PYROMETERS 

Equipment  for.  Some  Essentials  of  Modern  Pyrometer  Equipment,  H.  G.  Hall. 
Can.  Machy..  vol.  26,  no.  3.  July  21,  1921,  pp.  3S-40,  4  figs.  Discusses  sim- 
plicity of  design,  cost  of  thermocouple  upkeep,  etc. 


R 


RADIOMETALLOGRAPHY 

Spectral  An-alysis  of  Metals.  RadiometaHography  (La  Radiom^tallographie), 
E.  Dieudonné.  Revue  Universelle  des  Mines,  vol.  9,  no.  6,  June  15.  1921.  pp. 
557-566,  8  figs.  Concludes  that  by  it  the  spectral  analysis  of  metals  has  been  made 
possible. 

RAILS 

FaiH7RES.  Split-Head  Rail  Failure  Show's  Rupture.  James  E.  Howard.  Iron  .Age. 
vol.  108.  no.  7,  August  18.  1921,  pp.  393-395.  7  figs.  Differs  from  a  piped  rail 
and  is  often  more  easily  discovered  by  outcropping  at  side.  (Abstract.)  Re- 
port  of   Interstate   Commerce  Commission. 


MpwtrirATinix  A  Nrw  Itiiil  HprriAraiion  l'r«|>n«l.  I('jl>rrt  W  Hunt  Irun  A(*. 
vol  KM,  no  A,  Aurul  4,  lUJI,  pi>  ■Jl\.t-/n3  l'ruvula  (>,r  rfllini  Urn  pUua 
friiin  lopnl  euh  iniot  Trv>tni«nl  in  aoakini  iiiiM  Ijanlrnt  M  to  cold 
iitrttiiht«nlnil. 

Wkldinu  Wrldinc  of  RaiU  by  .\lurnitiotlitriiitr  \*rt>rr^mrm  M.«  vntd^irf  dm  rml. 
fir  IrnniwRy.  pnr  Im  |(roc/«i^  ftlufniniitbrrniKjumj,  M  fjuifT«rt  1,'lndujitrur 
dm  Traniwiyi,  vol  1/1,  no<  171-I7Ï,  Much-April,  IttZI,  pf  41  47  'i  fio 
Praoticfl  of  Prnnch  Gcniral  Compftny  of  Trmniwayi. 


ItAII.WAY  KI.KfTKIFICATION' 


Uhaxil 


Kleclrifiialion  uf  Ihn  I'auliats  lUilway  of  llrmil,  W.  D.  Urarcr 
vol  71,  11(1.  2,  July  U,  IU2l.pn  Ml-H.-),  5  fig>  Furl  wmrcity  forn*  tl 
of  electric  motive  powrr  on  Jlrarilian  wide  cMr  line. 


KwiTZEiiLAND.  The  Bt.  Ciothard  Flrrtrificalirm.  KIrr  Ky.  A  Tramway  Jl,  vol  4ft, 
no  1080,  July  8,  1021,  pp.  17-20.  «  Ilea  llaa  aiioptcd  ainde-pliaa»-  ayatcm, 
1&  perioda,  at  7,600-16,000  volta  on  the  conUct  line.      Kraaona  for  thia  choioe 


are    diauraard. 


RAILWAY  OPERATION 


DcuouNTABLE  Car  BoDirs.  8pecdin£  up  Terminal  Oprrationa.  Ry.  Gai..  vol 
36,  no.  5,  July,  22,  1921,  p.  218,  8  fi0.  Deacribea  the  uae  of  demountable  bodied 
in  conjonction  with  motor  chaaaia  to  apeed  up  the  handling  of  traffic. 

OovERNJlENT  V»  PRIVATE.  CJoverninrnt  and  Private  Operation  in  Canada  J  L 
Payne,  Hy.  Age.  vol  "I,  no.  3.  July  10.  1921.  pp.  I07-10U.  Analysis  of  Vraulta 
obtained  on  two  large  railway  aystema  under  state  and  company  control. 

Heavy-Tonnaqe  Heavy-Tonnage  Train  Handling  Dcmonstrationa  on  Vinpnjan 
Rd.  Herald,  vol.  25,  no.  8,  July  1921,  pp.  23-27,  4  figa.  Account  of  aeries  of 
heavy-tonnage  train-handling  demonstrations  conducted  on  Virginian  R  R 
under  auspices  of  Westinghouse  Air  Brake  Co.,  which  succeasfully  illustrated 
feasibility  of  handling  trains  approiimating  16,000  tons  groaa  behind  locomotive 
even  when  undertaking  involve»  long  descending  mountain  grade*. 

Locomotive  Fuel-Oil  Stations.  Design  and  Operation  of  Locomotive  Fuel  Oil 
Stations.  Eng.  News-Rec  ,  vol.  87,  no.  5,  August  4.  1921,  pp.  183-187,  9  figs 
Tank  cars  discharge  into  track  troughs;  storage  and  service  tanks;  gravity  of 
pumped  supply  to  engines:  oil  columns;  fire  protection. 

Train  Control.  Problems  of  Automatic  Train  Control.  Ry.  Gar,  vol.  35.  no  3, 
July  15,  1921,  pp.  124-125.  Discusses  questions  in  connection  with  the  prev- 
ention   of    accidents. 

The  Train  Control  System  of  the  Midland  Railway.  Ry.  Gai.,  vol  35 
no.  2.  July  8.  1921,  pp.  4.>97,  72  figs,  partly  on  supp.  plates.  Comprehensive 
review  of  successful  scheme  of  traffic  in  which  all  train-operating  arrangements 
are  centralired.  Outstanding  feature  of  scheme  is  said  to  be  its  simplicity. 
Includes  figures  indicating  running  efficiency  secured  by  means  of  control  sj'steini 

R.\ILWAY  SHOPS 

Power  and  Light  for.  Electric  Power  and  Light  for  Railroad  Shops.  J.  E.  Gardner 
Ry.  Mech.  Engr.,  vol.  95,  no.  8,  August  1921,  pp.  515-518,  1  fig.  Trend  of  devel- 
opment and  standards  adopted  in  the  power  and  lighting  field. 

R-\ILWAY-  SIGX.ALIXG 

Alternating  Ccrrent  Principles  of  Alternating  Current  Signaling,  J.  S.  Holliday 
Ry.  Signal  Engr.,  vol.  14.  no.  7.  July  1921.  pp  267-269.  3  figs.  Vector  combin- 
ations and  solutions  of  resistances  of  impedances.     (Continuation  of  serial.) 

Maintenance  of  A.  C.  Signal  Apparatus,  L.  F.  Vieillard.     Ry.  Signal  Engr 
vol.  14,  no.  8,  August  1921,  pp.  229-302.  3  figs.     Discusses  relays,  impedance 
bonds,  resistances  and  reactances,  transformers,  etc.     (To  be  continued.) 

Position-Light  Signal.  The  Development  of  Position-Light  Signals.  A  H-  Rudd 
Ry.  Signal  Engr.,  vol.  14,  no.  7,  July  1921.  pp.  264-266,  1  fig.  Latest  design  of 
Pennsylvania  Railroad  is  said  to  reduce  cost  of  operation  and  maintenance  and 
promote    simplicity    and    safety. 

RAILWAY  SWITCHES 

Low-Voltage  Machines.  Switch  Operation  by  Low-A'oltage  Machines.  C.  C. 
Anthony.  Ry.  Signal  Engr..  vol.  14,  no.  8,  August  1921,  pp.  313-315,  1  fig. 
Discusses  where   these  machines  are  best  employed  and  their  advantages. 

RAILWAY  TR.4CK 

Rail  Incun-\tion.     Xote  of  Rail  Inclination  and  Standardization  of  Track  Appli- 
ances on  Railways  of  France,  W.   C.  Cushing.     Bui.   .Am.   Ry.  Eng.   .^^^sn 
vol.  22,  no.  235,  March  1921,  pp.  943-948.  7  figs. 

RAINFALL 

RrN-OFF  Measurements,  anp.  Report  of  Committee  on  Rainfall  and  Run-Off 
Measurements.  Jl.  N.  E.  Water  Works  Assn..  vol.  35,  no.  2.  June  1921,  pp. 
151-163  and  (  discussion)  pp.  183-186,  1  fig.  Presents  record  of  stream  flow 
and    rainfall.     Recommendations. 

REFRACTORIES 

ROTART  Cement  Kilns.  Refractories  for  Rotar>-  Cement  Kilns.  Raymond  M.  Howe, 
Cement  Mill  &  Quarry,  vol.  19,  no.  1.  July  5,  1921,  pp.  35-36,  Ser\ice  in  clinker 
aone  is  said  to  tas  refractory  materials.  Effect  of  high  temperature  and  changes 
in  temperature.     Other  materials.     Paper  read  before  Portland  Cement  Assn. 
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REFRIGERATING  MACHINES 

Compression.  The  Compression  Refrigerating  Machine,  Gardner  T.  Voorhes.  Ice 
&  Refrigeration,  vol.  61,  no.  1,  July  1921.  p.  23.     Gage  preassure. 

RESEARCH 

Universitt.  The  University  and  Research.  Vernon  Kellogg.  Chcm.  Age  (N.Y.). 
vol.  29,  no.  7,  July  1921.  pp.  274-276.  Notes  on  work  of  Nat.  Research  Council, 
and  conditions  of  university  research.     Paper  read  at  University  of  Minn. 

RETAINING  WALLS 

Reinforced  Cokcrete.  Concrete  Slab  Retaining  Walls  (Ueber  Winkelstutzmauern) 
A.  Ostenfeld.  Beton  u.  Eisen,  vol.  20.  nos  1  and  2-3,  Jan.  1  and  Feb.  4,  1921. 
pp.  11-13,  and  38-40.  4  figs-  Equations  are  derived  for  calculation  of  earth 
thrust,  including  determination  of  most  dangerous  gliding  surfaces  for  hori- 
zontal  and    loaded    ground   surfaces. 

RIVETED  JOINTS 

Design.  Principles  of  Riveted  Joint  Design,  William  C.  Strott.  Boiler  Maker, 
vol.  21,  no.  7.  July  1921.  pp.  191-193  and  212,  6  figs.  Discusses  types  of  plates 
and  rivet  failures,  joint  efficiency  and  calculations  involved  in  determining 
strength  of  given  riveted  seam.     (To  be  continued,) 

RIVETING 

Gas  Rivet  Heating.  Experience  with  Gas  Rivet  Heating  in  the  Pacific  Coast, 
Letson  Balliet.  Eng.  News-Rec.,  vol.  87,  no.  I.  July  7.  1921.  pp.  21-23.  Ship- 
yard results  show  better  rivets  and  saving  of  time  and  cost.  Possibilities  for 
structural   work. 

ROADS.     CONCRETE 

Construction.  .     Three  Concrete   Road  Construction   Methods  Compared.     Eng. 
News-Rec.  vol.  87.  no.  3,  July  21,  1921,  pp.  111-113,  1  fig.     Comparison  of 
wheel-barrow,   central  proportioning-plant  and  central-mixing-plant  methods 
in  building  12  mi.  of  road  near  Charles  City,  Iowa.     Central  plants  are  shown 
to   be  superior  to   wheelbarrow    work. 

ROCK  DRILLS 

Drill  Steel.  Heat  Treatment  of  Rock  Drill  .Steel.  Iron  Age,  vol.  lOS.  no.  1.  July 
7,  1921.  pp.  7-R.  Effect  on  breakage.  Steel  giving  longest  service.  Life  of 
steel.     Comparison  with  eyebars. 

ROLLING  MILLS 

Chilled  Rolls.  Chilled  Rolls  for  Rolling  Mills  (Cjlindres  de  Laminoirs  en  Fonte 
trempée),  Christian  Kluytmans.  La  Fonderie  Moderne,  no.  4.  April  1921, 
pp.  81-83.     Discusses  composition,  silicon  and  other  content,  and  tempering. 

Modern  Practice.  Principles  of  Modern  Rolling  Practice,  E.  Cotel.  Iron  Age, 
vol.  108,  no.  7.  August  18,  1921.  pp.  396-399,  6  figs.  Discussion  of  great  power 
required  for  finishing  passes.  Phenomenon  of  speed  gain  (bar  acceleration) 
in  rolling.     Translated   from   Montanistische   Rundschau. 

Roll  Design.  The  Logic  of  Roll  Design,  W.  H.  Melaney,  Part  IV.  Blapt  Furnace 
&  Steel  Plant,  vol.  9.  no.  8,  August  1921.  pp.  477-478,  1  fig.  Discusses  maximum 
draft  of  each  pass  and  minimum  diameter  of  roll. 

Roll  Making.  How  Steel  Mill  Rolls  Are  Made — I,  H.  E.  Diller.  Foundrj'.  vol. 
49.  no.  15,  August  1,  1921,  pp.  595-601,  10  figs.  Description  and  illustration 
of  process. 

ROOF  TRUSSES 

Design.  Basic  Principles  for  the  Design  of  Arched  Roof  Tru.sses  without  Tie  Rods 
(Entwurfsgrundlagen  fur  zweistielige  Bogenhallenbinder  ohne  Zugband), 
Otto  Frochlich.  Beton  u.  Eisen,  vol.  20,  no.  2-3,  Feb.  4.  1921,  pp.  34-38,  7  figs. 
Tables  and  calculations  supplementing  those  for  arched  roof  trusses  with  tie 
rod  developed  by  author  and  published  in  same  journal  (no.  9-10.  1919). 


SEWAGE  DISPOSAI- 

Activated  Sludge.  Activated  Sludge  Experiments  at  Bury,  (Englfflnd),  JcMhua 
Bolton.  Surveyor,  vol.  GO.  no.  1539,  July  15,  1921,  pp.  49-52.  Result»  of  experi- 
ments show  that  activated  sludge  is  extremely  fickle  and  easily  upset;  more  skil- 
led supervision  is  required  than  with  percolating  system;  but  there  are  many 
physical  characteristics  which  may  be  observed  and  which  are  extremely  useful 
in    indicating    progress. 

B.\LTiMORE,  Md.  Nine  years'  Operation  of  the  Baltimore  Sewage-Works,  Theo- 
dore C.  Schaetzle,  Eng.  News-Rec.  vol.  87.  nos.  2  and  3.  July  14  and  21,  1921, 
pp.  50-51  and  97-101.  3  figs.  Plant  comprises  bar  screens,  vcnturi  meters, 
hydrolytic  and  separate  sludge  digestion  tanks,  Imhoff  tanks,  sludge-drying 
beds,  revolving  screens  for  tank  effluents  and  sprinkling  filters.  Costa  and  rev- 
enue. 

Bio-Aebation  Method.  Experimental  Work  on  Sewage  Disposal  at  Sheffield.  John 
Haworth.  Surveyor,  vol.  6.  no.  1538,  July  S.  1921,  pp.  29-35,  14  figs.  Des- 
cribes the  Sheffield  bio-aeration  plant,  consisting  of  aeration  tank,  three  rota- 
tion chambers,  three  settling  tanks,  gaging  chamber  and  motornouses;  and 
points  our  advantages  of  bio-aeration  methods. 

Sludge,  De-Watering.  De- Watering  Sludge,  John  D.  Watson.  Engineering, 
vol  112,  no.  2897,  July  8,  1921,  p.  87.  Describes  de-watering  process  used 
at  Birmingham,  England,  consisting  of  biological  decomposition  plus  air-drying. 
Papor  read  before  Inst.  Civ.  Engrs. 

SHAFTS 

Critical  Speeds.  On  the  Critical  Velocity  of  Shafts  (SuUe  Velocita  Critiche  Degli 
Alberi\  Pietro  E.  Brunelli.  L'Industria,  vol.  35,  no.  12,  June  30.  1921.  pp. 
269-272.  4  figs.     Mathematical  calculations  for  various  given  conditions. 

Large,  Straightening.  Straightening  a  Large  Shaft  by  the  Heat  Process,  Frank 
G.  Frost.  Proc.  La.  Eng.  Soc,  vol.  7,  no.  2,  April  1921.  pp.  85-91,  2  figs. 
Details  of  straightening  a  shaft  of  a  vertical  Curtiss  turbo-generator  in  a  New- 
Orleans   generating   station. 

SHIP  PROPULSION 

Diesel-Electric  Drive.  Diiesel  Electric  Propulsion,  J.  B.  Bassett.  Marine  Eng., 
vol.  26,  no.  8,  Augrust  1921,  pp.  631-633.  Discusses  raost  suitable  equipment, 
including   auxiliaries. 

SLAG 

BLA.ST-FunNACE.  Colof  Classification  of  Blast  Furnace  Slags,  Wallace  G.  Imhoff. 
Blast  Furnace  and  Steel  Plant,  vol.  9.  no.  7,  .July  1921,  pp.  433-434.  Scientific 
investigation  on  nature  of  slag  itself;  color  classification  of  slags  of  value  to 
blast-furnace    men.     (To    be    continued.) 

SPRINGS 

Flat.  Design  of  Flat  Springs,  Joseph  Kaye  Wood.  Am.  Mach.,  vol.  55.  no.  2.  July 
14,  1921,  pp.  46-49,  5  figs.  Importance  of  spring  criterion"  .  Derivation  of 
formulas.  Triangular-shaped  flat  springs.  Work  and  resilience  in  cantilever 
springs. 

Helical.  A  Chart  for  the  Design  of  Helical  Wire  Springs,  R.  Brooks.  Engineering, 
vol.  112.  no.  2900.  July  29.  1921.  pp.  173-175,  9  figs.  Expressions  are  developed 
on  which  diagrams  are  built  up,  and  from  these  the  conaplete  proportions  of 
a  spring  to  meet  any  required  specification  can  be  determined  with  practically 
no   calculation. 

STANDARDIZATION 

Holland.  Standardization  in  Holland  (Normung  in  Holland),  Ernst  Hijraans. 
Betrieb.  vol.  3,  no.  19,  June  25,  1921,  pp.  .582-595,  12  figs.  Discussion  of  fund- 
amental   principles   underlying   standardization   in    Holland.     Examples,    of 

standard    sheets. 

STEAM  TURBINES 

Critical  Speeds.  The  Calculation  of  Critical  Speeds.  Engineering  vol.  112,  no. 
2896.  July  1.  1921,  pp.  1-2,  3  figs.  Discusses  Bauman's  rule  for  critical  speed 
of  turbine  rotors. 


SCIENTIFIC  MANAGEMENT 
See    Industrial    Management. 

SEAPLANES 

Types,  Hydroplanes  (Les  Appareils  Marins  d'Aviation),  Guitton.  L'Aéro- 
nautique, vol.  3,  no.  25,  June  1921,  pp.  229-231,  1  fig.  Describes  the  Bréguet 
Caudron,    Savoia    and    Farman    types. 

SEMI-DIESEL  ENGINES 

Small  Central  Stations.  Semi-Diesel  Engines  in  Small  Central  Stations,  W.  S. 
Barnes.  Power,  vol.  54,  no.  3.  July  19,  1921.  pp.  96-97.  2  figs.  Describes  250- 
hp.  engine  direct-connected  to  an  alternator.  T>'pical  log  sheet  covering  24- 
hr.  period  of  operation  shows  remarkably  high  fuel  economy  at  varying  loads 
as  well  as  over-all  economy. 


Modern  types.  Recent  Advances  in  Steam  Turbine  Design,  Gerald  Stoney.  Elecn., 
vol.  86,  no.  2249,  June  24,  1921,  pp. 774-780,  14  figs.  Details  of  various  modern 
types.  Notes  on  high  vacuum  difficulties;  disadvantages  of  higher  blade 
speeds;  effects  of  high  steam  temperature;  bending  troubles;  blading  material; 
advantages    of    Monel   metal;    etc. 

STEEL 

Artificial  Seasoning.  Artificial  Seasoning  of  Steels,  H-  J.  French.  Chem.  & 
Metallurgical  Eng.,  vol.  25.  no.  4.  July  27,  1921,  pp.  155-158.  Re\-iew  of  avail- 
able data  on  length  changes  and  spontaneous  generation  of  heati  n  hardened 
steel.<5.  together  with  results  of  preliminar>-  experiments  on  artificial  seasoning 
by  different  methods  of  several  types  of  steels  used  for  making  limit  gages 

Cold-Drawn.  Production  and  Uses  of  Cold-Drawn-Steel,  C.  E.  Bregenzer.  Iron 
Age,  vol.  108,  no.  3,  July  21,  1921,  pp.  135-138,  1  fig.  Annual  output  estimated 
at  900,000  tons.     Automobile  field  largest  consumer. 

Motor-Valve  for.  Steel  for  Internal-Combustion  Motor  Valves — II,  G.  GabrieL 
Automotive  Mfr.,  vol.  43.  no.  3.  June  1921,  pp.  16-17  and  26-27.  Details  of  var- 
ious steels  tested  and  results  obtained.  Enumeration  of  desirable  and  undesirable 
able  properties.     Kind  of  steel  recommended. 
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nvBMTtiAtN.  KfTart  nf  Ovrriitniin  on  tht*  Klnatir  rntftrrtif*  uf  Hterl.  Imii  St  Cnnl 
TritduM  Upv  ,  vol.  10»,  no.  :i7NA.  July  lA.  11121,  pp  Td,  (From  It  I)  l{K|>ort  No 
4.%,  Itfnrrtroh  Drpt  ill  Wutilwleh),  (livi*a  h  miiniimry  of  ttwU  mrricMl  out  with 
ovrmtrntiird    Nti<4<lii. 

PiL'RLiNU.  KrrKCT  or  Kinliritllinii  KfTrrt  of  PIrkhna  I'tiun  C'nrlMtn  H1<m<I,  C  J 
Morrimiii  Iron  Acr.  vol.  UïH.  no  t\,  Auk.  1 1.  MI2I.  pp.  'AiU-'A'M.  'A  Ugm.  Sluily 
or  Krniii  niiirii  bIhiwii  tli»(  pirkliiiK  InrrpitMii  wlilth  of  juiirliuit  liniii  lH*tHi-4*n 
vniinii. 

Pltui'KtiTiRH  ANi>  MiriiOHTmin'riiK,  rnipiTtirH  ttnti  Mirrujitrut'turi'  of  llml  Trcfiti'*! 
Nonnuutiif'tir.  Fliittic,  AritU  imil  Ituxt  ItfnifttinK  Sti'i-I.  ('lutrlri*  M  .JutiriKoii. 
TrnhN.  Am  Soc  Sirol  Tri'iilioK,  vol  I,  no.  10.  July  IU2I.  po  .VM-.'>7(t.  17  imn. 
niwrrilirn  rrrtttin  unuNunl  proportuw  uf  iitoi<l  producer)  un  n-nult  of  iiultior'Niitudy 
of  fltorU.     PhotoiniiTOftritplifl. 

Pnni^KHTiKM  AT  Hidii  'r»:\ii'i:nATriirjt  Iiivi'Htiuntion  of  tin'  Mrrluiniral  Propcrlti-ii 
M  Sti't'ln  lit  IUkI)  Ti'tiipcrutun'M  f  Kn'hiTi'Ktw  <>xpi^riini*Mtnli'H  nur  Im  propri^t/'M 
ni^rniihiui'ti  <\vn  iiciitm  nux  tcniporuluri'N  <^Iev<^i*ii).  Kuii<^iii<  I>upuy.  lt»*vuo  ilf 
JVK^tiilluriiin.  vol.  IK,  no  0,  June  l\*2\.  pp.  .3:tl-;itlA,  'M  fiip.  Ontailt^l 
study  nf  friu'turo  nnd  i>lcinK»tuin,  Riving  uxpi>rtniontnl  rcHulta. 

SpiciriCATiONB.  PropoMrd  Hovifti-d  Spi't-ittrntionn  for  StofI  i*r<Mlurtji.  Hliut  Kurnnr*' 
A  Stdf  1  Plnnt,  vol,  H,  no.  S.  Au«vi»t  UI2I.  pp.  4tm-5a'>.  Alwtrftct  of  recent  report 
of  roinniittiT  of  Anu'rinui  Society  for  Touting  Mnteriuln  roverinR  steel  riiild, 
Hteel  pipe,  boiler  nnd  «uperlieiiter  tuhca. 

Tool,.  The  Dxidiition  of  Ciirhon  Tool  Steel  on  IlentinK  in  Air.  Howurd  Srott.  Chcni. 
A  MetnlhirKirid  Knu..  vol  2.'»,  no.  2.  July  l.'i.  Ul2!,  pp.  72-74.  \i  Tibh.  UesultM 
of  experiments  show  thiit  below  850  deg.  cent,  iind  for  period  up  to  five  hours 
there  in  no  nppreeiiiblu  derurbuniiation — that  is.  scalinn  at  least  keeps  space 
with  decarbonization. 

See  also    AfolyhtUnum   Slfda:  Xiekel  Strrln;   Sterl,   Ifif/hSpeai;  Sinu'iiral 
Stftt. 

STEEL  CASTINGS 

Ckvtriki'oallv  Cast.  Test  of  Centrifugally  Cast  Steel,  Gcortri'  K.  HurKoss.  Teehn. 
Papers  Hur.  Stand.,  no.  192,  22  pp..  i>  figa  Six  eastings  were  examinetl  as  to 
their  physical  and  ehemical  properties,  showing  the  pas.sibilily  of  substituting 
heat  treatment  for  forging  in  this  type  of  casting. 

Grekn-Sand.  Steel  Castings  Made  in  Green  Sand,  W.  H.  Roesner.  Foundry,  vol. 
49,  no.  14,  July  15,  1021,  pp.  552-554,  5  figs.  When  proper  precautions  are  ob- 
served steel  castings  poured  in  this  medium  are  said  to  present  «a  pleasing  an 
appearance  as  any  gray  iron  or  imxUeablc  castings. 

STEEL.  HEAT  TREATMENT  OF 

Factors  Governing.  Factors  Governing  the  Production  of  Heated  Products. 
•T.  A.  Brown.  Trans.  Am.  Roc.  Steel  Tro*iting,  vol.  1,  no.  10,  July  1921,  pp. 
575-587.     Summary  of  factors  to  be  considered. 

STEEL.   HIGH-SPEED 

Manufacture.  The  Manufacture  of  High  Speed  Steel,  Felix  Krenip.  Official  Proe. 
Central  Ry.  Club.  vol.  29.  no.  3.  May  1921,  pp.  1042-1046  and  (discussion) 
pp.    1046-1  51.     Details  of   manufacture. 


TA  It  on  J* 

Low-TKMt'KHATi-NK.  I'm^  for  I>ftw-Trmprrmlurf  Tar  OiU,  K  P  fViffin  lima  Agf^ 
Krc  .  vol  4H.  no  .1.  Au|U«t  0,  IV3I.  pp.  OT-IOT).  A  fijp  CoMUÏmt»  rrwMoie  and 
h|ht  motor  fupl  uiU. 


TEMPKHATirilE  MEAHIJKKMKST 

I.NHTfiUHrMTH  roil-     The    Meiuurenirnt    of    Tr-rnp^rmtor* — XII, 
Meeh    World,  vol.  70.  no,  1W>I.  July  H.  1921.  pp    :•      :       ' 
ent«<r-StnMH(teld  defleelion   iKit«>ritiomf-ler:  »nd   ' 
by  Foftter  IrtHlniment  (Ut       OcwcrilteN  several  iniiu 
couple  pyroinetem  and  methods  of  mouotinf.     tConiirMiiiu 


P     Fi-M 


lino- 


TESTING  MACHINF-S 


Hah. 


Tenting  Machine  Helps,  R.  W.  Allard.  Iron  Are.  vol  im.  no.  2,  July  14.  1921, 
p  ft7,  1  fig  Compiling  table  to  translate  pounds  on  teat  bar  into  prjunds  per 
square  inch. 


RniNKi.i,  Hahdnkhm  The  lirinell  Tejit  Machy  (I^»nd  ).  vol  18.  no.  459.  Julv  M, 
1921.  pp.  I.W-Jfll.  3  figB.  I)e^eril>efi  two  new  machines,  a  powcr-f^peratcd  nard- 
ncHH  and  »  small  bull  hardneiw  testing  machine. 

TEXTILE  MILI-S 

Steam  Pi-ant.  The  Hamilton  Plant  of  the  Canadian  Cottons  Ltd..  T.  H.  Fenner. 
Power  House,  vol.  14.  no  14.  July  20.  1921.  pp.  21-25.  7  fim.  Hteam  plant 
installed  to  supply  steam  for  process  work  and  heating. 

Ventilation.  The  Ventilation  and  Humidification  of  Textile  Factories.  H.  N.  I.,ea«k. 
Engineering,  vol.  112,  no.  2900.  July  29.  1921.  pp  202-204.  2  figs  D^«rribea 
apparatus  designed  by  A.  B.  Cleworth  to  meet  all  refjuirementii  of  wjmrtaney 
of  hunwdity  and  ventilation,  etc.  Presents  chart  showing  average  monthly 
temperature  in  weaving  shed.  Paper  read  before  Rochdale  Cotton  Spinners' 
Mutual  Irnprovment  Soc. 

THERMIT  WELDING 

Pipe  Joints.  Thermit  Welded  Pipe  Joints,  R.  L.  Browne.  A-S.R.E. .  .  Jl..  vol.  7,  no. 
6,  May  1921.  pp.  452-457,  and  (Discussion),  pp.  457-459.  4  figs.  Gives  results 
of  tensile  and  bursting  tests,  and  vibration  testa. 

TIMBER 

Waste  Elimination.  Industrial  Timber  Research  Abroad  and  In  South  .Afri- 
ca Nils  B.  Eckbo.  .So.  African  Jl..  Ind..  vol.  4.  no.  6.  July  1921.  pp.  534-5.39, 
6  figs.  Concentrates  on  elimination  of  wastes  and  improved  utilization  of  forest 
products. 

TIME  STUDY 

W'atch  for.  Time  Studv  Watch  That  Records  Number  of  Operations  Performed 
in  One  Hour.  Coal  Age.  vol.  20.  no.  2.  July  14.  1921.  p  52.  1  fig.  Describe» 
new  duration  time-study  watch  for  timing,  analysis  and  observation  of  from 
one  to  ten  operations  up  to  including  five  minutes  of  duration. 


STREET  RAILWAYS 

Construction  Machinery.  Modern  Construction  Methods  and  Machinen,'. 
Elec.  Traction,  vol.  17.  no.  7,  July  1921.  pp.  445-448,  17  fips.  Notes  on  mach- 
inery used  on  Chicago  surface  lines.  Three  types  of  mechanical  tampers  are 
utilized. 

STRUCTURAL.  STEEL 

Plant.  Design  of  Structural  Steel  Plant  of  5000-Ton  Capacity.  W.  D.  Coulter. 
Can.  Engr.,  vol.  41.  nos.  2  and  3.  July  14  and  21.  Ifi21.  pp.  7  and  11  and  9-10. 
5  figs.     Layout  of  plant  and  buildings:  types  of  buildings  and  equipment. 

SUBSTATIONS 

Automatic.  Automatic  Sub-station  for  Toronto  Transportation  Commission, 
H.  C.  Sutherland.  Contract  Rec.  vol.  35.  no.  28.  July  13.  1921.  pp.  663-665. 
4  figs.  Design  and  operating  characteristics  of  1000-Kw.  substation  which 
is  first  of  its  type  in  Canada. 

SUPERHEATERS 


TIRES.  RUBBER 

DoR-VBiLiTT.  Determining  Factors  for  the  Life  of  a  Pneumatic  Tire.  William  G.  Nel- 
son. Chem.  &  Metallurgical  Eng.,  vol.  25.  no.  4,  July  27,  1921.  pp.  153-154. 
Discu.sses  five  factors,  namely,  rubber  and  compounding  materials,  fabric, 
construction,  vulcanization  and  usage.     Causes  for  premature  failures  of  tires. 

Fabric  for.  A  Brief  Analysis  of  Tire  Fabric  Manufacture.  H-  R.  WTiitehead. 
India  Rubber  World,  vol.  64.  no.  5,  August  1.  1921,  pp.  814-816.  10  figs.  Dis- 
cusses picking,  carding,  combing,  drawing,  slubbing.  warping  and  twisting, 
weaving. 

PxErMATic-  Dynamic  Balance  and  Construction  of  the  Pneumatic  Tire.  William 
Roberts.  India  Rubber  World,  vol.  64.  no.  5.  August  1.  1921.  pp.  811-813. 
9  tigs.  Considers  variables  in  tire  construction,  proper  bead  location,  assembling 
threads  and  gives  a  formula  for  figuring  weight  of  cured  and  uncured  thread. 

TOOLROOMS 

Pudget  Sound  Navt  Yard.  Caring  for  Tools  at  Puget  Sound  Navy  Yard.  Am. 
Mach..  vol.  55,  no.  3.  July  21.  1921.  pp.  94-96.  7  figs.  Central  tool-grinding 
room.  Novel  system  of  sliding  racks  for  storing  milling  cutters.  Cleansing 
and  lubricating  pneumatic  tools. 


Marine  and  Locomotive.  Superheaters  and  Fuel  Economy — XII,  Machy.  Market, 
no.  1078,  July  1,  1921,  pp.  21-22,  3  figs.     Marine  and  locomotive  superheaters. 

Performance.  Superheaters  and  Superheat,  A.  D.  Pratt.  Mech.  Wld.,  vol.  70. 
no.  1803,  July  22,  1921,  pp.  61-63.  Discusses  safety-valve  equipment,  super- 
heater performance  and  variable  combustion  conditions. 

SWAGING  MACHINES 

Band-Saw.  Swaging  and  Side-Dressing  Machine  for  Band  Saws  Engineering,  vol. 
112,  no.  2900,  July  29.  1921.  pp.  1S6  and  188.  9  figs-  Machine  constructed  by 
A.  Ransome  &  Co..  Ld.,  Newark-on-Trent,  England,  can  deal  with  saws  from 
Sl'i  in.  to  8  in.  wide  and  with  teeth  from  1  U  in.  to  2}''i  in.  pitch.  It  is  entirely 
automatic  in  operation  and  works  at  rate  of  20  teeth  a  minute. 


TRACTORS 

Caterpillar.  Tractors  in  the  Oil  Fields.  Earle  W.  Gage.  Oil  Field  Eng..  vol.  23. 
no.  7.  July  1921  pp.  66.  1  fig.  Gives  particulars  of  successful  application 
of  caterpillar  type  of  tractor. 

Lubrication.  Tractor  Lubrication.  J.  W.  Stack.  Part — II.  Sci.  Lubrification,  vol.  1, 
no.  6.  June  1921.  pp.  9-14,  12  figs.  Discusses  lubrification  as  applied  to  inter- 
nal-combustion-motor  propelled  units,  (Concluded.) 

TRAILERS 

Cl.ay-Products  Industry.  Use  of  Trailers  Saves  Motive  Power,  Gilbert  I  Stodola 
Brick  &  Clay  Rec,  vol.  59,  no.  1.  July  12.  1921.  pp.  35-38.  6  figs.  Application 
of  trailer  and  semi-trailer  in  clay-products  industrj-  for  distribution  of  clay  ware. 
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TRANSFORMERS 

VoLTAOE.  Voltage  Transformers,  E.  G.  Reed.  Elec.  JI.,  vol.  18,  no,  7,  July  1921, 
pp.  321-329,  14  figs.  Deals  with  question  of  voltage  ratio,  and  to  time  phase 
relation  of  primary  impressed  and  secondary  delivered  voltages,  under  various 
conditions   of   load- 

T  RUSSES 

Stress  Determination.  Theory  of  .Structures,  Ernest  W.  Dibley.  Common- 
wealth Engr..  vol.  8,  no.  11,  June  1,  1921,  pp.  328-329,  9  figs.  De.scribes  a 
method  for  determinig  by  inspection  the  nature  of  stresses  in  the  members  of 
trusses  for  dead  and  uniformly  distributed  live  loads. 

TUBES 

Seamless.  On  the  manufacture  of  Seamless  Tubes — IV.  Karl  Gruber.  Blast  Furn- 
ace and  Steel  Plant,  vol.  0,  no.  7.  July  1921.  pp.  442-444,  6  figs.  Seamless  tube 
rolling  in  Germany  with  special  consideration  of  Mannesman  pilgrim-step 
rolling  mill. 


u 


U.S.  BUREAU  OF  STANDARDS 

War  Work.  War  Work  of  the  Bureau  of  Standards,  U.S.  Dept.  of  Commerce  Bur. 
of  Standards,  no.  46,  April  1,  1921.  299  pp.  35  figs.  Short  descriptions  of  more 
important  work  carried  on  during  the  war  which  was  of  direct  service  to  mil- 
itary forces.  Deals,  with  aeronautic  instruments  and  power  plants;  aircraft 
construction,  materials,  etc.;  chemical  investigations;  coke-oven  investigations; 
concrete  ships;  electric  batteries;  electric  tractors  and  trucks;  precision  gages; 
illuminating  engineering;  invisible  signaling;  magnetic  investigations;  metal- 
lurgical investigations;  natural-gas  investigations;  optical  glass  and  instrument; 
protective  coatings;  radio  communication;  radium;  rubber;  searchlights;  sound- 
ranging   apparatus:   wheels;    X-rays,   etc. 


V 


VIBRATION 

Measurement.  Measurement  of  Vibration  of  the  GfiO-ft.  Wireless  Telegraph  Station 
Tower  at  Haranomachi,  F.  Omori.  Engineering  vol.  112.  no.  2900,  July  29, 
1921.  pp.  196-199,  13  figs.  Results  of  measurement  of  movement  of  tower 
caused  bv  winds,  carried  on  during  course  and  after  completion  of  construction 
on  five  different  occasions. 

VISCOSITY 

Effect  on  Orifice  Flows.  The  Effect  of  Viscosity  on'Orifice  Flows.  W.  N.  Bond. 
Physical  Soc.  Lond.  Proc,  vol.  33,  part  4,  June  15.  1921,  pp.  225-230.  2  figs. 
Results  of  determinations  are  plotted  in  manner  which  combines  both  purely 
viscous  and  purely  turbulent  flows  in  one  graph.  It  is  shown  that  effect  of 
slight  viscosity  is  to  increase  coefficient  of  discharge. 


w 

WAGES 

Incentive  vs  Production  Basis.  Incentive  of  Production  Basis  of  Wage  Payment 
— I  and  II,  Henry  Farquhar.  Am.  Mach.,  vol.  55,  nos  5  and  7.  August  4  and 
18,  1921,  pp.  169-172  and  275-277,  1  fig.  Aug.  4:  Constructive  preparation 
necessarj'i  effect  of  working  conditions  on  mental  attitude;  elements  of  scientific 
management;  determining  standard  production  time.  Aug.  IS:  Reward  for 
standard  accomplishment;  variations  in  types  of  incentive;  aristocracy  of  skil- 
led labor;  individual  and  group  reward. 

Wage-Level  Formula.  Past  and  Future  Wage  Levels,  Halbert  P.  Gillette.  Eng. 
&  Contracting,  vol.  56,  no.  5.  August  3.  1921,  pp.  97-101,  2  figs.  Develops  a 
wage  level  formula  for  which  he  concludes  that  during  the  past  years  the 
per  capita  bank  deposits  have  increased  twice  as  rapidly  as  per  capita  money. 


WASTE  HEAT 

Utilization.  The  Utilization  of  Waste  Heat  in  Gasworks,  George  E.  Stewart.  Eng- 
ineering, vol.  112,  no.  2897.  July  8,  1921.  pp.  77-78.  Notes  on  carbonization 
water  gas  manufacture,  and  waste  heat  boilers.  Paper  read  before  Inetn.  Civ, 
Engrs, 

WATER 

Viscosity.  Viscosity  of  Water  at  Low  Rates  of  Shear,  .\lbert  Griffiths  Physical  Soc. 
Lond.  Proc,  vol.  33.  part  4,  June  15,  1921,  pp.  231-242,  4  figs.  Determination 
by  method  in  which  water  is  forced  along  glass  capillary  tubes  of  about  1  5  to 
2  mm.  bore  at  rates  of  flow  varying  from  1  liter  in  two  years  to  1  liter  in  24 
years. 

WATER  METERS 

Standard  Specifications.  Report  of  the  .loint  Committee  on  Stan  ard  Specifi- 
cations for  Water  Meters.  Jl.  N.  E.  Water  Works  Assn.,  vol.  35.  no.  2.  June 
1921,  pp.  187-196.  Standard  Specifications  for  cold-water  meters,  disc  type; 
equipment  necessary  to  test  meters;     teste  of  meters  recommended;  etc. 

WATER  POWER 

Canada.  Available  Water  Power  in  Canada.  Can.  Engr.,  vol.  41,  no.  1,  July  7, 
1921,  p.  1,  Figures  recently  compiled  by  Dominion  water  power  branch. 

Development.  Water  Power  Development.  W.  E.  Williams.  Beama.  vol.  9.  no.  1. 
July  1921.  pp.  19-24,  7  figs.  Notes  on  survey  of  a  catchment  area;  artificial 
reservoirs;  and  linking  up  of  hydroelectric  stations. 

WATER  SOFTENING 

Cold  Lime-Soda  Process.  Water  Softening  by  the  Cold  Lime-Soda  Process,  Geor- 
j?e  C.  Cook.  Power,  vol.  54.  no.  3,  July  19,  1921,  pp.  92-94.  How  boiler  prim- 
ing and  scale  formation  may  be  prevented  by  simple  chemical  treatment. 
How  to  conduct  tests  for  causticity  and  alkalinity  in  feedwater. 

WATER  SUPPLY 

Installations.  The  Economic  Choice  Between  Permanent  and  Temporary  Ins- 
stallations  Where  Requirements  Are  Permanent,  Temporary,  Changing  or  Un- 
certain, John  Cecil  Black.  Eng.  &  Contracting,  vol.  56,  no,  2,  July  13,  1921. 
pp.  30-32.     Method  for  definite  determination  of  proper  installation. 

WATER  TANKS 

Elevated.  Auxiliary  Equipment  for  Elevated  Water  Tanks,  Charles  L.  Hubbard. 
Power  Plant  Engr-,  vol.  25,  no.  14,  July  15,  1921,  pp.  703-706.  8  figs.  Methods 
employed  to  prevent  the  freezing  of  water  tanks  and  riser. 

WATER  TREATMENT 

Small  Municipalities,  for.  Water  Treatment  for  Small  Municipalities,  E.  M. 
Partridge.  Mun.  &  County  Eng..  vol.  61,  no.  1,  July  1921.  pp.  23-26.  Notes 
on   various   water-treatment   processes. 

WELDING 

See  Autogenous   Welding;  Electric  Welding:  Electric   Welding  Arc;  Fusion 
Welding;  Oxy-acetylene   Wdding;  Thermit    Welding. 

WELFARE  WORK 

Employees'  Mutual  Benefit  Associations.  Mutual  Benefit  Associations  in  In- 
dustry. Frederick  A.  Anderson.  Power  Plant  Eng.,  vol.  2.5,  no.  16.  August  15, 
1921.  pp.  798-S02.  3  figs.  Outlines  the  principles  on  which  such  an  organization 
should  be  organized. 

WINDING  ENGINES 

Graphical  Dynamics.  The  Graphical  Dynamics  of  a  Winding  Engine — I,  Charles 
D.  Mottram.  Coliierv  Guardian,  vol.  121.  no.  3155.  June  17.  1921,  pp.  1733- 
1734.  8  fig.,  and  vol.  122,  no.  3157,  July  1,  1921,  p.  30.  3  figs.  Apportionment 
of  external  losses  in  a  large  steam  winding  engine  at  Yorkshire  Main  Colliery, 
Doncaster.  Determination  of  hp.  developed  in  raising  load  only;  hp.  expended 
in  wind  resistance. 

Modern.  Modern  Winding  Engines — IX.  M.  Corliss.  Mech.  World.,  vol.  70.  no. 
1801,  July  8.  1921,  pp.  29-30.     Brake  gears.     (Continuation  of  serial.) 
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Tills  Inilex  In  prcpurod  by  the  American  Society  of  Mecliunlcat  EnHlnecrs. 

In  this  department  will  he  published  from  month  to  month  the  titles  of  current  engineering  papers  with  the  author» 

and  source  and  a  brief  extract  of  the  more  important.       It  is  designed  to  give  the  members 

of  The  Institute  a  survey  of  all  important  articles  relating  to  every  branch  of 

engineering  profession. 


PHOTOSTATIC  PRINTS 

PhotMlaltc  coplM  of  the  articles  lUtad  In  thli  ••cllon,  or  othm  on 
enalnfcrlnft  «ubjacti,  may  be  obtained  from  the  EnftlneerlnS  Socletlee 
Library. 

Price  of  each  print  (up  to  1 1  by  14  In.  «iie^  15  cents,  plu»  poitaite.    Where 

KMihIo.  two  ptiAo!!.  lip  to  7  by  *>  In.  slïo.  will  be  pholonrjphed  on  one  print, 
ntrr  muitiizln»  require  a  print  per  paSe.     IIIIU  will  be  mulled  with  the 
prints. 

The  Library  Is  also  prepared  to  translate  articles,  to  compile  Hats  of 
references  on  eniJlneorlniS  subjects  and  render  assistance  In  similar  ways. 
Chantée  are  miulc.  sufflilent  to  cover  the  cost  of  this  work.  Correspondence 
Is  Inrlte»!.  Information  concernlnii  the  charfte  for  any  specific  service  will 
be  ftlren  those  Interested.  In  asklnâ  for  Information  please  be  definite,  so 
that  the  Inrestlitator  may  understand  clearly  what  Is  desired. 

The  RnClneerlnit  .Societies  Library  Is  under  the  manaftement  of  the 
United  F.niSlnecrlniS  -Society,  which  oilmlnlsters  It  as  a  public  reference 
library  of  entflncerlna.  It  Is  maintained  jointly  by  the  American  Society 
of  CItII  Enillneers;  the  American  Institute  of  MInlni!  and  Metalluralcal 
Enftlneers;  the  American  .Society  of  Mechanical  EnHlneers  and  the  American 
Institute  of  Electrical  Enftlneers.  It  contains  I.SO.OOO  volumes  on  eniiln- 
eerlnit  and  allied  subjects,  and  receives  currently  most  of  the  Important 
periodicals  In  Its  field. 

Orders  and  correspondence  should  be  addressed  to 

Harrison  W.  Graver,  nirector 

Enflneering  Societies  Library. 
»  West  Thirty-ninth  Street.  New  York,  N.T. 


ACCIDENTS 

iNDt76TRiAi..  Accidents  in  Factories  and  Workshops.  Chem.  Age.,  vol-  5.  no.  112 
August  6,  1921,  pp.  156-158.  Notes  on  dangers  in  machinory  and  processes 
from   annual   report  of   British   chief  factory   inspector. 

AEROPLANES 

BRACING  INTER.VAL.  The  Internal  Bracing  of  Aeroplane  Wings,  A.  H.  Staurt. 
Engineering,  vol.  112.  no  29M.  Aug.  26.  1921,  pp  301-302.  S  figs.  Results 
of  experiment.s  for  obtaining  suitable  data  regarding  initial  tension  to  be  put 
upon  internal  bracing  wires  of  wings. 

RiEBELER.  The  New  Rieseler  Sport  Monoplane  (Das  neue  kleine  Rie«eIer-Sport- 
fluKïcug),  E.  Meyer.  Motorwagen,  vol.  24,  no.  20.  July  20.  1921,  pp  411- 
414.  4  figs.  Characteristics:  Span,  7  m.;  totallength,  5.8  m.;  weight  empty. 
150  kg.:  engine.  30-hp  Haacke;  speed,  110  km.  per  hr.  Discusses  require- 
ments of  a  sport  aeroplane. 

10-Sbater  Tractor  Biplane.  Single-Engined  Ten-Seater  Tractor  BipKine  Engineer, 
vol.  132,  no.  3420.  July  15,  1921,  p.  73,  I  fig.  Built  by  Bristol  Aeroplane  Co., 
Ltd.,  Bristol,  England.  Span,  54  ft.  ;  length  overall,  42  ft.  ;  height,  11  ft.;  speed 
at  ground  level,  122  mi.  per  hr.  ;  ceiling,  13,500  ft. 

AIR  COMPRESSORS 

EXPLOSIONS  .What  Causes  Explosions  in  Air  Compressera?,  A.  D.  Risteen.  Can. 
Marhy.,  vol.  2fi,  no.  6.  August  11.  1921,  pp.  35-36.  Discusses  carboniza- 
tion of  oil,  ignition  of  carbon  and  removal  of  carbon  and  oil  deposits. 

GERMAN  TTPES.  Compressors  (Kompressorenl.  SchifFbau.  vol.  22.  no.  42,  July  20, 
1921,  pp.  l(M0-IO43.  5  figs.  Notes  on  Roster's  valve  gear,  single-stage 
compressors;  single-cylinder  stage  compressor  for  suction  pipes  up  to  2000 
cu.  m.  output  per  hr.;  tandem  compound  compressera  for  suction  pipes  from 
2500  to  5000  output  per  hr.;  and  high-speed  compressors,  built  by  Frankfort 
Machine  Constr.    Corp.,   Germany. 

high-pressure,  a  New  Design  of  High-Pressure  Compressera.  Practical  Engr., 
vol  64.  no.  1795,  July  21.  1921,  pp.  40-41,  5  figs.  Describes  Reavell  "Aiial" 
single-stage    air    compressor. 

LXIBRICATION.  Avoiding  Compressor  Troubles.  A.  D.  Risteen.  Iron  Trade  Rev., 
vol.  69,  no.  8,  Aug  25,  1921,  pp.  4R9-492  and  495.  Lubrication  is  said  to  be 
factor,  and  oil  must  have  suitable  properties.  Explosions^  of  external  and 
internal  origin  can  be  prevented  by  cleaniug  accumulations  periodically. 
Compressore  usually  over-lubricated. 


RSAVELL  QrAi>Ri;rLEX.  The  Rcnvcll  t^uiulruplci  Air  C<jmpreaaor  and  Boms  Tests 
Thereon  Kngineer,  vol  132.  no  3421,  July  22,  1921.  pp  98-100.  9  fies. 
Report  of  testa  made  by  II.  Rial!  Sankey  on  1920  design. 

ALLOY  8TEEL8 

Electric.  Three  Types  of  Alloy  Sheet  Steel— I  Horace  C,  Kneer.  Iron  A«e.  vol. 
108,  no  10  .Sept  8,  1021.  pp  5(M-.^gfl,  2  Gks.  Deals  with  investi«ation  of  thtes 
commercial  types  of  higli-strcriRth  alloy  steel  in  sheet  form,  csjried  out  at 
Navnl  Aircraft  Factory.  I'hila'lf- Iphia,  to  di-termine  which  was  most  suitable 
for    manufacture   of    Dttiiigs    for    large    aircraft. 

ALUMINUM 

Weldi.vo.  Oiy-Acelylcne  Welding  Cast  and  Sheet  Aluminum  Can.  Macby., 
vol.  26,  no.  4,  July  28,  1921,  pp.  31-32  and  35.  Describes  various  opentioDS 
involved. 


ALUMINUM  ALLOYS 


Set  Duralumin. 


AUTOMOBILE  ENGINES 

Imtaxg  MANiroLDiNa.  Intake  Manifolding.  Motor  .Age.  vol.  40,  no.  7, 
August  18.  1921,  pp.  14-15,  13  figs.  Multi-cylinder  manifolding  as  applied 
to   six-cylinder   engines. 

Lappxno  Machines  for  Beari.vgs.  Lapping  and  RuQDing-in  Machine,  A.  B. 
Bassoff.  Machy  (N  Y  )  vol  28,  no.  1,  Sept.  1921.  pp.  5-7,  4  fig».  Function 
of  lapping  machine.  Design  of  oscillating  and  of  reciprocating  mechanism. 
Types  of   work   lapped. 

Grand  Pru.  1921.  Priie  Competition  of  the  Automobile  Club  of  France  (Le 
Grand-Prix  de  I'.Automobile-Club  de  France  en  1921).  Le  Génie  Civil,  voL 
79,  no.  6,  August  6.  1921,  pp.  121-124,  7  figs  Data  on  the  course,  and 
motora    and    motorcycles    competing. 

Headughtb.  Motor  Car  Headlights;  Ideal  Requirements  and  Practical  Solu- 
tions, A.  Garrard  Illuminating  Engr.,  vol.  14,  no.  4,  .^pril  1921.  pp  92-102 
and  Discussion  pp.  102-107.  3  figs.  Discusses  effect  of  daszling  light  on  eyes 
and  defines  in  general  terms  desirable  characteristics  of  a  non-dazzle  head- 
light. 

AVIATION 

CSviL.  Aviation  and  Transport,  F.  H.  Sykes.  Jl.  Inst  of  Transport,  vol.  2.  no.  5, 
March  1921,  pp.  208-216  and  Discussion  pp.  216-218.  Discusses  military 
and   commercial  importance   of  developing  civil  aviation. 


B 


BALANCING 

Principles.  Four  Yeare  of  Balancing  Practice,  N.  W.  Akimoff. 
Management,  vol.  6,  no.  5,  August  4,  1921,  pp.  116-118.  4 
principles   of  static  and  dj-namic  balance. 


Eng.     &    Ind. 
figs.     Describes 


BEAMS 

Retntorced-Concrete.  Reinforced-concrete  Beams — III,  T.  C.  Broom.  Mech. 
Wld..  vol.  52.  no.  1805,  August  5.  1921,  pp.  108.  1  fig.  Disc'isses  chart  for 
concrete    T-beam    with    single    reinforcement.     (Concluded). 

Cnsymmetrical  Sections.  Calculating  the  Strength  of  Unsymmetrical  Sections. 
Machinerj-  (Lond  ),  vol.  IS.  no.  463.  .\ugust  11,  1921,  pp.  575-577,  2  figs. 
Two  methods  of  determining  moment  of  inertia,  together  with  formulas  for 
obtaining    section    modulus    and    radius    of    gyration. 

BEARINGS 

Spheric  II-  Boring  Sperical  Bearing  Housing,  J.  Blakey  and  J.  Shamkey.  Mech. 
Wld..  vol.  52,  no  1805.  August  5,  1921.  pp.  98,  2  figs.  Descnbra  economical 
method  of  boring  spherical  bearing  housing  for  shaft  connection  between  gear 
box  and  differentisd  gear  of  hea\-y  motor  transport. 
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FnlCTION.  Tlie  Ball  Bearing:  In  the  Mnking,  Under  Test,  and  On  Service,  Henry 
L.  Henthcotp.  Meoh.  Wld.,  vol.  70,  nos.  1804  and  1807,  July  li9  and  Aug. 
19,  1921,  pp.  70-81,  4  fiES.,  and  140-141,  2  figs.  Ui.scusscs  questions  of  friction 
due  to  slip,  position  of  non-slip  bands,  internal  stresses  due  to  alternating 
load.  Friction  and  heat  at  contact  surfaces  of  ball  and  race  ways  of  a 
thrust  washer.     Paper  before  Instn.  Automobile  Engrs.    (To   be   continued.) 

BOILER  EXPLOSIONS 

Hydraulic  tests  as  Safegdard.  The  Value  of  Hjdraulic  Tejsts  as  a  Safeguawl 
Against  Explosions.  C.  E.  Stromeyer.  Eng.  &  Indus.  Management,  vol.  b, 
no.  7,  Aug.  18,  1921,  pp.  170-173.  (Abstract.)  Annual  memorandum  of 
Manchester  Steam  Users'  Assn.  Analysis  of  all  reported  boiler  explosions 
and   conclusions   therefrom. 

BOILER  FEEDWATER 

Distilled.  Economical  Production  of  Distilled  Feedwater  for  Power  Station 
Boilers  (Production  économique  de  l'eau  distillée  pour  l'alimentation  des 
chaudières  dans  les  centrales  thermiques),  M.  Lebard.  Chaleur  et  Industrie, 
vol  2,  no.  15,  .luly  1921,  pp.  402-404  and  Discussion  pp.  40,5.  Describes  system 
specially    studied.     Discusses    first    cost    and    saving    effected. 

Regulators.  Scientific  Boiler  Feed  Water  Regulation.  Can  it  be  attained  in 
Pratice?,  Roland  Moeller.  Am.  Mar.  Engr.,  vol.  16,  no.  11,  June  1921, 
pp.  30-33,  6  figs.  Discusses  operations  of  boiler-feed  regulators  and  their 
adaptation  to  demand  for  steam. 

BOILER    FIRING 

Dn\FT  ,SvsTEMg.  Natural  v.  Mechanical  Draught  for  Boiler  Plants — I,  J.  W. 
Rogers.  Mech.  Wld.,  vol.  70,  no.  1S04,  July  29,  1920,  pp.  ,Sl-82.  Discusses 
natural-draft,    induced-draft    and    forced-draft   systems    (To    be    continued.) 

OiL-FiRED  Boilers.  Oil  Fuel  for  Boilers  Viewed  as  a  Permanent  Institution. 
Mech.  Wld.,  vol.  52,  no.  1800  August  12,  1921,  pp.  125-126,  3  figs.  Discusses 
salient   features    necessary    for   success    of    oil-fuel    application. 

BOILER  OPERATION 

CoNTROI..  Boiler  Control  and  apparatus  Therefor  (Le  Contrôle  de  la  ChauiTe  des 
Appareils  de  Mesure  Servant  à  ce  Contrôle).  Paul  Frion.  Bulletin  de  la  Société 
d'Encouragement  pour  l'Industrie  Nationale,  vol.  133,  no.  1>,  June  1921,  pp. 
553-575.  Discusses  heat  balances  and  v.arious  measuring  devices  to  make  best 
possible  use  of  fuel. 

Steam-Jet  Draft.  Calculating  a  Steam  Jet  for  the  Draft  of  a  Boiler  (Calcul  d'Une 
■Trompe  à  Vapeur  Pour  Tirage  de  Foyer  de  Générateur,  G.  Rollet.  Arts  et 
Métiers,  vol.  74,  no.  7,  April  1921,  pp.  107-113,  6  figs.  Explains  principle 
and   shows    how    to    calculate   maximum    efficiency. 

Steam  Raising.  Steam  Raising,  David  Wilson.  Elec.  Rev.,  (Loud.)  vol.  89,  no. 
2280,  August  5,  1921,  pp.  195-196.  Discusses  efficiency,  liquid  fuel,  air  heaters 
etc.     (Abstract.)     Paper  read  before  Incorporated   Mun.  Elec.  Assn. 

BOILERS 

Electrically  Heated.  Electric  Steam  Generators  Automatically  Controlled 
(Générateurs  Électriques  de  Vapeur  à  Régulateur  Automatique  de  Production), 
J.  Besson-Grange.  Arts  et  Métiers,  vol.  74,  no.  7,  April  1921,  pp.  114-116, 
3    figs.     Description    of    an    electric    boiler. 

BRIDGE     DESIGN 

Modern.  Recent  Bridge  Constructions.  (Der  Briickenbau  der  neusten  Zeit),  A. 
MuUenhoff.  Zeit.  des  ^'ereines  deutscher  Ingenieure,  vol.  65,  nos.  31  and  32, 
July  30  and  Aug.  6,  1921.  on.  SI5-S20  and  844-S47,  20  figs.  Extracts  from 
most  important  publications  in  1919  and  part  of  1918  on  bridge  construction, 
including  recent  constructions  in  Germany,  Switzerland,  France,  United  ,States. 
Difïerent  opinions  with  regard  to  stresses  in  compression  members  and_  use 
of  bolts  instead  of  rivets.  Notes  on  new  French  and  Swedish  bridge  regulations. 
French,    English    and   American   military    bridge   systems. 


CASE-HARDENING 

Compounds.  Carbonizing  and  Carbonizing  Materials,  H.  B.  Knowlton.  Trans. 
Am.  Soc.  For  Steel  Treating,  vol.  ],  no.  11,  August  1921,  pp.  089-698.  Discusses 
case-hardening  and  case-hardening  compounds. 

CEMENT 

Bulk.  An  Investigation  into  the  Use  of  Bulk  Cement.  Eng.  News-Rec.,  vol.  87. 
no.  8,  Aug.  25,  1921,  pp.  324-326.  Discussion  of  its  use  on  large  concrete  build- 
ing jobs,  prepared  by  staiï  of  Turner  Constr.  Co.,  New  York  City. 

CEMENT  MANUFACTURE 

Roiary-Ghate  Shaft  Kilns.  The  Automatic  Rotar>--Grate  ,Shaft  Kiln,  C.  F. 
Hansen.  Rock  Products,  vol.  24,  no.  18,  Aug.  27,  1921,  pp.  3.3-40,  14  figs. 
How  European  portland-cement  manfacturers  are  meeting  rapidly  increasing 
fuel  and  labor  costs.  Summarizes  savings  in  cement  plant  with  yearly  output 
of  300.000  bbl.  in  using  rotarj'-grate  shaft  kilns  instead  of  rotary  kiln. 

CHUCKS 

Magnetic  Chucks-IX,  Ellsworth  Sheldon.  Am.  Maeh.,  vol.  55.  no.  10.  Sept. 
8,  1921,  pp.  383-386,  7  figs.  Supporting  pieces  of  irregular  shape  on  a  magnetic 
chuck.     Testing  a  chuck  to  determine  its  class. 

COAI- 

Carbonization.  The  Carbonization  of  Coal  at  Low  Temperature  John  Roberts. 
Iron  &  Coal  Trades.  Rev.,  vol.  103,  no.  27.19  August  12,  1921,  pp.  193-196. 
and  Discussion  pp.  190.  Discusses  expansion  of  coal  and  its  prevention,  dealing 
with  swelled  coal;  essentials  of  good  semi-coke,  etc.  Paper  read  before  North 
of  Eng.  Inst.  Min.  &  Mech.  Engrs. 

Préparation.  Advances  in  Preparation  of  Anthracite,  Dever  C.  Ashmead.  Min. 
&  Metallurgy,  no.  177,  Sept.  1921,  pp.  47-48'.  History  of  development. 
Investigation  of  five  methocls  of  cleaning  anthracite.  (Abstract.)  Paper  before 
Am.  Inst.  ^Iin.  &  Metallurgical  Engrs. 

COAL  DUST 

Inflammability.  Result  of  investigations  at  Lievin  into  the  Inflammability  of  Coal 
Dusts  (Les  Résultats  des  Recherches  de  Lievin  sur  les  Infiammations  de 
Poussii^res) ,  E.  Audibert.  Annales  des  Mines,  vol.  12,  S.  11,  July  1921,  pp. 
5-78.  Discusses  mechanics  of  explosions,  influence  of  dusty  deposits  in  propagat- 
ing them,  and  measures  to  prevent  dangers  from  coal  dusts 

COAL  MINES 

Shaft  Lining.  Lining  a  Shaft  with  Concrete  and  Gunite  Without  Interfering 
with  Operation,  R.  H.  Gillespie.  Coal  Age.  vol.  20,  no.  8,  August  25.  1921,  pp. 
287-290,  ,5  figs.  Concrete  was  machine-mixed  and  lowered  in  wheelbarrows. 
During  part  of  guniting  operation  gun  was  located  on  the  surface  and  during 
rest  of  work  operated  in  upper  coal  bed, 

COAL  MINING 

Mechanical.  Mechanical  Mining  of  Anthracite,  Herbert  D.  Ksoior.  Min.  & 
Metallurgy,  no.  177,  Sept.  1921,  pp.  43-44,  1  fig.  Describes  machines  and 
methods  of  using  them.  Statistics  concerning  different  methods.  (Abstract.) 
Paper  before  Am.  Inst.  Min.  &  Metallurgical  Engrs. 

COAL  WASHING 

Processes.  Modern  Coal  Wa.shinK  (La  Techniaue  Moderne  du  Lavage  des  Char- 
bons), C.  Berthi-lot.  Chaleur  &  Industrie,  vol.  2,  no.  15,  July  1921,  pp.  ,393- 
401,  8  figs.  Discusses  importance  of  coal  washing  from  economical  standpoint 
and  describes  processes  and  apparatus  for  the  purpose.     (To  be  continued.) 


BRIDGE    ERECTION 

Girder  spans,  erecting.  How  to  handle  and  Erect  Girder  Spans  Without 
Special  Equipment  -HI.  Public  Works,  vol.  51,  no.  6,  Aug.  6,  1921,  pp.  116- 
118,   3  figs.     With   fixed   and  movable  derricks. 

BROACHES 

Design.  Practical  Design  of  Broaches,  C.  S.  Pettit.  Machinery,  (Lond.)  vol.  18, 
no.  402,  August  4  .1921,  pp.  538-541,  5  figs. 

Theoretical  Design  of  Broaches.  C.  S.  Pettit.  Machinery,  (Lond.),  vol. 
IS.  no.  464,  August  18,  1921,  pp.  602-603,  3  figs.  Discusses  construction  of  a 
broach  tooth. 


COFFERDAMS 

Steei^Pile.  Fence  of  Wire  Cloth  Retains  Hydraulic  Fill,  R.  R.  Lundahl.  Eng. 
News-Rec  ,  vol.  87,  no.  8,  Aug.  25,  1921,  pp.  317.  3  figs.  Steel  pile  cofferdam, 
900  by  750  ft.,  built  within  1000  by  918-ft.  bulkhead  for  Milwaukee  sewage 
works. 

COKE 

Blast-Fubnace.  Characteristics  of  Blast  Furnace  Coke  (Sur  les  Caractéristiques 
du  Coke  de  Haut-Fourneau),  Pierre  Kersten,  Revue  Universelle  des  Mines. 
vol.  10,  no.  1,  Series  6,  July  1,  1921,  pp.  27-34.  Describes  physical  and 
chemical  properties.     (To  be  continued.) 


CABLES,  ELECTRIC 

Submarine.  Submarine  Cable  Test.  J.  Rymer-Jones.  Elec.  Rev.  (Lond.)  vol.  S9,  no. 
22.^0.  August  5,  1921,  pp.  172.  Discusses  methods  of  measuring  the  C.  R. 
and  D.  R.  of  a  aid  submarine  cable  while  subjected  to  earth  or  tramway 
currents. 


COLLOIDS 

Removal  from  Sewage.  Relation  of  Colloid  Chemistry  to  Tank  Treatment  of 
Sewage,  F.  W.  Mohlman.  and  Langdon  Pearse.  Eng.  &  Constracting'  vol. 
56,  no.  6,  Aug.  10,  1921,  pp.  134-135,  1  fig.  Summary  of  work  done  and  methoda 
used  in  determination  of  colloid  with  suggestions  as  to  their  standardization, 
and  reWew  of  results  of  processes  for  removal  of  colloids  of  sewage. 
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EccRNTHio  I.nADINa  K4'rrn!rir 
Prnctiriil  l*!imr.,  vol  <ll,  tin 
(or  rnli-ulnling  ■fn<«Mm  on  tHTrntrtrnlly   londMl   rolunin: 


.nrultiiff    of  Mnnt  nnd  (^ittiiiiinn    K<lwnr<l  Inshmn 
Prnctiriil  Kn^T.,  vol  tU.  tin    |7in.  JmTv  JI.  Mr.»|,  pp  .iiHO 
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CO«T  ACCOUNTING 

DKrvra  1m      Whal  i«  Wrong  With  C<mt  Arrrmnting?  (I.  fli»rt#^  lUrriann. 
mrnt  Kng  ,  viil.  I,  no  1,  Jul. 


uly  11121,  pp.  W  '42      IMvrU  of  prr«cnt  ritrthodg. 


of  III  ' 

■nd  iituuufucturiug  d^:^t^ultu^ittlM  t^umi»  iktul  vx(h:iuh;s. 


COMUU3TION 

CoNTnoi,,  Controlling  Conltualion  on  Hftdii  of  CO,  Ainnp  Un«nti(ifnrtory  Am.  Nfnr. 
Kngr..  vol.  1(1,  no.  M,  Juno  1\)'2I,  pp.  A.V'II,  \  (ign.  Dinriimiii  nuti^ntiAln  in  uttnin- 
nirnt  of  maximunt  ccuiioniy  in  combusiun  control-     (To  ^^v  rootinucd.) 

COMPASSES 

Akriai.  Navioatton.  C-ompnM  for  Arrtiil  Navigation  (I.,©  Comnaii  dp  Navisation 
Ai*ricnnc>.  I,.  Condroyer.  I. 'Aéronautique,  vol.  I.  no  K.  February  1W1Î0,  pp. 
387-395.  lîO  6ffs.     Describoa  Kelvin,  Oreach-0»lK>rno  and  A.  M.  -I  Compa-nse». 

Oyroetalic.  The  AnsohUti  and  Sperry  Cîyro«tntio  Compaane-i  (Sur  Ii-s  eompaa 
gynvttiitiqueti  AusrhiUs  et  Sperry),  H.  Ucaliin.  Compte*  rem  I  un  de  l'Aciidi^mic 
dw  Sfioncrs.  vol  17;i.  no.  fi.  AuKiu>t  t,  !921.  pp.  288-2ÏH).  DisctiwwB  cqua- 
tioHH  KOverninK  their  nmall  oscillutionn. 

CONCRETE 

CcNTHiFOOALLT  Cart.  CcntfifuKnl  Nfachine  Ca.stR  Solid  Conrrete  Shapes.  I^on 
Camnicn.  ICng.  News-Hoc.,  vol.  87.  no.  9,  Sept.  1,  1921.  p.  306,  1  fig.Onscribea 
machine  for  ceiitrifusal  easting  of  solid  concrete  shapes.  patent4Kl  by  Cammen 
Laboratorieas.  New  York,. 

DreixTEORATiov  IX  Alkali  Soils.  The  Disintegration  of  Concrete  in  Atknli  Soils, 
G.  M  Williams.  JI.  Eng.  Inet.  Can.,  vol.  4.  no.  8,  Aug.  1921.,  pp.  44(M55. 
8  figs  Summary  of  ecsults  of  laboratory  studies  together  with  d'^tails  of  Bur. 
of  Standards  field  investigations. 

.*5pEcmCATloN'9.  Tentit.ive  Speci6eations  for  Concrete  and  Reinforce*!  Concrete. 
Hroc.  Am.  See.  Civ.  Engrs..  vol.  47.  no.  6,  Atig.  1931.  pp.  C(>-124.  IS  figs. 
Peport  of  joint  committee  on  standard  specifications  for  concrete  and  rein- 
force*.)  concrete.  Notes  on  proportioning  and  mixing,  and  depositing  concre<e 
forms;  details  of  constructions;  water-proofing  and  protective  treatment;  sur- 
face finish;  and  design, 

Strkkoth.  Effect  of  Age  on  Strength  of  Concrete.  Duff  A.  Abraras.  Mnn.  A  County 
Eng.,  vol.  61,  no.  2,  August  1921.  pp.  47-49,  2  figs.  Defends  ^ncw  that  con- 
crete does  not  decrease  in  strength  with  age. 

CONCRETE   REINFORCED 
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MoDcnv.     Dy^]fm\ug     W.Pit»-     Tl.r.unl,    li.i'.r  Co«l   Meth^^U 
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CRANES 

Flx>ATlKO.     A  60-Ton  Self-Propelling  Hoafinit  Cnirw 
July  15.   1921.  pp.  72-73.  2  figs       \ 
no.  0.  Aug,  II.  1921.  p.  181.     SIpwi 
Werf  Gtuto  (Firma  A.  F.  .^^mulder.-' 
Canal  Co. 


rrigini-er.  vol.  132.  no.  3420, 

V  Shipg      R^,.  vol    18. 

type    fjf    crane  built  by 

>'i<l.  for  Manchester  tihjp 


CRANKCASES 

MArniMNO  OpEnATiON-B.  Machining  the  Peerless  Upper  Crankcase,  Fre<i  H.  Colvin. 
Am.  Mach..  vol.  55.  no.  10,  Sept.  8.  1921.  pp.  .37G-.'i80,  20  liga.  Method  of  handling 
upper  or  main  crankcase  in  shop  of  Pcerleas  Motor  Car  Co.  Sequeoca  of 
operation».     Inspection  gages. 

CRANKPIN3 

Machi.ne  for  Turxino.  A  New  Crankpin  Turning  Machine  Eng.  Production, 
vol.  3.  no.  40.  .\ug.  18,  1921,  pp.  I55-150.  3  fi:?-*  Mechanism  of  machine  design- 
ed for  economical  production,  constructetl  i>y  George  Richards  A  Co.,  Ltd., 
Manchester.  England. 

CYLINDERS 

Boring.  Cylinder  Boting.  Eng.  Production,  vol.  3.  no.  45.  August  II,  1921.  pp. 
127-132,  17  figs.     Discusses  principles  and  practice. 

C.\LCCLATiON  OF  Wall  Strexgtu.  Graphic  Determination  of  the  Strength  of 
Walls  in  Hollow  Bodies  (Graphische  Bestimmung  von  Wandstaaken  bei 
Hohlkorp>ern).  Arthur  Balog.  Zeit  fur  Dampfkesscl  u  Maachinenbetrieb, 
vol.  44.  no.  4.  Jan.  2^.  1921.  pp.  28-29  Describes  method  applicable  to  hollow 
cylinders  with  internal  pressure. 

Thick.  The  Thickness  of  Hvdraulic  Cvlinders,  H.  S.  Cattcrmole.  Mech.  Wld., 
vol.  52,  no.  1805.  August  5.  1921.  pp.  102-ia3.  1  fig.  Discusses  well-known 
fact  that  thick  cylinders  arc  not  as  strong  relatively  as  thin  ones. 


Sba  Water.  Use  is.  The  Use  of  Reinforced-Concreto  in  or  Near  Sea  Water.  Arthur 
S.  Tuttle.  Mun.  Eners.  Jl..  vol.  7,  2nd  quarterly  issue,  1921.  pp.  66-84. 
Suggests  ndes  to  ensure  reli.able  results  with  reinforced  concrete  in  sea  water. 
Reprint  of  report  to  Board  of  Estimate  and  Apportionment  of  N.  Y.  C. 

CONDENSERS,  STEAM 

Leakage  Detection*.  Simplified  Chemical  Method  of  Detecting  Surface  Conden- 
ser leakage.  W  E  Caldwell.  Power,  vol.  54.  no..  4.  .July  26,  1921.  pp.  141- 
142,  1  fig.  Tells  how  to  make  up  solutions  for  estimating  amount  of  leakage 
of  raw  water  into  condenser. 

The  Electrical  Method  of  Detecting  Surface  Condenser  Leakage,  W.  E. 
Caldwell  Power,  vol.  54.  no.  6,  Aug.  9.  1921.  pp.  217-219.  7  fies.  Method 
of  obtaining  continuous  graphic  record  of  leakage  by  measuring  and  recording 
electrical  conducti\ity  of  condensate. 

Surface.  Marine  Surface  Condensers  and  Condenser  Auxiliaries.  Am.  Mar.  Engr.. 
vol.  16.  nos.  10  and  11.  May  and  June  1921.  pp.  28-33.  6  figs.,  and  23-27.  17 
figs.  May:  Contains  diagrams  showing  theoretical  ratio  of  injection  water 
of  steam  for  différent  vacua  and  water  temperature,  also  maxirnum  permissible 
air  leakage  for  different  sizes  of  marine  turbine  and  reciprocaling  engine  con- 
densing plants.  June:  Discusses  live-steam,  back-pressure  and  condensate 
pumps. 

Recent  Improvements  in  Condensers  for  Steam  Engines  (Récents  per- 
fectionnements des  appareils  de  condensation  des  machiner  à  vapeur  d'eau). 
L.  Jauch.  Chaleur  et  Industrie,  vol.  2.  no  15.  July  1921,  pp.  416-418.  1  fig. 
Discusses  surface  condensers,  including;  Brown-Boven  type.  Ç^o  be  continued.) 


D 

DAMS 

TrPF.s.  The  Dam  and  Its  Appurtenances,  N.  L.  Devenport.  Power  vol.  54.  no.  2. 
Aug.  9,  1921.  pp.  213-216,  6  Sgs.  Pointers  of  value  to  operator  on  different 
tj-pes  of  dam. 

DIESEL  ENGINES 

AppRAisixG.  Appraising  the  Diesel  Engine  Plant,  Alien  F.  Brewer.  Tndu".  Manage- 
ment, vol.  62.  no.  3,  Sept.  1,  1921.  pp.  172-17*^,  4  figs.  Important  features 
that  must  be  considered  and  analyzed.  Calculation  and  estimation  of  cost 
data  and  depreciation 

Modern  Marine  Oil  Engines-II-\l.  Engineer,  vol.  132,  nos.  3418.  3420, 
3422.  3423.  and  3424,  July  1.  15  and  29.  and  A-ig.  5  and  12.  1921.  pp.  2-3.  4  figs.. 
55-57.  11  figs..  109-111.  6  figs..  130-137.  3-figs.  and  174-176,  6  figs..  July  1:  New 
tj-pe  3200-i.  hp.  Harland  &  W'olfi"  Diesel  marine  engine.  July  15:  Vickers 
125a-b.  hp.  t>'pe.  July  29:  North  British  23.30-i.  hp.  tj-pe  Aug.  5:  1400-i. 
hp.  Werkspoor  tji>e.     Aug.  12:  1250-b.  hp.  Sulzer  2-cycle  pngine. 

Notes  on  the  Management  of  Marine  Diesels,  Homer  McCrirrick.  Marine 
Eng.  of  Can.,  vol  II.  no.  7.  July  1921.  pp.  10-J4,  6  figs.  Compares  four-cycle 
and  two-cycle  diesels  and  discusses  various  features  in  detail. 

Problems  in  the  Manufacture  of  Marine  Diesel  Engines.  Machinery 
(Lond),  vol.  IS.  no.  461.  July  2.8,  192!.  pp.  513-514,  4  figs.  Choice  of  material 
and  methods  of  machining  Diessel-engine  parts. 


CONNECTING     RODS 

AMrMiNTTM.  Aluminum  Connecting  Rods  (Bielleg  en  Aluminiuml.  A.  Dat.  Arts  et 
Métiers  vol.  74,  no.  8,  May  1921,  pp.  141-144,  9  figs.  Details  of  construction 
alloys  suitable,  etc. 

Machixtno  Automobile.  Milling  Automobile  Connecting-rods.  J.  M  Henry. 
Machy.  (N.  Y.).  vol.  27,  no.  12,  Ai'g.  1921.  pp.  1104-1105,  4  figs  Equip- 
ment and  methods  used  in  msrhinlng  Chevrolet,  Hinkley  and  Ducsenberg 
connecting  rods. 

CON'VEYORS 

Belt.  Belt  Conveyor  System  in  Chicago's  New  Parcel-Post  Station.  Belting  vol. 
19.  no.  2,  August  192Ï.  pp.  17-20,  4  figs.  Eighteen  conveyors,  compactly  arrang- 
ed in  tiers,  afford  quick  and  efficient  separation  and  distribution  to  pouches. 


Dies. 


DROP    FORGING 

Desisn  and  Making  of  Drop  forcing  Dies.  Machy.  (N.Y,>,  vol.  27,  no.  12, 
August  1921,  pp.  1141-1144.  and  vol.  28.  no.  1.  Sept.  1921.  pp.  33-36.  12  figs. 
Methods  employed  in  modern  drop-forging  plants. 


E 


EDUCATION  ENGIN'EERING 

lupRovEMEXTS  IN  Tratxing.  The  College  Trained  Engineer.  C.  Edward  Magnusson. 
Jl.  Am  Inst.  Flee.  Engrs.,  vol.  40,  no.  9.  Sept.  1921,  pp.  730-736.  Suggestions 
for  improvement. 
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ELECTRIC  CONDUCTOHS 

Skin  Effect  in  Laroe  Stranded.  Skin  Effect  in  T>ar/Tc  Stranded  Conductors 
at  Low  Frequencies,  W.  I.  Middlcton  and  E.  W.  Oavi;».  Jl.  Am.  Inst.  Elcc. 
Engrs..  vol.  40,  no.  9,  Sept.  1921,  pp.  757-703,  5  fiKS-  Discusses  three  common 
formulas  for  skin  effect,  via.,  Thomson's,  Gray's  and  Rushmore's- 
Points  out  tliat  the  latger  the  size  of  strand  ysed  for  any  ronductor,  the 
less  the  skin  effect  and  the  less  the  amount  of  useless  copper.  For  practical 
purposes,  size  of  strand  should  not  be  so  large  aa  to  interfere  with  flexibility 
of  cable. 

ELECTRIC  CURRENTS,  ALTERNATING 

Vector  Analysis.  Alternatine  Current  and  Vector  Analysis  (Courants  alternatifs 
et  calcul  vectoriel),  (Cont.),  R.  Le  Cocq.  Revue  Générale  de  L'Électricité. 
vol.  10,  no.  4,  July  23.  1921,  pp.  123-128.     (Concluded). 

ELECTRIC  DISTRIBUTION 

London.  Production  and  Distribution  of  Electricity  in  T>ondon  CLa  Question  de  la 
Producton  et  de  !a  Distribution  de  l'Électricité  à  Londres).  II.  Marchand. 
L'Industrie  Electrique,  vol,  30,  no.  699,  Audust  10.  1921.  pp.  291-293.  l  fig. 
Steps  proposed  by  Committee  of  Experts,  central  authority,  to  bring  production 
up  to  requirement. 

Machine  Tootb.  Electric  Motor  Drive  for  Machine  Tools.  Gordon  Fox,  Ry. 
EIoo.  EuKr.,  vol.  12,  no.  8.  August  1921,  pp.  .'^17-321,  5  fisa.  Discusses  relative 
advantages  of  different  types  of  motora. 


ELECTRIC  PLANTS 

Parallel  Operation.  Unstable  Operation  of  Generating  Stations  in  Parallel,  D. 
D.  Higgins.  Elec.  WId.,  vol.  78,  no.  9.  Aujçust  27.  1921.  pp.  414-416.  3  egs. 
Discus-ses  results  of  tests  made,  puts  emphasis  on  proper  relation  of  resistance 
and  reactance- 

ELECTRIC  RAILWAYS 

Catenary  Trolley  Wire  Suspension.  Electric  Overhead  Equiprnf^nt  (Note 
sur  les  lignes  caténaires  pour  prise  de  courant  aérienne  destinées  â  l'électrifica- 
tion  des  voies  d'intérêt  général),  Paul  Lebouchor.  Revue  Générale  de  L'Elec- 
tricité, vol.  10,  no.  7,  August  13-20.  1921,  pp.  225-238.  32  figs.  Describes  various 
types  of  overhead  lines  for  traction  at  high  tensions,  especially  that  of  Phila.- 
Paoli  line.     (Concluded). 

Three-Wire  Dif^TRisuTioN.  Three-Wire  Railway  Distribution  in  Wilmington, 
A.  P  Way.  Elec.  Ry.  Jl.,  vol.  58.  no.  9,  August  27,  1921.  pp  307-311,  5  6g^. 
Improves  regulation  and  prevents  electrolysis.  Trial  proves  system  best  adapt- 
ed to  radial  city  districts. 

Trolley  Systems.  Electric  Overhead  Line  Systems  (Note  sur  les  lignes  caténaires 
pour  orise  de  courant  aérienne  destinées  d  l'électrification  des  voies  d'intérêt 
général).  Paul  Leboucher.  Revue  Générale  de  Électricité,  vol.  10.  no.  (t. 
August  6,  1921.  pp.  195-201.  16  figs.  Discusses  pantograph  trolley  and  feeding 
of  current.     (.To  be  continued.) 


ELECTRIC  RAILWAYS.  TRACK 


ELECTRIC  FURNACES 

A/ax-Wtatt.  The  Ajax-Wyatt  Electric  Furnace,  John  B.  C.  Kershaw.  Engineer. 
vol.  t.S2,  no.  3423,  Aug.  5.  1921,  pp.  139-140,  4  figs.  Details  of  improved  type. 
For  special  work  of  melting  yellow  brass,  on  s^ale  which  permits  continuous 
operation  of  furnace,  it  is  said  to  be  most  efficient  type. 

Design.  Electric  Furnace  Operating  Experiences.  Larry  J.  Barton.  Iron  Age,  vol. 
lOa,  no.  10,  Sept.  8.  1921.  pp.  581-584,  6  âgs.  Experiments  with  three  forms 
of  furnace  bottom.  Methods  of  building  bottoms.  Experiments  with  roof 
and  sidewallg.     Metallurgical  features. 

Non-Ferrotj8.  Steel  in  a  Non-Ferrous  Electric  Furnace.  Iron  Age,  vol.  108.  no. 
8.  Aug.  25,  1921,  p.  472,  1  fig.  Successful  production  of  crucible  quality  steel 
in  small  Baily  resistance  unit. 

ELECTRIC  GENERATORS.  D.  C. 

Voltage  Characteristics.  Voltage  Characteristics  of  Direct-Current  Generators 
and  Their  Bearing  on  Parallel  Operation.  Eustis  H.  Thompson.  Power,  vol. 
54,  no.  8,  Aug.  23,  1921.  pp.  287-290,  6  figs.  Discusses  factors  and  adjustments 
that  may  sometimes  be  made  to  correct  trouble  in  machines  with  and  with- 
out interpoles. 

ELECTRIC  LOCOMOTIVES 

Oermkon.  New  Single-Phase  Locomotive  of  the  Swiss  Railways  (Les  Nouvelles 
Locomotives  Monophasées  des  Chemins  de  Fer  Fédéraux),  Lucien  Pahin. 
L'Industrie  Electrique,  vol.  30,  no.  699.  August  10,  1921,  pp.  28.5-290.  7  figs. 
Describes  the  2-6-2  Oerlikon  type  of  Gothard  line,  ita  mechanical  and  electrical 
equipment. 

ELECTRIC  MACHINERY 

Balancing,  Balance  of  High-Speed  Electric  Dvnamos  and  motors,  H.  D.  Wheeler. 
Electrician,  vol.  87.  no.  2254.  July  29,  192'l,  pp.  I.'i0-138,  9  figs.  Indicates 
briefly  some  of  the  main  causes  of  vibration  in  turbo-senerators  and  similar 
machines  and  how  to  overcome  it. 

ELECTRIC  MOTORS 

Control.     Motor-Control  Equipment-Protective  Features.   H.    D.   James.     Power, 
vol.  54.  no.  5,  Aug.  2.  1921.  pp.  169-171.  4  figs.     Notes  on  controllers  with 
aii^and  oil-break  contactors;    overload  protection;  fuses  and  circuit  breakers; 
protection  against  low  voltage  and  reverse-phase  operation, 

Types  of  Contactors  and  Relays  for  Motor  Control,  G.  J.  Kirkgasser 
and  E.  W.  Seeger.  Elec.  Rev.  (Chicago),  vol.  79,  no.  S.  August  20,  1921.  pp. 
273-278,  18  figs.  Describes  Iplunger  and  clappor  type  electromatnets;  d.  c. 
shunt  type,  a.  c.  and  series  and  lockout  contactors;  various  relays. 

Overload  Protection.  Overload  Protection  of  Motors  Edgar.  P.  Slack.  Power. 
vol.  54,  no.  4,  July  26,  1921,  pp.  132-133.  Use  of  fuses,  circuit  breakers  and 
motor  starters. 

ELECTRIC  MOTORS.  A.  C. 

Indtjction.  Induction  Motor  Core  Losses.  P.  L.  Alger  and  R.  Eksergian.  Pub- 
lications of  Mass.  Inst.  Techn..  vol.  56.  no.  31,  February  1921.  15  pp.,  17 
figs.  Core  losses  are  divided  into  six  elements,  one  of  which  only  is  calculated 
ordinarily  by  designing  engineers,  with  resulting  large  discrepancies. 

ELECTRIC  MOTORS,  D.  C. 

Voltage  FLtrrTUATiONS.  Effects  of  Voltage  Fluctuations  on  Direct-Current  Motors, 
H.  M.  Phillips.  Power,  vol.  54,  no.  7.  Aug.  Ifi.  1921,  pp.  255-257.  4  figs. 
Limitations  in  voltage  variation.  Comparison  of  motor  characteristics  when 
lowering  voltage  on  both  field  and  armature.  What  happens  on  motor  when 
voltaçe  fluctuates  10  per  cent  from  normal.  Both  interpole  and  non-interpole 
machines  are  considered. 


Maintenance.  Tramway  Track  Maintenance,  Robert  B.  Holt.  Elec.  Ry.  &  Tram- 
way Jl.  vol.  45.  no.  1091.  August  12,  1921,  pp.  120-126  and  Dirscussion  pp. 
126-128,  14  figs.  Discusses  rail  wear,  rail  corrugation,  welding  and  rail  harden- 
ing process,  etc.     Paper  read  before  Tramways  &  Light  Railways  Assn. 

ELECTRIC  TRANSMISSION  LINES 

Economical  Construction.  Economical  Methods  of  Line  Conetrvtction  Work, 
M.  T.  Crawford.  Stone  &  Webster  Jl.,  vol.  29,  no.  2,  August  1921.  pp.  117- 
124,  4  figs.  Describes  methods  adopted  by  Puget  Sound  Power  &  Light  Co. 
counteracting  increased  labor  and  material  costs. 

Iron  and  Steel  Wire.  Transmission  Characteristics  of  Iron  and  Steel  Wire, 
Edwin  Kurtz.  Elec.  Rev.,  (Chicago),  vol.  79,  no.  6,  August  6.  1921,  pp.  200- 
202,  8  figs.     Considers  pure  atmospheres  best  for  iron  and  steel  wires. 

LoNG-DiSTANCE,  VoLTAGE  REGULATION  FOR.  Voltage  Regulation  and  Insula- 
tion for  Large  Power,  Long  Distance  Transmission  Systems,  Frank  G.  Baum. 
Jl.  Am.  Inst.  Elec.  Engrs.,  vol.  40,  no.  8,  Aug.  1921,  pp.  643-665.  41  figs.  A 
standard  frequency  of  60  cycles  is  advocated  for  national  system,  and  220,000 
volts  proposed  as  standard  for  extra  large-power,  long-distance  transmission. 
Advantages  of  proposed  syf=item  are  pointea  out.  Discusses  problems  of  line 
insulation,  and  especial  attention  is  called  to  necessity  for  low  air  and  leakage 
resistance  stresses.  New  diagram  is  given  from  which  characteristics  of  long 
strings  of  insulator  strings  may  be  calculated. 

Steel  Towers.  Tests  on  Full-gize  High-Voltage  Transmission  Towers,  Eugen  F.  Krieg*)- 
man.  Eng.  News-Rec,  vol.  87,  no.  9.  Sept.  1.  1921,  pp.  350-351,  4  fig. 
Vertical,  longitudinal  and  transverse  loads  totaling  38.8  tons  applied  to  9S-sft. 
towers  for  new  California  line. 

ELECTRIC    WELDING 

Methods.  Electric  Welding  Apparatus  (Les  Machines  à  Souder),  Ch.  Andr>'- 
Bourgpois.  L'Electricien,  vol.  52.  no.  1282,  August  15,  1921.  pp.  361-,367.  8 
figs.  Discu.«;ses  various  methods  of  electric  welding  and  uses  made  of  them. 
(To  be  continued.) 

ELECTRIC  WELDING.  ARC 

Electric-Railway  Work.  Electric  Arc  Welding,  Henry  M.  Sayers-  Elec.  Ry. 
&  Tramway  Jl.,  vol.  45.  no.  1091,  August  12,  1921,  pp.  129-132  and  Discussion 

Ep.  132-133,  7  figs.     Deals  with  failures,  welding  of  lattice  masts,  covered  and 
are  electrodes,  etc.     Paper  read  before  Tramways  &  Light  Rys.  Assn. 

Fillet  and  Butt  Welding-  Fillet  and  Butt  Welding  by  the  Electric  Arc..  Can. 
Machy..  vol.  26,  no.  G,  August  11,  1921.  pp.  33-34  and  53,  2  figs.  Discusses 
welds  by  spreading,  butt  welding,  double  "V"  weld. 

Machines.  A  New  Electric  Arc  Welding  Machine.  Engineer,  vol.  132,  no.  3418,  July 
1,  1921.  pp.  18-19,  5  figs.  Details  and  working  of  new  machine  known  as  cyo 
arc.  because  of  regular  cycle  of  operations  on  which  its  success  depends  and  which 
it  accurately  performs. 

ELECTRIC  WELDING.  RESISTANCE 

Spot-Welding  Machines.  Spot-Welding  Machines  (Machine  à  Souder  Par  Points), 
P.  Saurel.  Arts  et  Métiers  vol.  74,  no.  9.  June  1921,  pp.  173-177,  13  figs. 
Describes  principle,  apparatus  and  operation. 

Spot  Welding  Machine  for  Making  Ships*  Ventilators.  Engineer, 
vol  132.  no.  3424.  Aug.  12,  1921,  p.  176.  1  fig.  New  type  of  electric  machine 
for  manufacture  of  large  ventilating  cowls  for  steamships,  and  other  bulky 
hollow  sheet  metal  articles  of  similar  nature. 

ELEVATORS 

Safbtt  Devices.  Eleotrio  Elevator  Machinery-Car  Safeties.  M.  A.  Myers.  Power, 
vol.  54,  no.  5,  Aug.  2,  1921,  pp.  176-177,  6  figs.  Describes  heavy-duty  double- 
eccentric,  compression-tj-pe  and  flexible  guide-elamp  type  safety. 
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KMnowiNO 

Dliui,  Mnkiiitf  Kiiihmiiitg  I)li^  fur  Kiiililrtniillr  Wnrk,  Chim  K  Hull.  Ccin  Mnch. 
Vol  itl.  no  7.  Aiiitunt  IH.  1021,  pp.  UH  3H,  A  nan.  DinrUMr*  hub  mrtluKl,  "out 
ill"  BVitcin,  niul  tlirlr  ooiiibiimtioti. 

KMPLOYEKS.     TIUmiNQ  OF 

Economic  Advantaom  Training  an  a  Farlor  In  RiHluring  Labor  Conl.  J.  F. 
Jntinmiu.  MnnngiMurnt  Ktig  ,  vul  I,  no  I  ,  July  1U'2I.  pp  r>-0.  A  Ha*  How 
ttifitriK-tinK  Oir  worker  t^nhunn^  hit  Bki)),  iurri'Oiu'a  production  and  lowora 
niitnufiirliirinii  roolii 

Tmining  tw  a  I'artor  in  Itciluring  Wtutr.  .1.  K.  John^mn.  Munoi^omrnt 
Kna,.  vol,  I.  MO  'J,  Auk  M»LM.  pn  lKMt7.  i\  t'lttn.  How  timrhiiiR  yl  ^orruot  work- 
ing  liitbila  will  itovvlup  nkill.  n*<lur(i  liibur  turnovrr  and  sttvo  niatorial. 


FLOW  OF  WATKH 

CiiRfr  FoAuukA.  Antoine  Chniy.  Hiatiirv  nf  an  Hydmull'*  Formula  (\ntoioe 
Chpiy.  Hiatolr"  d'uno  Formule  d'IIydniulU|U«-).  (i.  Mourrt.  Anoalm  d«a 
I'onU  rt  ChaitMi^Ni.  vol  V),  no.  2,  lllti  Ht-rirm.  Marrh-April  IU2t.pp.  10^-248. 
Uia  furmuin  U-CV  (HI)  for  Mow  of  writer.     Uihliocraphy 

PnOTonHAPiiic  MniiriirurNT      I**'-  '                                   ^^j, 

in  Ifidiu,  H.  f*    Mnjumditr  ICri^  114- 

■il.'i,  J  film       I'hotoitrnphir  lc«r  >rk* 

ably  rloiir  with  urtual  KMRingit  l.>  «urniit  tiu^Uf 

V«NTUni  Tube*.  N'omogranui  for  CnlculatinK  Flow  in  Vcnturi  Tube»,  J,  W.  t..rdo*iX. 
Kng.  é  Contrarting.  vol  M.  no.  '}.  Auk.  lU.  1^21.  pp  13a-1.30.  3  fifa^  Tbrw 
nomogratns  arc  preaenled  and  their  uacii  cxplairi^d. 


EMPLOYMENT  MANAGEMENT 

Prrsonnei,,  8ki,ection  Awn  Placcmkyt  or  The  Personnel  Problem:  To  Elimiruito 
tho  Wiiiiti*  of  Hunrin  KfTort,  L.  U  Hopkins.  Chem  êc  MrtallurKiral  Eng., 
vol.  25,  no.  U.  Auk.  .')1.  lUlïl,  pn  .18.V;fK8.  Stntca  thnt  mnny  wnnK»  of  time 
and  production  can  bo  nttri)uit<Hl  totmpro|HT  acIiM^titiniind  plucomcnt  of  ponon- 
ncl  and  to  ninnngoment'K  failure  to  rc<<ugnixo  valun  of  training,  trana'rr  and 
promotion  of  deserving  miploycos. 

PuicaKNT  Nkeo  or.  Is  Porsonnrl  ManAgcmpnt  Kvontial  Now?,  Earl  R.  Morgan. 
Management  Eng.,  vol.  I.  no.  2,  Aug.  1921.  pp.  S9-92.  Pointa  out  thM  pres»- 
ing  labor  nroblenm  must  be  solved  in  periods  of  force  reductions  a*  well  oa  in 
tiiuua  of  anortngc  of  workers. 

ENGINEERING  LITERATURE 

Ci'AsaiFiCATiov  AND  Indexino.  ClastifyinR  and  Indexing  the  Clipping  File.  Harri- 
son W  Craver.  Management  Eng..  vol  no.  1.  July  1921,  pp  48-50  Appl.\nng 
use  of  decimal  cliLSâitîration  system  to  engineering  literature.  Adoption  by 
Engineering  Societies  library.   Plan  of  Management  Engineering. 

ENGINEERS 

PiiODLEMS  CoNrHONTiNO.  The  Pioneer  .'>pirit  in  Engineering.  E.  S.  Carman.  Managc- 
ement  Eng..  vol.  1,  no.  I,  July  1021,  pp.  1-3.  As  developed  in  Federated  Am. 
Eng.  Societies-  Notes  on  engineers'  problem  of  future;  two  major  inBuences 
ID  en^neering  elimination  of  waste  in  industry. 


FOUNDRIES 

BnASfl  AND  ALUUiTfCU.  Fnaturca  of  a  Non*ferroua  Metal  Foundry.  F.  L.  Prcntiaa. 
Iron  Arc.  vol.  108.  no.  9.  Rcpt  I.  1021.  pp.  511-513.  3  fic«-  OuUUndioR  ff-aturv* 
of  new  jobbing  brnm  and  aluminum  foundry  of  National  Drons  A  Aluminum 
Co..  Cleveland.  Ohio. 

CoNTiNTOOB  Continuous  Foundry  for  Pipe  Fltttnga,  Henry  M-  Lane.  Iron  Agr, 
vol.   103.  no    9.  Sept.    1.   1921,  pp.  519-624.   10  6gA.      Deaignod  for  minimum 

"1  fUaka.     "  -    -      - 


handling  of  sand,  coatings,  cores,  hot  metal  and  i 


Layout  and  d<>tails. 


Electrical  Eqdipmewt.  Electrical  Apparatu.^  in  the  Foundry.  F.  D  Eg&n.  Foundry 
vol  49.  no.  16,  August  15.  1921.  pp.  646-451.  16  figs.  Discuaaes  cupola  and 
air  furnaces,  transformers  and  motor  equipment,  also  gives  data  on  operation 
of  foundries. 

Mechanical  Control.  Mechanical  Control  in  Foundry  Problems.  J,  H.  Hopp. 
Iron  Age.  vol  108.  no.  ft.  Aug  25.  1921.  pp  4.VM58.  5  6gs.  Discuases  several 
ca-^es  snowing  how  application  of  simple  merhanica  produced  results  which 
chemistry  alone  did  not.  (Abstract.)  Address  delivered  before  Southern 
Metal  Trade  Assn. 

FRICTION 

Roluno.  Measuring  Accelerations  and  Coefficients  of  Rolling  Friction  At  the  Metro- 
politan Railway  of  Paris  (Mesures  d'accélérations  et  de  coeffiri*«nts  de  roulement 
au  chemin  de  fer  métropolitain  de  Paria).  R.  Van  Cauwenberghe.  SociMé 
Belge  des  Électriciens,  vol.  35.  May-June  1921.  pp.  101-118,  9  ùg$.  Describes 
level  and  electric  accelcrometers  and  tests  made  with  former. 


FL^L  CONSERVATION 


FACTORIES 

Dehion.  The  Design  and  Con-struction  of  Engineering  Workshope-XXT.  Ernest  G. 
Beck.  Mech.  Wld  .  vol.  52.  no.  1S0«5.  August  12,  1921.  pp  122-123.  5  6gs. 
Continues  discussion  of  construction  of  roofs.     (To  be  continued.) 

Location.  Location  as  a  Factor  in  Eliminating  Industrial  Wa.«te,  Victor  V  Kelsey. 
Chem.  &  Metallurgica!  Eng..  vol  25,  no.  9.  .\ug  31.  1921.  pp.  40Mn2.  Main 
factors  to  be  considered  are:  Influnece  which  proposed  inaustry  will  have  on 
community,  raw  materials,  transportation.  labor  supply  and  power. 

The  Scientiâc  Location  of  Manufacturing  Plants.  J.  George  Frederick. 
Indus.  Manaiçenient.  vol.  62.  no.  3.  Sept  I.  1921,  pp.  l.'>3-155.  T.  fig  Deals 
with  considerations  that  go^'ern  proper  location  of  manufact'iring  plant  and 
conditions  arising  due  to  shift  of  population  on  manufacturing  centers. 

Latoot.  Developing  an  industrial  Plant  Layout.  A.  T.  Doud.  Indus.  Manage- 
ment, vol.  62,  no.  3,  Sept.  I.  1921.  pp  119-152.4  figs.  Points  out  that  in  romplete 
design  of  new  plant,  it  is  necessary  to  work  out  together  the  general  produc- 
tion system,  department  layout  and  general  features  of  building  construction 
in  order  to  insure  well-balanced  plant. 

FACTORY     MANAGEMENT 
See  irtdu^ial  managemenl. 


Power-Plants.  Elimination  of  Waste  in  Industrial  Power  Plants,  DavidMoffat 
Myers.  Chem  &  Metallurgioal  Eng  .  vol.  25.  no.  9.  Aug.  31.  I92I,  pp.  413- 
416.  Shall  an  industry  own  its  powp-r  plant  or  by  his  power?  Deter- 
mining factor  is  relation  of  heating  and  process  steam  to  power  demand. 
The  what  and  why  of  fuel  economy. 

FUELS 

Bituminous  Coal.  Utilization  Refinement  of  Fuels.  F.  P  Coffin.  Gas  Age-Rec., 
vol.  48.  no  5.  August  20,  1921.  pp.  176-178.  Discusses  processes  for  conversion 
of  bituminous  coal  into  primary  fuel  and  power. 

Utilization.     Commission  for  Utilization  of  fuel  (Commission  D'Utilisation  du 
CombiL<ttibIe).  Revue  de  L'Industrie  Minérale,  no.  14,  July  15,  1921,  pp.  506. 
(Continuation  of  serial.) 

See  also  Hgniie:  peat. 

FURNACES.  ANXEAUNG 

Gas-Firsd.  Ga.«-Fired  Annealing  Furnace.  Iron  &  Coal  Trades  Rev.,  vol.  103, 
no.  2786.  July  22.  1921,  pp.  107.  3  figs.  Describes  tests  made  with  plant  con- 
sisting of  two  self-contained  twin-pot  rotary  flame  annealing  furnaces. 


FATIGUE 

Testtno.  Improvements  in  Methods  of  Fatigue  Testing,  H.  J,  Gough. 
Engineer,  voï.  132.  no.  3424.  Aug  12,  1921.  pp.  159-162.  13  figs.  Report  sub- 
mitted to  materials  and  ehemistry  committee  of  Aeronautical  Research  Com- 
mittee. Experiments  alternating  torsion;  forms  of  test  pieces;  strain  on  meas- 
urements; method  of  test  using  strain  and  calorimetric  methods  simultaneously; 
etc. 

FIRE  HAZARDS 

Review  of.  Some  Considerations  on  Fire  Waste.  Nicholas  Richardson.  Chem. 
&  Mptallurgical  Eng  .  vol.  25.  no.  9.  Atig.  31,  1921.  pp.  397-400  Industry 
in  general,  and  chpmical  ind'istry  in  partii'ular.  is  said  to  be  in  need  of  fuller 
appreciation  of  fire  hazards  and  appalling  waste  due  to  destruction  by  fire. 
Review  of  possible  fire  hazards. 

FIRE  PROTECTION 

Slow-Burnino  Buildings.  Specifications  for  "Slow  Burning"  Office  Buildings, 
Ira  H.  Woolson.  Eng.  &  Contncting,  vol.  56.  no.  8.  Aug.  24.  1921,  pp.  178- 
179.  Report  submitted  by  committee  on  building  construction  of  Nat. 
Fire  Protection  Assn.  cootaing  proposed  specifications  for  rendering  so-called 
non  fire-proof  class  of  commercial  buildings  reasonably  slow-burmng. 


GAGES 

Inspection.  The  Delco  Inspection  Svstem.  Erik  Oberg.  Machy.  (N.  Y.  ).  vol. 
27.  no.  12.  Aug  1921.  pp.  1127-1130..  and  vol.  28.  no.  1.  Sept.  1921,  pp.  43-47., 
23  figs.  Typical  Examples  of  gaging  fixtures  used  by  Dayton  Engineering 
Laboratories  Cîo.  in  manufacture  and  inspection  of  company's  product. 

GAS  PRODUCERS 

Operattox.  Gas-Producer  Pratice.  N.  R.  Rees-  Mech.  VHd.,  vol.  70.  no.  1804.  July 
29.  1921,  pp.  89-90.  Discusses  essential  features  even  distribution  of  coal. 
unifornÉ  production  of  good  quality  gas.  rejrulation  of  depth  of  fuel  bed,  removal 
of  ashes  and  clinker,  and  low  cost  of  operating. 

GEAR  CUTTING 

Stevenson  Multiple  Shaper  The  Stevenson  Multiple  Shaper.  Machinery 
(Lond.V  vol.  18,  no.  463,  August  11,  1921,  pp.  578-581,  8  figs.  A  new  type  of 
gear-cutting  machine. 
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GEARS 

Fadboii,.     Fabroil  and  Textoil-Textile  Fibre  Products  that  Give  Good  Service  In 
•  Gears,  G.  L.  Wilder.     Raw  Material,  vol.  4,  no.  S.  August  1921,  pp.  279-280. 
1  fig.     Dicsusses  fabroil  gears  and  textoil  geara. 

Grinding.  Grinding  Gear  Wheel  Teeth.  Engineer,  vol.  132.  no,  2342,  .July  29.  1921, 
pp.  1 12-113.  2  figs.  Describes  specialist  work  of  grinding  of  tooth  profiles  to  a 
stated  standard  of  accuracy  performed  by  Gear  Grinding  Co.,  Ltd.,  Birming- 
ham. 


NVOLOTE.     Inspection  of  Involute  Spur  and  Helical  Gear  Hobs-I,  Carl 
Machy.     (N.  Y.),  vol.  28.  no.  1,  .Sept.  1921,  pp.  11-13,  12  figs.     Testin 


Carl  G.  Olson. 

jng  accuracy 

of  hob  and  tooth  parts;  bobbing  tests. 

The  Evolution  of  the  InvoVute  Gear  Tooth-VII  and  VIII,  A.  Fisher. 
Machinen'  (Lond.),  vol.  18.  nos.  461  and  462.  July  28  and  Aug.  4.  1921,pp. 
507-510.  4  figs,  and  547-551,  14  figs.  Discusses  conditions  of  contact,  lengths 
of  contact  paths  and  numbers  of  teeth. 

Maao.  Principles  of  Maag  Gearing.  Machy.  (N.  Y.  ).  vol.  28,  no.  1,  Sept.  1921, 
pp.  48-52,  9  figs.  Analysis  of  Maag  system  of  gearing,  advantages  claimed  for 
this  type  of  gears,  and  machines  for  their  production. 

RoLLlNO-Mll.l,  DnivlNG.  Cutting  Rolling  Mill  Driving  Gears  Fred  R.  Daniels. 
Machy.  (N.  Y.),  vol.  28,  no.  1,  Sept.  1921,  pp.  1-4.  5  figs.  Producing  I  orge 
herringbone  gears  by  end-railling  process  at  Woodard  Machine  Co  's  plant  in 
Wooster,  Ohio. 

GIRDERS 

Reinfoeced-Concrete.  Construction  .Joints  in  Concrete  Girders  of  fi2H  Ft.  .Span. 
Eng.  News-Rec.  vol.  87,  no.  9,  Sept.  1921,  pp.  348-350,  4  figs.  Unique  design 
is  said  to  be  safeguard  reinforeed-concrete  garage  under  Wiiliaracsburg  bridge 
against  cracking  in  event  of  uneven  pier  settlement. 

GLASS  MANUFACTURE 

Sheet,  Dhawing.  The  Drawing  of  Sheet  Glass.  Glass  Ind.,  vol.  2.  no.  8.  August 
1921.  pp.  190-193.  3  figs  Describes  invention  of  Emile  Gobbe  developed  by 
Emile  Fourcault.and  results  obtained  leaving  no  doubt  as  to  ultimate  of  process. 
(Abstract,  I.e  Verre.) 

GRAIN  ELEVATORS 

Floating  Pneitmatic.  The  Floating  Pneumatic  Grain  Elevator  at  Avonmouth 
Dock,  George  F.  Zimmer.  Eng.  &  Indus.  Management,  vol.  6,  no.  8,  Aug. 
25,  1921,  pp.  221-225.  4  figs.  Details  of  pneumatic  plant  known  as  the  Alpha, 
which  is  mounted  on  pontoon  of  reinforced  concrete  divided  by  concrete  bulk- 
heads into  separate  compartments  for  accommodation  of  boiler,  engine,  eleva- 
tors, and  crew. 

GRAIN  HANDLING 

Pnedmatic  Plant.  Pneumatic  Grain-Discharging  and  Sack-Handling  Plant  at 
Bordeaux.  Engineering  vol.  112.  no.  2904,  Aug.  26,  1921,  pp.  312-314,  19  figs, 
partly  on  p.  316  and  supp.  plate.  Two  traveling  pneumatic  grain-discharging 
installations,  delivering  on  to  elvated  belt  conyeyorB  running  length  of  wharf; 
these  conveyors  deliver  in  turn  to  others  running  at  right  angles  to  them,  back 
to  silos  of  7500  tons  capacity,  whence  grain  may  be  stacked  oS  and  stored  in 
warehouses.     (To  be  continued.) 


Industrial.  Human  Waste  in  Indastry,  Harry  E.  Mock.  Chem.  <fe  Metallurgical 
Eng.,  vol.  25,  no.  9,  Aug.  31,  1921,  pp.  .369-374,  2  figs.  Strong  emphasis  is 
placed  on  role  of  physician  in  industrial  plants,  with  outline  of  preventive  and 
curative  medical  services  which  caan  be  rendered  to  working  forces  in  industry. 

HEATING 

Gas  and  Electric.  Gas  and  Electric  Heating  (Chauffage  au  ga?;  et  chauffage  A 
l'électricité),  A.  Grebel.  Chaleur  et  Industrie,  vol.  2,  no  1.5,  July  1921,  pp. 
420-432.     Comparative   analysis   concerning   domestic    heating. 

HEATING,  ELECTRIC 

Granular  Metal.  Using  Granular  Metal  in  Electric  Heating  (Sur  l'emploi  des 
métaux  granularies  pour  le  chauffage  électriquev),  Oct.  Dony-Hénault.  Acadé- 
mie Royale  de  BelKique-^lemoi^es.  vol.  6.  Alarch  1921,  57  pp.  15  figs.  Dis- 
cusses granular  resistances:  comparison  of  carbon  resistances  with  granular 
metal  ones;  electric  properties  of  granular  metallic  masses;  granular  conductiv- 
ity; melting  point  of  granular  metal  etc.  in  connection  with  electric  furnaces. 

HOUSING 

Dense  Tenement  Populations,  Eliminating.  Population  Density  na  a  Basis 
for  Housing  Regulations,  Frank  B.  Cartwright.  Eng.  News-Rec,  vol.  87, 
no.  8,  Aug.  25,  1921.  pp.  318-322.  3  figs.  Intensive  Rochester  study  indicates 
that  improved  transit,  industrial  decentralization,  zoning  and  other  current 
changes  render  dense  tenement  populations  unnecessary'  in  most  cities. 

Traffic  and.  Traffic  and  Housing  in  Large  Cities,  Arthur  Ertel.  Elee  R.v.  Jl.. 
vol.  58.  no.  6,  .August  6,  1921,  pp.  199-201,  5  figs.  Finds  that  there  exista  a 
definite  relation  between  track  and  building  development  within  different  areas 
equidistant  from  a  city  centre.     (Abstract  from  Verkehrstechnik.) 

HYDRAULIC  PRESSES 

SiNQLE-.^CTiNO.  Pressing  Stator  Plates  into  Motor  Casings,  and  Rotor  Plates  on 
Squirrel  Cage  Rotors  on  a  Single-Acting  Hydraulic  Press.  J.  Blakey  and  J. 
Shankley.  Eng.  &  Indus.  Management,  vol.  6,  no.  4,  July  28,  1921,  pp.  8B-87, 
13  figs.  Equipment  designed  for  use  in  connection  with  single-acting  hydraulic 
press 

HYDRAULIC  TURBINES 

Draft  Tubes.  Hydro-Electric  Practice— Draft  Tubes,  C.  Voetseh.  Power,  vol.  54. 
no.  5,  Aug.  2.  1921,  pp.  164-167,  10  figs.  Discussion  and  comparison  of  various 
types    of    draft    tubes. 

High-Head  Reaction.  Important  Features  in  the  Design  of  High-Head  Reaction 
Turbines,  F.  H.  Rogers.  Power,  vol.  54,  no.  7  Aug.  16.  192!,  pp.  244-248.  9 
figs.  A  30.000-hp.  unit  for  Big  Creek,  no.  S  development  of  Southern  California 
Edison  Co.  Leakage  at  runner  seals  and  around  guide  vanes.  Draft  tube, 
casing  and  relief-valve  design.  Lubricating  of  internal  parts.  Governor  con- 
trol. 

Wear.  Wear  of  Hydraulic  Turbines  (L'Usure  des  Turbines  Hydraulioucs)-IV, 
Henri  Dufour.  La  Houille  Blanche,  vol.  20,  no.  53-.54,  May-June  1921,  pp. 
97-103,  13  figs-     Description  of  sand  removera    ised  at  Aekersand  Works. 


GRINDING 

\UTOMOBiLE  Parts.  Grinding  in  the  Automotive  Industry-II,  P.  M.  Heldt. 
Automotive  Ind„  vol.  45,  no.  7.  August  18.  1921,  pp.  31.5-317.  3  figs.  Develop- 
ment of  specialized  forms  of  grinciing.     (To  be  continued.) 

FrXTtJBES.  Grinding  Practice— Variety  of  Fixtures  Used,  F.  Scriber.  Can.  Machy., 
vol.  26,  no  6,  .'August  11.  1921.  pp.  28-31.  14  figs.  Discusses  principles  and  shows 
how  grinding  wheel  comes  into  contact  with  work 

Some  Novel  Grinding  Fixtures.  Andrew  Macnab.  Am.  Mach.,  vol.  55, 
no.  8,  Aug  25,  1921,  pp.  309-312,  9  figs.  Grinding  blocks  with  ends  parallel. 
A  fixture  that  failed  and  how  trouble  was  remedied. 

GRINDING  MACHINES 

Manufacture.  Building  Grinding  Machines.  Eng.  Production,  vol.  3,  no.  45. 
August  11.  1921.  pp.  133-139.,  19  figs.  Description  of  products  of  Churchill 
Machine  'Tool  Co.,  Ltd.,  Manchester,  Eng. 


H 


HANDLING  MATERIALS 

ATTTOMoatLB  pLAtTP.  Handling  Materials  in  an  Automobile  Plant,  Fred  H.  Cohnn. 
Am.  Mach..  vol.  55.  no.  8.  Aug.  25,  1921.  pp.  292-2Q6.  12  figs.  Utiliaing  eleva- 
tors and  floor  openings  for  carryinc  material  from  one  floor  to  next.  Continuous 
assembly  and  modern  devices  for  facilitating  work. 

Methods.  Mo^^ng  Parts  from  Operation  to  Operation,  J.  M.  Macrae.  Management 
Eng..  vol.  1,  no.  3.  Sept.  1921,  pp.  167  169,  4  figs.  Discuases  four  methods' 
Mo\ing  by  trucks,  rolling  down  chutes,  sliding  on  gravity  conveyors,  handling 
by  power  conveyors. 

HEAI-TH 

Cbeuical  Induatrt.  Occupational  Diseases  in  Chemical  Industrie-s.  Frederic 
Dannerth.  Indus,  Management,  vol.  62,  no.  3.  Sept.  1,  1921,  pp.  145-147, 
4  figs.     How  workers  in  chemical  plants  are  safeguarded. 


HYDROELECTRIC  PLANTS 

Waterwheel  Design  and  Setting.  Advances  in  the  Art  of  Warterwheel  Designs 
and  aettinss,  W.  M.  White.  Jl.  Am.  Inst.  Elec.  Engrs..  vol.  40,  no.  8,  Aug. 
1921.  pp.  668-682.  23  figs.  Notes  on  speed  regulation;  runners  and  runner 
materiala;  draft  tubes;  shaft  and  bearings;  guide  vanes;  governors;  turbine 
casing;  vertical  vs.  horizontal  units,  control  valves;  and  power  house  setting. 


INDUSTRIAL  MANAGEMENT 

Administrative  Planning.  Planning  Applied  to  Administration.  Eng.  &  Indus. 
Management,  vol.  6,  no.  7.  Aug.  18.  1921.  pp.  174-177.  Indicates  to  what 
estent  field  of  industrial  administration  has  been  entered  by  scientific  manage- 
ment. Notes  on  planning  of  sales,  relationship  between  stock  and  finished 
products,  and  finances. 

Budgets  and  Production.  The  Expense  and  Finance  Budgets.  Park  Mathewson. 
Indus.  Management,  vol.  62,  no.  2,  Aug.  1.  1921,  pp.  109-113.  3  figs.  How 
they  concern  production. 

Charts.  Managing  an  Industry  by  Graphic  Charts.  Arthur  T  Burnet.  Manage- 
ment Eng..  vol.  I.  no.  2,  Aug.  1921.  pp.  83-87.  2  figs.  Typical  charts  and  their 
use.     How  current  facts  are  quickly  and  economically  supplied  to  excutive. 

Standardizing  the  "Z"  Chart.  Arthur  R.  Burnet.  Manaaement  Eng., 
vol.  1,  no.  3.  Sept.  1921.  pp.  153-158,  4  flgs.  Discusses  standardizing  type  of 
management  engineering  chart  known  as  the  "Z"  chart  to  permit  of  its  pro- 
duction in  quanlity. 

The  Ratio  Chart  and  Its  Application-II  and  III,  Percy  A.  Bmns.  Indus. 
Management,  vol.  62.  nos.  2  and  3,  Aug.  1  and  Sept.  1,  1921.  pp.  99-104  and 
166-171.  19  figs.  Ba.«ed  on  memo  notes  of  an  ofl&ce  manual  lor  guidance  of 
draft<imen  unfamiliar  with  ratio  plotting.  Advantages  and  disadvantages 
of  ratio  charts  compared  with  charts  on  arithmetic  basis. 

See  also  gatiU  charts. 

Efficïenct.  The  Final  Measure  of  Industrial  EflSciency.  A.  L.  DeLeeuw.  Manage- 
ment Eng..  vol  1,  no.  3.  Sept.  1921.  pp  141-146.  1  fig  Notes  on  how  to  obUin 
maximum  eflBcienoy.  Consideration  of  equipment  and  plant  eflSciency. 
Influence  of  capital  charges.     An  application  of  index  numbers. 


JOURNAL     O  1-      I"  II  li     ENGINEERING     I  N  S  1  1  T  U  T  E    OF     CANADA 


153 


KNUiNiBKniNn  Hnipaimi,  TitAlHma  ik.  Rilullnt  Counni  In  Mnnnietnrnt  Kngin- 
(MTlnit  Cnltinn  I*.  HHim  Mnnngrmnit  Kiir  .  vol.  1,  un  I,  Jtilv  tU2l,  pp  43HH, 
I  liii  <iivi<«  liiiiki*-U|>  nf  ritflit  roiinii'*!  itml  liiitn  tl)i>tt«H|  Ui  rnrii  Kriirnil  crnilp  uf 
tiiiltii'i'tn  mil)  tu  r»nvh  Rt'tiFv       HuiiiiiKiry  nml  t-linrl  atiDwiiiic  nuiiilHT     t»)     huiira 


ntctl   to  iiiilUuiliial  Nultit'<*tB 


INOUm-RIAL  RËLATION'H 

AucnirANirtTlON      IiHliutriat    Ani'  '  I.uthrr    O     nurliriKAn»"      XtmrUy 

iS.  Y.\,  vol   '^H.  no    1.  Hrbi    !'•  l'oliry  fjf  Hrown  é  nbun'*  MU 

t'o  tu  iiMiatiriK  nlirii  «>t/ipluyc«K    •' .■-  Aineri/^o  ciuurn«. 


(JASPr  ('haut*.  Thn  (inntt  (.'luirl.  WhMih"  Clark.  Miiiinat-'iKMit  Kng.,  vnl.  I,  no» 
:^iu)<|:t.  AiiR.  niiiISrpt.,  lUl'l  np  77-n:.',  Il  tlKa.,  nml  HW-KUl  n  |)a«.  AdvunUfr*. 
priiu'iplo,  lrr)tnli)tir  nml  nppiirAtiun  tu  nmn  rrtHirtlii  nml  Inyouti. 

Inhi*kction.  limpcrtion.  Mcth  Wlit  ,  vol.  52..tNIMI.  Auiiiut  1:^,  1U21.  pp.  1IH- 
IIU,  Q  hxa.     DiniMuuifA  norcMtty  (ur  itwiicntion  nnd  Inrt  rrquiri'fl  l>y  inapcTtor. 

M.iHKKTiNn.  Tlio  Kliniinntiuii  nf  Wa*tr  in  Miirkrtinic.  William  H.  Xiamr-t.  Cht'tn. 
A  MctnlUirHlrtil  Kuu.,  vnl.  2ft.  no  1».  Aiiit.  ai.  I1»21,  Pp  lïO-122.  8tntcH 
tliut  nutrkrtiiiff  froni  noint  of  view  nf  iimnufnrturrr  mn  br  mnrlc  nlll^^  prnlîl- 
itlilo  l>y  ivpriliration  nt  lu'ttrr  niclhniU  of  iliiitril>iili«n  an'l  tiy  iiituljlifhnirnt  iif 
iniprovetl   N«>Uiii|i    polirit'M 

Matbihai    SfKririCATiON-A.     Mfitrrial   S|H'cilirati<inf<.   K.    A.    .\IU-ut.     ICnx'    &   Ind. 
uniisi>mont,  vol.  i\,  iio.  Fi.  Aueuit  4.  1P21.  pp    ll-l-lIA.     ICmphasiim  necf»- 
sity  for  complète  HporificntionM  of  mntrriuU  in  qivw  of  smnll  lurre. 


Ht   UAN    I 


I  r  M  I  s  !•*  I  '. 


Ilurniiii  Î'J»-!! 


,  i:.. 


tiiul   iiiaittttfdii*  lit 


INDl'HTItY 


i.K.  J    I    n.di^f      lîul    M.nn. 


-».il. 


AiuiiTiiATinv  CorttT^      WiuiU-a  in  f.itisatifjn.  WcMinKton  Giinfin      f  i  -  ■■ 

liimirnl  Knir..  V'J.  '2't.  no   0,  Au*,  .'fl,  l'J21,  pp    4Z^'/7      !>'  ■•/m 

litil^nlion  snid  lo  Im>  potcntinl  factor  in  nutrrtitm  or  fnilurv  of  or 

buaincm.     l>iick  of  knuwicdtrr  of  torhnirftl  f-rnis  knd  starMlardii  i,..  i,.^, .  ...  ■  .Mirta 
n  Htrong  sr^umcnt  for  eiftAhlifthmeot  of  arbitration  rourlB  within  tmtttatry. 


I\MUI.AT0It8.  ELECTRIC 


CiVBRTiMK,  Infut-nce  ov.  Tlic  InHiienrc  of  Ovprtimc  on  C'uittji,  B.  C.  t»toat.  Mun- 
(MtrnitM)t  KnK.>  vol.  1,  no.  1,  July  1021,  pp.  (I-IO.  Wagr  co^ts  and  «hop  miiin- 
tcnuncc  as  influoncod  by  oviTtime;  cllfert  on  shop  morale  and  on  workmannhip. 


HrHHiNfi  rOR  IltoM  FitEquE\-cir.  Rntrring  Btulitnicfl  fjf^icm-d  for  >liffh  Fr«>(|tieory, 
Gcorgo  lacwift.  Kloc.  Kcv.,  (Chicago)  vol.  79.  no.  0,  AugiMt  (t,  1921.  pp.  197*1W, 
7  tiyn      DiMcuwKw  ntrairui  impoted  on  injiulatorn,  iihap^  of  «hirld  and  impact  t^«t 


l*i.\NNiNO.  Prpralrulfttion  in  tlip  Factory  (AufRabcncincr  Bctri«'b<ivorkalkiilotion>. 
Paul  Biachoff  Wtrkstalf.stoclinik.  vol.  15.  no  1.1.  Amt  1.  H»2I.  pn  44H-4FfO, 
5  fifpi.  Voiiitjt  out  advantages  of  prcdotormiiiHtion  of  time  rctpiirccf  for  fiaifih* 
ing   a    workpipcc. 

I'nonrcTioN-  ('o.\Tnoi-.  Produrtion  Control.  P.  .1.  DiirliiiKton.  InduR  Managp- 
incnt,  vol.  <t2.  no.  2,  Aujr.  1,  1021,  pp95-!l8,  2fÎKs.  Its  strong  and  weak  points. 
Author  sets  forth  purpo-scs  and  r'^nuirement.s  and  emplirwtros  permanent 
mnnnfîomrnt's  vital  relationehi|)  to  system. 


IXSULATiOX.  ELECTRIC 


PoncKiAlv.  Th*!  Manufacture  and  Tr^iting  of  High  Tension  Porrr-bin  In^ulaUini- 
A.  I).  Allen.  Contract  R^  .  vol.  '.iÔ.  no  32.  Augiwt  in.  1021.  pp  72î»-73l.  8 
figa.     ne«cri(>'*s  proccMCs  of  rnanuf:i'"turr  and  car**  ro<iuif<l  in  jri'<rK'ftion. 


I.NTERXAI--COMBUSTION  EXGIN'E.S 


Production'.  Economics  or.     The  Economics  of  Pro<luction- 
Am.  Mach.,  vol.  .W.  no.  10,  Sept  8,  1021,  pp.  381-3S2. 
production. 


HI.  D.  A.  McCabc 
CcstA  and  price  and 


Phodcction  In'CUEase.  Accumulative  Ski!)  As  a  Factor  in  Production,  Hugo  Die- 
mer.  Management  Eng..  vol.  1,  no.  2.  Aug.  1921.  pp.  111-112.  Proof  that 
group  experience  and  pride  in  work  increase  output. 

Scientific  ManaRcmcnt — XXIX,  Henry  Atkinson.  Eng.  &  Indus.  Man- 
ngement.  vol,  fi,  no.  4,  July  2S,  1921.  pp.  07-98.  Incentives  to  economical  pro- 
duction. 

Six  Ways  of  Increasing  Production,  G.  D.  Halsey.  Management  Eng, 
vol.  I,  no.  2,  Aug.  1021.  pp  07-08  (1)  Introduction  of  labor-saving  mach- 
inery; (2)  specialization;  (3)  aKPregntion  (combination  with  any  other 
department!  ;  (4)  standardization  of  narts;  (5)  elimination  of  wastes  of  ma- 
terials; and  (G)  inoreasing  individual  efficiency. 

PnouHAM  For.  What  is  Management  in  Industry?,  C.  E.  Knoeppel.  Management 
Eng.,  vol.  1,  no.  1,  July  1921,  pp.  23-28,  1  fig.  Placing  blame  and  axing  reapon- 
stbiiity.     A  program  for  management. 

Routing.  Cutting  Out  Waste  in  the  Shop.  Elcc.  Ry.  J!  ,  vol.  58,  no.  6.  August  6, 
1921,  pp  193-lOS,  24  figs.  Discusses  minimizing  of  lifting  operations,  effective 
routine  of  niacliinc  jobs  and  permanent  repair  of  defective  parts. 

The  Croup  System  of  Process  P.anning,  W.  J  Hiscox.Machinery,  (I.ond.\ 
vol.  18.  no.  464,  August  IS,  1921,  pp.  600-601.  Discusses  routing  of  jobs  through 
the  shop. 

Smalt.  Factories.  Management  Problems  of  the  Small  Factory,  Ernest  Cordeal. 
Indus.  Management,  vol.  62,  nos.  2  and  3.  Aug.  1  and  Sept.  1,  1921.  pp.  114-110 
and    1S2-1S7,   4   figs.     Aug.:     Costs  and   their  use.     Sept.:   Supervision   and 

inspection. 


Cycle  Evalcatixo  Chart  A  Nomographic  Chart  for  Ga^et.  T.  B.  M«'rlfy.  Engin* 
eering.  vol.  1 12.  no.  290».  Aug.  20.  1921,  pp.  302-304.  5  fig».  Chart  developed  by 
author  for  evaluating  with  ease  and  rapidity  internal-combufltion-^'ngine  cycles, 
which  yields  approximate  results,  claimed  to  be  preferable  to  "standard"  values. 

Installatiov.  Practical  notes  on  the  Inatatlation  and  Running  of  Petrol,  Petrol- 
Paraffin,  and  Smi-Dip9cl  Engines,  D.  P.Lamb.  Mech.  Wld-,  vol.  70.  no.  1804, 
July  29,  1021.  pp.  91-92.  Diftcussc».  reverse  gear,  exhaust  pipe,  circulating 
pumps,  gear  pumps  and  fuel-supply  system.     (To  be  contiouerl  ) 

LARGE-Cri.iNDER.     Internal  Combustion  Engines  with  Large  Cylinders.  James  M<»- 
Kechnic.     Gas   &  Oil  Power,  vol.   16,  no.   101,  August  4.  1921.  pp.   17.3-174. 
1)lscussos  requirements  of  mercantile  ships,  electric  drive,  two  stroke  desigit.  ' 
and  gives  table  of  test  data  of  1000-b.  hp  uingle-cylinder  engine.     From  par>fr 
read  before  Instn.  CiWl  Engn. 

Oi'EH.ATiON.  Practical  Notes  on  the  Installation  and  Running  of  Petrol,  Petrol-Paraffin 
and  serai-Diesel  Engines.  D.  P.  Lamb.  Mech.  Wld.,  vol.  52.  no.  1SC5,  August 
5,  1921,  pp.  112-115,  Discusses  carburetors,  lubrication,  magnetos,  water 
circulation,  etc.     Paper  read  before  Instn.  Mar.  Engis. 

See  (dito  Aeroitlane  Engines;  Aulonu^iU  Engines:  Diesd  Engine»:  Oil  Engine* 
Semi-Diesd  Engines. 

IRON 

FocxDRY.  Foundry  Irons  for  Particular  Uses.  Y.  A.  Dyer.  Iron  Age,  vol.  108, 
no.  10,  Sept.  8,  1921,  pp.  585-588.  Differentiating  characteristics  of  gray  iron, 
mottled,  chilled  or  white.     Analyses  of  certain  casting. 


Storekeepino.  The  Essential  of  Storekeepinir.  Wallace  Clark  and  C-  E.  Da\âes. 
Management  Eng.,  vo*.  1  no.  1.  July  1921.  pp.  11-16.  9  figs.  Notes  on  store- 
keeper's responsibilities;  marking  the  order  points;  keeping  records  of  stock; 
safeguarding  stores;  disposing  of  unneeded  material;  and  selection  and  training 
of  personnel. 

Woodworking  Shops.  Production  Control  in  Wood- Working  Shops.  F.  B.  Sampson. 
Wood-Worker,  vol.  40.  no.  6,  August  1921,  pp  30-32,  8  figs.  Outline  of  funda- 
mentals of  production  control.  Gives  time  allowance  and  operations  layout 
charts. 

See  nl'jo  Fatigue;  Time  Sfvày. 


IRON  ALLOYS 

Iron-Nickel.  Making  a  5-pcr  cent.  Nickel-cast-iron  Alloy  in  an  Electric  Furnace 
D.  N.  Witman.  Trans.  Am.  Inst.  Min.  &  Met.  Engrs-,  no.  1087-S,  August 
1921,  4  pp.  1  fig.  Discusses  different  alloys  used  for  production  of  electrical- 
resistance   girds. 

Ihox-Silicon  System.  On  the  Equilibrium  Diagram  of  Iron-Silicon  System,  Takejifo 
Murakami.  Science  Reports.  Tôkohu  Imperial  Univ..  voL  10.  no.  2,  June  1921. 
pp.  79-92,  26  figs  Description  of  experiments  carried  out  resulting  in  a  revision 
of  the  equilibriimi  diagram  by  Guertler  and  Tammann. 


INDUSTRIAL  ORGANIZATION 

Large  Contract  Plakts.  Organization  of  Large  Contract  Plants,  George  H.  She- 
pard.  Machy.  (N.Y.),  vol.  27.  np.  12.  Aug.  1921,  pp.  1100  1103.  3  figs..  Deals 
with  organization  of  plants  making  variety  of  products,  and  establishment 
of  planning  dispatching,  and  recording  systems. 

Small  Snopg.  Organization  and  Management  of  the  Small  Shop — IV,  E.  W.  Leach. 
Am.  Mach..  vol.  55,  no.  9.  Sept.  1,  1921.  op.  33S-341.  Financing  company: 
co-operating  with  investor;  advantages  and  disavantages  of  partnerships  and 

corporation.s. 


IRON  CASTINGS 

Chill  Castings.  Chill  Castings  (Le  Moulage  en  Coquille) ,  A.  Dat  Arts  et  Métiers, 
vol  74.  no.  9.  June  1921.  pp.  167-170,  II  figs.  Discusses  making  of  mold,  pour- 
ing under  pressure,  etc. 

Nickel  and  Cobalt  in.  Nickel  and  Cobalt  in  Iron,  O.  Bauer  and  E.  Piwowarsky. 
Iron  Age,  vol.  108,  no.  9.  Sept.  1,  1021,  p.  513.  German  experiments  on  iron 
castings:  nickel  improves  physical  properties.  Translated  from  Stahl  u. 
Eisen,    Sept.    30,    1920- 
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MACHINERY 


LABOJR 

JIouKsor  Work  and  Ovtpvt.  Hours  of  Work  aud  Output.  Eng.  &  Ind.  Manage- 
ment, vol.  G,  no.  5,  August  4,  1921.  pp.  122-124.  Annual  report  of  Briti-sh 
Chief  Inspector  of  factories  and  workshops. 


Vibhation.  Elimination  of  Marhine  Vibration.  Indian  Ind.  &  Power  vol.  18.  no. 
10,  June  1921,  pp.  520-631,  6  figs.  Explains  origin  of  vibrations  and  shows 
liow      to     overcome     them. 


MALLEABLE  IRON 


LoHS,  Sources  of.  The  Sources  of  Labor  Loss,  J.  Burk  LeClere.  Indus.  Manage- 
ment, vol.  62.  no.  3.  Sept.  I,  1921.  pp.  177-181.  How  they  affcot  production 
through  man  power. 

LABOR  TURNOVER 


American  Foundry  Practice.  American  Malleable  Cast  Iron-XIV-XVIII.  H.  A. 
Schwartz.  Iron  trad«  Rev.,  vol.  69,  nos.  2.  4,  fi,  8  and  10.  Julv  14-28.  Aug.  II- 
25,  aud  Sept.  8,  1921.  pp.  98-101.  2  figs.,  23-1-238,  8  figs  ,  3.54-359.  4  figs..  490- 
409,  3  fîga.  and  611-616,  9  figs.  July  14:  Cupola  and  open-hearth  melting. 
July  28:  Annealing  practice.  Aug.  11,  Metallurgy  of  annealing.  Aug.  25; 
Patternmaking  and  molding.  Sept.  8:  Cleaning  and  finishing. 


Accidents  in  Relation  to.  The  Unexpected  Trend  in  Accident  Prevention  C. 
B.  Auei  Management  Eng..  vol.  1.  no.  I.  July  1021,  pp.  35-41,  2  figs.  Long 
service,  good  HcRlth,  contentment,  cleanliness,  and  carefulness  are  said  to  be 
more  important  than  mechanical  devices. 


LIGHTING 


Cann'ERIbs.  SoUHng  Special  Light  Problems  in  the  Modern  Cannery.  Warren 
Alden.  Jl.  Electric  &  Western  Ind.,  vol.  47,  no.  4,  August  1.5.  1921.  pp.  H5, 
1  fig.  Describes  illumination  in  plant  of  Pratt-Low  Preserving  Co.,  Santa 
Clara.  Cal. 


LIGHTNING  ARRESTERS 


MANUFACTURING 

Special  Tools  vs.  Standard  Equipment.  Manufacturing  With  Special  Machines 
VH.  Standard  Equipment,-IV,  F  Jenks  and  M.  H.  Cbristopherson  Am.  Mach., 
vol.  55.  no.  9.  Sept.  I.  1921.  pp.  349-353,  13  figs.  Portable  devices  for  plain  and 
thread  milling.  An  angular  drilling  fixture-  Special  machine  for  milling 
sinuous    oil    grooves. 

MARINE  STEAM  TURBINES 

Geared.  Geared  Marine  Turbines,  C.  R.  Waller.  Am.  Mar.  Engr.,  vol.  16,  no.  10. 
May  1921,  pp.  11- 13,  4  figs.  Gives  description  of  type  built  by  De  I^aval  Steam 
Turbine  Co. 


TYPr,.<ï.  Lightning  Arresters  on  Overhead  Power  Svstems.  Alfred  Still.  Elec.  Rev., 
(Chicago),  vol.  79,  no  6.  August  6,  1921,  pp.  192-196.  4  figs.  Discusses  multi- 
gap,  electrolytic  and  oxide  film  apparatus. 


LIME 


MATERIAL  HANDLING 

Modern  Methods  The  Moving  of  Materials  in  Industry,  R.  M.  Gates.  Manage- 
ment Eng.,  vol.  1,  no.  2,  Aug,  1921,  pp,  65-70,  9  figs.  Suggestions  for  better 
and  greater  application  of  mechanical  material-moWng  devices. 


Kilns.  Some  New  Features  in  Limekiln  Construction,  Richard  K,  Meade.  JI.  Ind. 
&  Eng.  Chem..  vol.  13,  no.  8,  August  1921,  pp.  722-727.  5  figs.  Discusses 
improvements  in  design  of  flame  and  rotary  kilns,  especially  combustion. 


LUBRICATING  OILS 


MATTER 

Changes  of  Form.  Crystals,  Solids  and  Vitreous  Matter.  A.  Portevin  Soi.  Am. 
Monthly,  vol.  4,  no.  2.  Aug  1921,  pp.  137-141,  6  figs.  Basic  principles  and 
general  phenomena  relating  to  changes  of  form  in  matter.  Translated  from 
La  Revue  de  l'Ingénieur,  April,  1921. 


SpEcrrcATiONS.  Lubricating  Oil  Temperature  Charts.  Gas  Age-Rcc,  vol.  4S,  no.  5, 
August  20,  1921.  pp.  201-202.  2  figs.  Show  effect  of  viscosity  on  lubrication 
oils;  gives  specifications  for  selceting  oils. 


LOCOMOTIVE  BOILERS 


MEASURING  INSTRUMENTS 


Electric  Sensitive.  Sensitive  Measuring  Apparatus.  J.  B.  Moran.  Machy.  (N.Y.) 
vol.  2S.  no.  I,  Sept.  1921,  pp.  36-37,  2  figs.  Describes  electrical  measuring 
de\ice  which  is  sensitive  go  one  two-  hundred  millionths  of  an  inch. 


Tubes.  Steel  vs  Brass  Locomotive  Boiler  Tubes.  'Te  Tube  de  Chaudière  de  Locomo- 
tive acier  ou  laiton?),  O.  Hock.  Revue  Universelle  des  Mines,  vol.  10,  no. 
3,  August  1,  1921,  pp.  261-269.  Discusses  experiences  in  various  countries  .ind 
shows  that  steel  tubes  are  more  economical. 


LOCOMOTIVES 


Oii^BuRNiNG.  Liquid-Fuel  Burning  Locomotives  on  British  Railways-I.  Ry.  Engr., 
vol-  42,  no.  499.  August  1921.  pp.  304-310.  11  figs.  Describes  recent  develop- 
ments with  various  companies.     (To  be  continued). 

TiMKs.  Machining.  Too!s  for  Boring  and  Turning  Locomotive  Tires-II,  Fred  H. 
Colvin.  Am.  Mach.,  vol.  55  no.  8,  Aug.  25,  1921,  pp.  313-317,  21  figs  Roueh 
and  finish  turning  tools.  Solid  tools  and  tools  in  holders.  Angles  of  rake  and 
clearance  are  said  to  varj-  greatly  in  different  shops. 


METALS 


GAr-ORiziNO.  Protection  of  Metals  by  Calorizing  (La  IVotection  des  Métaux  par  la 
Calorisationl.  Le  Génie  Civil,  vol.  79.  no.  6.  August  6.  1921,  pp.  131-132, 
3  figs.     Discusses  principles,  advantages  and  difficulties  of  process. 


MILLING  MACHINES 


Pressures  Exerted  by  Cutters  Determining  Pre.«isure5  Exerted  by  Cutters. 
Can.  Machy.,  vol  26,  no.  4.  July  28.  1921,  pp.  33  and  35.  3  figs.  Describe» 
de\ice  indicating  pressures  exerted  on  various  parts  of  milling  machine. 


MINER'S  LAMPS 


M 


Ttpes.  Approved  Safety  Lamps  For  Mines.  Colliery  Guardian,  vol.  122,  no.  3160, 
July  22,  1921,  pp.  241-242.  5  figs.  Describes  various  safety  lamps  approved 
by  British  Board  of  Trade. 


MACHINE  DESIGN 


MINING  ENGINEERING 


Errorb.  Causes  of.  Common  Causes  of  Errors  in  Machine  Design  R.  H.  McMinn. 
Machy.  (N.  Y.).  vol.  28,  no.  I,  Sei)t.  1921,  pp.  38-39,  Instructions  and  standards. 
Convenient  form  for  data.    Attitude  toward  errors.     (Concluded.) 


Foreign  Exploration.  Training  for  Foreign  Exploration,  H.  Foster  Bain.  Bui. 
School  Mines  &  Metallurgy,  Univ.  Mo.  vol.  13. _  no.  3,  June  1921,  pp.  3-15. 
Discussion  of  the  prospects  of  the  profession  of  mining  engineering. 


MACHINE  GUNS 


MOLYBDENUM  STEEL 


Barrets,  Life  of.  Some  Factors -Affecting  the  Life  of  Machine-Gun  Barrels.  W.  W. 
SveshnikofT.  Dept.  Commerce.  Technologic  Papers  Bur.  Stand,  no.  191, 
.Tune  4.  1921,  27  pp.  19,  figs.  Résultas  of  experiments  show  that  deterioration 
is  due  to  combination  of  abrasive  action  of  bullet  and  abrasion  by  hot  gases. 


Uses,  Molybdenum  Steel  Uses  Increase,  M.  H.  Schmid.  Iron  Trade  Rev.,  vol. 
fi9,  no.  9,  Sept.  J.  1921,  pp.  559-561.  Use  in  manufacture  of  automobiles  and 
other  applications.  Tests  show  properties  of  various  alloys.  (Abstract.) 
Paper  presented  before  Am.  Soc.  for  Steel  Treating. 
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lMr*CT  Titn'i». 


MONi:i,  MKTAI, 
Notn  on  Notuliml  linr  Itnimct  ' 


'raU  mid  Touihni'M  u(  MonrI  MnUl, 
K.  (I.  WnltviilHTM,  Cliriii.  à  Mrt  Knii  ,  vol.  24.  n».  R,  Aiiiiiut  21.  W2\.  pp. 
.H2ï-31i3      (livni  ilFlitlIii  of  Chnrpy  unil  Iiml  IniU 


Cam  That 
Wl.l 


0>ncrf-tp  !*i 

Mil      III.     I 

pnvfrnnnl  lue  * 
■urfii('4*  partirui  .i 


l'AVKMKNlH.  CONCRKTK 

Vf  lîM  r,t  r.,r  r'jiy  Vi„  .  t  »lil,  far  Traclu.  C  IL  Ect.     Kat 
irai  nul  will  (ivc  *  itnwt 


MOTOK  UUHRH 


PKTH(Jl,EUM 


HAii.WAT-TnACK  Motor  C-linnibu»  l*'or  Huilwny  Horvicr 
vol  »0,  no  (I,  Auaiint  IS,  lliïl.  pp.  70-71.  4  lliri  ' 
ChMtiprnku  \VpHt4*rn  H    H        U  n  oiii'-timii  tiiiii 


Trnniwiiy  *  Ry.  Wl.l.. 
Duilt  liy  J.  (I    Urill  Co   ~ 


(ur 


MOTOll-TUUCK  TllANaPORTATION. 

Ci»ii-AniDON  WITH  Railwath  l'hii  Motor  Truck  «ml  tho  Ilnilroad.  Rolliii  W 
Ilutrhinson  Inilvlt.  MiuiiuintiitMil,  vol  0'2,  no  .1.  Sept  I,  1021,  pp.  131-138, 
4  tigs.     A  forociwt  of  future  of  inotoriioil  tiigh-w:iy  eominwci^. 


MOTOR  TRUCKS 


UluTii.i.ATliiN  Minrral  Oil  Dintilliilion 
Auauat  llll^l.  im  3I.'I-3W.  4  lien 
pretinitiiiK.     (lo  bi)  continued.) 


IVtroIrum  Wld.,  vol    18.  no.  241,  Au«u»t 
DiaruMoi  'luaitiona  o(  dephJcvnitinn  and 


RuLVINO.  Miniiniiini  Hint  LoMn  in  Oil  l<>-rinin(.  Min.  A  Oil  Ilul  .  vol  7  no  8, 
Aiuual  1021,  pp  /(37-A3n  and  503.  4  fi(a.  DiaeuMca  hi(h-tcrapenturr  b««t 
inaulntom  im  iippliixl  to  various  ntilla. 

The  Ki^finiiiK  of  l'ctrolium.  C.  K.  Kmncit,  Mid.  A  Oil  Bul.,  vol  7.  no  ». 
August  IB2I,  pp.  r,2l-t>JS  nnd  .M3,  2  figa.  Diacuaaea  franional  distillation 
gaaoUne,  napbllia,  lubricating  oila,  wax.  petrolatum,  etc. 

PILF-S 

CoNCHCTB.  Systfnu  of  Concrete  PiIm.  Eng.  Wld..  vol.  10,  no.  2,  August  1021. 
pp.  81-85.  3  figs  Ocscribra  kinds  of  concrete  piles  made  by  *  number  of  con- 
tracting  firms. 


Stiau.     The  CInrkson  .Steam  Lorry.     Engineering,  vol.  112.  no.  2003,  .\ug.  10,  1021, 
pp.  275-278,  t2Kg9.     .Vew  typo  of  vehicle  wliioh  burns  coko      Details  of  engine, 
oiler,    etc 


Kil 


o 


OIL  ENGINES 

DoDBLK-AcTtN'o  TwoStrokb  Marinb.  The  Firat  Motor  Ship  with  Double-Arting 
Two-Stroke  Enginea.  U.  Dreves.  Engineer,  vol.  132,  no.  3425.  Aug.  19,  1921, 
pp.  I01-l!t2,  1  IiR.  Dpscribcs  ongines  iiistalled  on  twin-screw  cargo  vessel, 
Fritz,  having  three  working  cylinders  of  480  mm.  diam.  and  710  mm.  iitroke. 
and  developing  S30  brake  hp.  at  120  hr.p.m  Account  of  trial  tripta  with  ship 
which  was  delivered  to  England  in  November,  1919,  according  to  terras  of 
Peace  Treaty. 

Marinb.  Some  observations  on  Marine  Oil  Entwines.  D,  M.  Shannon.  Mech.  Wld., 
vol.  52.  no.  1S07.  August  19.  1'.121.  pp.  143-144.  11  figs.  Discusses  Diesel  and 
hot-bulb  engines.  (To  be  conlinuea.)  From  paper  read  before  Inst.  Mar. 
Engrs. 

OIL  WELLS 


Pbeskhvation  of  Timbkr  TinilMT  F'iling  in  Waters  Infested  by  Marine  Houn 
Engineer,  vol.  1.12,  no.  3420.  July  15.  1921.  pp.  57-58.  HamlU  of  investiga- 
tions by  special  eommittec  appointed  by  .^m.  Wood  Prescrvcni'  Awn.  and  U 
■S.  Forest  Product*  Laboratory  to  study  dntructive  effect*  of  wood-borinc 
insects  upon  timber  piles  in  .San  Francisco  Bay. 

PIPE  LINES 

Wood-Stavk.  Wood  Pipe  Lines  in  New  England  Hydroelectric  Development. 
Eleo-  Rev.  fChicagol.  vol.  79.  no.  8,  August  20.  1921.  pp.  2G5-2(i8.  S  figs 
Also  in  Eng.  Wld..  vol.  19,  no.  2,  Aug.  1921.  pp.  77-80,  8  fig».  Some  data  on 
recent  wood-stave  constructions. 

PISTONS 

Machining.  Machining  One  Hundred  Engine  Pistons  per  Hour.  J.  H.  Moon. 
Can.  Machy..  vol.  26.  no.  6,  August  II.  1921.  pp.  25-27.  12  figs  Examples  ol 
work  produced  including  valve  stem  guide,  eni^ne  val%'e  cage,  etc. 

PLANERS 

Mechanical  Reversing  Drive.  A  Mechanical  Reversing  Drive  for  Planning 
Machines.  Engineer,  vol.  132.  no.  3422.  July  29.  1921,  pp.  124-125.  3  figs. 
Details  of  the  Xcwton-Derby  patented  reversing  drive. 


Production.  Some  Principles  Governing  the  Production  of  Oil  Wells,  Carl  H.  Beal 
and  J.  O.  Lewis.  Petroleum  Times,  vol.  6.  no.  135.  August  G,  1921.  pp.  183- 
185,.  Discusses  natural  and  artificial  influences  in  j'ield  of  wells.  (To  be 
continued.) 

OXY-ACETYLENE  CUTTING 

Radiooraph  and  Ox^'Oraph  Machines.  Oxv-.\cet.vlene  Cutting  Machines. 
Engineering,  vol.  112,  nos.  2903.  2904  ami  290=;.  Aug.  19.  26  and  Sept.  2.  1921. 
pp.  274-275,  307-311  and  356-357,  30  figs.  Constructed  by  Davia-Bournon ville 
Co..  Jersey  City  N.  .T.  Aug.  19:  Dotail.i  of  the  radioçraph  machine  for  cutting 
metal  up  to  20  or  22  in.  thick  in  straight  lines  or  to  circular  profiles.  Aug.  26 
and  Sept.  2:      The  oxygraph  machines  nos.  lA  and  2.\. 


PORCELAIN 

Physical  Properties.  The  Phy^cal  Prpperties  of  Porcelain.  (Die  physikalis- 
chen  Eigenschaften  des  PorzeUans).  F.  Singer  and  E.  RosenthaL  Sprech- 
saal.  vol.  54,  no.  22.  June  2.  1921.  pp.  250-251.  Notes  on  melting  capacity, 
specific  weight,  coefl5cients  of  expansion,  compressive  heat  capacity  modulus 
of  elasticity,  hardness,  compressive  tensile  and  bending  strength,  optical  and 
electrical  behavior,  etc.     (Abstract.)     Report  of  German  Ceramic  Soo. 

PORTS 

Equipment.  Docks  and  Harbours:  General  Structural  Lay-Out,  Sy-îteras  of  Control, 
Operation,  and  Charges,  D.  J.  Owen  JI.  Inst.  Transport,  vol.  2,  no  6,  May 
1921,  pp.  279-2SS.  Discusses  also  constitution  of  port  authorities,  function  of 
ports,  handling  appliances,  loading  and  unloading  of  vessels,  port  charges,  etc. 


PAINTS 

White  Lead.  Wliite  Lead  in  Painting.  Engineering,  vol.  112,  no.  2904,  Aug.  26, 
1921,  pp.  323-324.  Outline  of  statement  issued  by  London  Chamber  •>(  Com- 
merce entitled  Case  Against  Prohibition,  in  connection  with  subject  to  be  dis- 
cussed at  Int.  Labor  Conference  at  Geneva,  Oct-  25  on  the  prohibition  of  use  of 
white   lead   in  painting. 


POTASH 

Recotebt  From  Cement  Dubt.  The  Successful  Recovery  of  Potash  as  a  By-product 
From  Cement  Kilns,  Christian  Krarup.  Chem.  &  Met.  Engr.  vol.  25,  no. 
8.  August  24.  1921.  pp.  316-320.  2  figs.  Description  of  plant  in  which  cement 
dust  is  separated  from  potash  by  spray  washers  prior  to  electrical  precipitation. 


POWER  PLANTS 


PATENT  LAWS 

Needed  Improvements.  The  Patent  Situation,  Edwin  J,  Prindle.  Chem,  &  Metall- 
urgical Eng..  vol.  25,  no.  9,  Aug.  31,  1921.  pp.  417-419.  Claims  that  inade- 
quate salaries  and  insufficient  personnel  are  causes  of  waste  in  patent  office 
for  which  industr>;  must  pay  in  costlv  delays  and  burden  some  litigation. 
Analysis  of  legislation  designed  to  remeay  situation. 


Developments.     Developments  in  Power  Station  Design-V.     Engineer,  vol.  132,  no 
3425.  Aug.  19,  1921,  pp.  190-191,  4  fihs      Details  of  the  Bettington  boiler  arrang- 
ed for  burning  pulverised  coal,  comstructed  by  Fraser  &  Chalmers,  Ltd. 

Industrial.     Indiistrial  Powei^PIant  Data.     Power  vol.  54,  no.  4,  July  26,  1921, 
pp.  139-140.     Census  figxires  from  26  states  covering  primary  power  in  manu- 


facturing establishments. 


PRECIPITATION 


PAVEMENTS 

Accelerated  Wear  Tests.  Accelerated  Wear  Tests  by  the  Bureau  of  Public 
Roads,  F.  H.  Jackson,  and  C.  A,  Hogentogler.  Pub.  Roads,  vol.  4,  no.  2, 
June  1921.  pp.  3-21.  13  figs.  Results  of  testa  upon  granite-block,  vitrified-brick 
and  concrete  pavement  surfaces,  for  purpose  of  comparing  behavior  of  various 
forms  of  the  several  types  when  subjected  to  exceptionally  heavy  steel-tired 
traffic,  and  of  ascertaining  whether  resistance  to  wear  of  constituent  parts  may 
be  considered  as  reliable  index  of  wearing  value  of  these  materials  when  combined 
in  pavement.     Description  of  testing  machine  and  methods. 


Electrical.  Eliminating  VVaste  and  Nuisance  in  Smoke,  Fume  and  Gas.  P.  E. 
Landolt.  Chem.  &  Metallurgical  Eng.,  vol.  25,  no.  9,  Aug.  31.1921,  pp.  428-432, 
6  figs.  Notes  on  electrical-precipitation  methods  in  metallurgical,  and  chemical 
industries,  and  in  other  fields.     Costs.     Bibliography. 

Extracting  Flue  Dust  Electrically,  N.  H.  Gellert..  Iron  Trade  Rev.,  vol. 
69.  no.  2.  July  14.  1921.  pp.  102-105.  3  figs.  Describes  principle  involved  in 
precipitating  dust  by  Cottrell  process  and  method  of  operating  an  electrolytic 
cleaner.  Comparison  of  various  types  of  gas-cleaning  equipment.  (Abstract.) 
Paper  presented  before  Assn.     Iron  &  Steel  Elec.  Engrs. 
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PRESSES 

SAFEonARDlNQ.  Safety  Devices  for  Power  Presaea.  Machy.  (NÎ.  Y.),'vol.  27,  no.  12, 
Aug.  1921,  pp.  1106-1109.  and  vol.  2S.  no.  1.  Sept.  1921,  pp.  40-42,  18  figs. 
Guards  and  s.ifety  measures  provided  for  power  press  equipment  in  Cleveland 
Metal  Products  Go's  plant.  Cleveland,  Ohio. 

PRESSWORK 

Tooia.  An  Interesting  Press  Job.  Eng.  Production,  vol.  3,  no.  47,  Aug.  25,  1921, 
pp.  173-171,  10  figs.     Tools  for  producing  curtain  holders. 

PROFIT  SHARING 

British  Plan  British  Plan  of  Profit  Sharing.  T.  Sington,  Am.  Gas  Jl.,  vol.  115, 
no.  8.  August  20.  1921.  pp.  165-186  Discusses  method  adopted  by  gas  com- 
panies. 

Boiler  Firino.  Firing  With  Pulverized  Coal  (Le  Chauffage  au  Charbon  Pulvérisé), 
Paul  Frion.  Chaleur  et  Industrie,  vol.  2,  no.  15,  July  1921.  pp.  433-439. 
Diseu.'ises  application  of  pulverized  coal  for  furnaces  and  steam  generator,  also 
its   drawbacks   and   dangers.     (Concluded.) 

Use  of  Pulverized  Coal  in  Steam  Power  Plants,  H.  A.  Reichenbach. 
Elec.  Rev.  (Chicago),  vol.  79.  no.  8,  August  20,  1921,  pp.  261-264.  5  figs. 
Method  employed  in  handling  and  preparins?  fuel  for  delivery  to  furnace. 
Pipe  line  used  to  convey  pulverized  coal  1000  ft.  Some  teats  results  with  an- 
thracite silt  and  bituminous  coal. 

Power  St.^tions.  Developments  in  Power  Station  Design.  Engineer,  vol.  132, 
nos.  3420.  3421,  3423  and  3424,  July  15,  22,  Aug.  5  and  12,  1921,  pp.  70-71, 
90-91.  142-144  and  162-163,  II  figs.  Notes  on  by-products  and  waste  heat,  and 
pulverized  coal.  Different  types  of  pulverized  fuel  plants,  installed  in  English 
and    .\inerican    power-plants. 


R 


RAILS 


Roadbed.  On  the  Question  of  the  Construction  of  theRoad  Bod  and  of  the  Track, 
Charles  H.  Ewing.  Bui.  International  Ry.  Assn.,  vol.  3,  no.  7,  July  1921,  pp. 
835-S5G,  11.  figs.  Discusses  questions  of  ballasts,  rails,  tie  plates,  etc-  and  gives 
list  of  replies  received  from  railway  companies  to  a  question  blank. 

RAILWAY  YARD.S 

Illumination.  Correct  Illumination  of  Railway  Freight  Yards.  J.  H.  Kurlander. 
Ry.  lee.  Engr.,  vol.  12.  no.  8,  August  1921.  pp.  299-306.  13  figs.  Also  in  Ry. 
Age.  vol.  71.  no.  8,  Aug.  20,  1921,  pp.  337-340,  9  hgs.  Mounting  height  of 
lighting  umts  is  of  prime  importance  in  eliminating  glare  and  obtaining  best 
results.     Bibliograpny. 

REDUCTION  GEARS 

Heliocentric.  The  Heliocentric  Reduction  Gear  Machinery  (Lend.)  vol.  18,  no. 
464,  August  18,  1921,  pp.  598-599,  3  figs.  Dpscribes  new  type  of  speed-reducing 
gear  invented  by  W.  C  Pitter  and  manufactured  by  Central  Gear  Co.,  Lond. 

REFRACTORIES 

Jointing  Materials  for.  Notes  on  Jointing  Materials  for  Refractories,  L.  Brad- 
shaw  and  W.  Emery.  Gas  Jl..  vol.  155,  no.  3036,  July  20,  1921,  pp.  157-159, 
I  fig.  Discusses  jointing  materials  for  refractories  and  influence  of  osidlziog  and 
reducing  atmospheres  on  refractory  materials. 

REFRIGERATING  PLANTS 

Electric- Motor  Drive.  Electric  Motors  for  Driving  Refrigeration  Plants-Their 
Types,  Characteristics,  and  Selection.  W.  H.  Motz.  Power,  vol.  54,  no.  6, 
Aug.  9,  pp.  208-211,  5  figs.     Discusses  use  of  compound  and  synchronous  motors. 

REFRIGRATING  MACHINES. 

Carbon-Dioxide.  Refrigerating  Machines  (Machines  Frigorifiques),  A.  Rullier* 
Arts  et  Métiers,  vol.  74,  no.  8,  May  1921,  pp.  150-153,  5  figs.  Deacribes 
recent  improvements  in  COj   machines. 


Rbrollinq  Dipcarded  Steel.  RerolUng  Discarded  Steel  Rails,  John  D.  Knox. 
Iron  Trade  Rev.,  vol.  69.  no.  4.  July  28,  lî)21,  pp.  226-231,  10  figs._  Practice 
as  followed  by  Sweet's  Steel  Co.  in  preparing  broken  sections  for  mills.  Des- 
criptions of  plant. 

RAILWAY  ELECTRIFICATION 

Advantages.     The  Electrification  of  Main  Line  Railways  in  Relation  to  Traffic 
Working  Philip  Nash.     Jl.  Inst,  of  Transport,  vol.  2,  no.  5.  March  1921,  pp. 
194-202  and  Discussion  pp.  202-207.     Discusses  pros  and  cons  of  electicity 
and   steam   for   freight   haulage 

RAILWAY    MOTOR  CARS 

Gasoline.  Petrol  Rails  Cars  for  India,  Engineer,  vol.  132.  no.  3419,  .Tuly  8,  1921, 
pp.  44-45,  5  figs  Describes  2-ft.  6-in-gage  50-hp.  petrol  cars  built  for  Kalka- 
Simla  Railway  by  Drewry  Car  Co.,  Ltd.,  London. 

RAILWAY  OPERATION 

Automatic  Train  Control.     Problems  of  Automatic  Train  Control.     Ry.  Engr., 
vol.  42.  no.  499,  August  1921,  pp.  311-315.     Discusses  various  problems  and  cost 
of  installation,  principles  of  communication,  etc. 

Ceylon.  The  Ceylon  Government  Railways-II.  Ry.  Gaz.,  vol.  35,  no.  6,  August  5, 
1921.  pp.  257-258.  Abstract  from  British  government  report  on  administration 
and  working  of  railroad.     (To  be  Concluded.) 

Economics.  Ecomonics  of  Railway  Transport,  and  Methods  of  Raising  Revenue, 
J.  George  Beharrell.  Jl.  Inst,  of  Transport,  vol.  2.  no.  5.  March  1921.  pp.  218- 
232,  7  figs.  Discusses  density  of  traflSc,  revenue  and  costs,  rate-fixing  machin- 
ery,  commodity   ton   miles,  etc. 

Slow-Freight  Traffic.  On  the  Question  of  Slow  Freight  Traffic,  U  Lamallo. 
Bui.  International  Ry.  Assn.,  vol.  3,  no.  7.  July  1921,  pp.  857-884,  10  figs. 
Discusses  freight  wagons,  organization  of  train  services,  influence  of  rating  on 
working  capacity   of  rolling  stock. 


ROLLING 

Non-Metallic  Products.  The  Rolling  of  Nom-MetalHc  Products,  Morris  A.  Hall. 
Raw  Material,  vol.  4,  no.  8,  August  1921,  pp.  273-278.  9  figs.  Dicus.<»e3  kinds 
of  rolls  in  use  in  paper,  textile  and  other  non-metallic  industries- 

ROLLING  MILLS 

Roll  Making.  How  Steel  Mill  Rolls  Are  Made-II,  H.  E,  Diller.  Foundry,  vol. 
49,  no.  IG.  August  15.  1921,  pp.  631-638,  15  figs.  Discusses  metaliurgj'.  melt- 
ing and   casting  practice. 

RUBBER 

Technolqt.  Rubber-From  the  Sap  to  the  Finished  Product,  W.  H.  Holmes.  Raw 
Material,  vol.  4.  no.  8,  August  1921,  pp.  281-239,  8  figs.  DJscus.*ies  principle 
rubber  products:  washing,  drying  and  grinding  machines;  rubberized  cloth; 
waterproofing,   etc. 

Vulcanized.  HARDNE.=ta  of.  The  Modulus  of  Hardness  of  Vulcanized  Rubber, 
H.  P.  Gurney.  Jl.  Ind.  &  Eng.  Chem..  vol.  13,  no.  8,  August  1921.  pp.  707- 
712,  11  figs.  Describes  spring  type  and  dead  w^eight  type  of  instruments  for 
determining  hardness. 


SCIENTIFIC  MANAGEMENT 

.See   Industrial    Management. 

SCRAP 

Losses  Regulating.  Regulating  Losses  from  Scrap.  Herbert  R.  Simonds.  Iron 
Trade  Rev.,  vol.  69.  no.  3.  July  21  1921,  pp.  J57-161,  10  figs.  Distinguishing 
between  avoidable  and  unavoidable  waste.  Change  in  design  often  reduces 
scrap  loss.     Proper  marketing. 


RAILWAY  REPAIR  SHOPS 

Methods.  Railway  Machine  Shop  Practice.  Machy.  (N.  Y.),  vol.  27,  no.  12.  Aug. 
1921,  pp.  1098-1099,  5  figs.  Methods  of  procedure  in  making  common  types 
of  repairs  that  are  required  on  passenger  and  freight  cars. 

Tools.  Forge  Shop  and  Other  Railroad  Shop  Tools.  Frank  A.  Stanely.  Am.  Mach.. 
vol.  55,  no.  9,  Sept.  1,  1921,  pp.  354-356.  11  figs.  Tools  and  methods  in  use  in 
western  railroad  shop  Special  equipment  to  utilize  air.  Modern  method  of 
cleaning  castings. 

RAILWAY  TRACK 

Maintenance,  Effect  of  Train  Speed  on  Cost  of  Track  Maintenance.  C  C.  Williams 
and  J.  M.  Biu-t,.  Eng.  &  Contracting,  vol.  56.  no,  7,  August  17,  1921,  pp. 
152-155.  Discusses  behavior  of  track  in  case  of  freight  trains,  increased  ex- 
pense etc.  (Abstract.)  Sub-committee  report  on  economics  of  Ry.  operation 
of  Am.  Ry.  Eng.  Assn. 

Note  on  Mechanical  Permanent  Wav  Repairing  Plant,  M.  Cartault.  En- 
gineering, vol.  112.  no.  2903.  Aug.  19.1921.  pp.  281-282.  Describes  _use  and 
mechanical  eciuipment  of  the  Collet  system,  in  use  since  1901  on  Paris,  Lyons 
&  Mediterrenean  Ry.  permanent  way.  Reprinted  from  Bui.  Int.   Ry.Assn. 


SEMI-DIESEL  ENGINES 

Operation.  Semi-Dieael  Engines  (Les  Moteurs  Semi-Diesel).  La  Nature  no.  2463, 
June  18,  1921,  pp.  395-398,  2  figs._  Describes  method  of  working  generally 
and    combustion   chamber   in   particular. 

SEWAGE  DISPOSAL 

Activated  Sludge.  Activated  Sludge  Process  for  Industrial  Wastes  and  Sewage 
Harrison  P.  Eddy.  Eng.  Wld..  vol.  19,  no.  2.  August  1921,  pp.  112-117'. 
Touches  briefly  on  most  interesting  features  of  this  process  and  pointa  out 
facts  ascertained  and  those  still  requiring  investigation. 

Large  Scale  Activated  Sludge  Plant  at  Woodstock,  Ontario.  W.  G.  Ure. 
Can.  Engr..  vol.  41,  no.  5,  Aug.  4,  1921.  pp.  1  and  7.  5  figs.  With  capacity 
1,500,000  gal.  daily,  it  serves  9000  population.     Cost  $58,000. 

Lights  and  Shadows  of  the  Activated  Sludge  Process,  Harrison  P.  Eddy. 
Public  Works,  vol.  51,  no.  6.  Aug.  6,  1921.  pp.  112-115.  Developments  upto 
date.  Description  of  process,  theorj'  of  its  operation.  ext«nt  of  purification 
accomplished,  effect  of  temperature,  re-aeration  and  other  details.  Pape 
read  before  West.     Soc.     Engrs.     (To  be  continued.) 
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CunnKNT  riiArTicie  Currciil  TfiHlfiirU<a  In  Sowogo  l)li|H)«al  I'rtirtirr,  (Jrorgr  W 
Kiillrr.  Jl.  Wiwtrnt  Soo  Kiigru  .  vol  '2t\,  nu  N.  Auguat  I1i:^l.  Vf*  27:i-2HH. 
DixMiMira  rolntiiiii  to  wnli>r  tiuppli***  niut  tii  (fiuIq  wiutm,  ttUu  iitili*itlian  of 
nowHtfr,     •mliinciilntioit   Initka,  niul  ■Itnlgn  pror<«M« 

Svm.iNii  Tankk,  ukhman.  iierman  «rwiign  Scillinit  Tnnka  wU)i  Hrparnte  Slii(l«e 
Oiiliiitlnii.  M  M.  Turk.  Kn«.  Nrwi»-»c'r..  vol  H7.  nn.  \t  Srpt  I.  M»1'I.  pp 
;i(lU-a7().  4  Miiii.  DLmi-uiui'mi  iTin  Krtlion  N'puatadt  luul  Kmnrr-Kujioh  luiiks. 
TuiiiLa  uut  lliiit  Inttrr  Imvn  Ih>i>1)  iitatulliHl  iu  iiumbur  of  UcriitAii  citiu  and  have 
giv«ii      uniformly      bikkI      nwulU. 

8LA0 

BLABT-FuiiKAt'iB.  Mrtlimln  uf  l'rrpiirm«  Hliwit  rumiirf^  Hlag.  Iron  Aho,  vol.  108, 
no.  H,  Auk,  '2li,  11)21,  pp  'Itll-ltii^  t  Iirn.  DivkIpcI  into  four  olrimcs  by  Carnegie 
Stool  Vo.  iireordiiig  tu  spccilir  udo  to  wliich  it  is  to  l>e  put. 

SLOTTING 

Maciiinui  for.  SloltiiiK  Uperntiona  on  Prodiirtion  Work  Mnrhin«!ry,  <Lond.) 
vol.  IS,  no.  4t)-l,  AuKiittt  18.  W2l.  pp  iHM-<l(K).  12  6j[a.  Discuasn  vertical 
planing.   («Imping,    slotting   and    keynonting   operHtionji. 

SPRINGS 

T<IAr.  Komiultii)  for  Ciilruluting  l.vnt  Springs  (Détcrnunntion  do  Formula  Prati- 
qur«  pour  lo  Cnlcut  drs  KciiAortA  à  LaineA),  H.  Chaullot-  Art«  et  Métiers,  vol. 
74,  no.  S.  Miiy  11121.  pp.  U5'149.  7  tigs.  Works  out  formulas  for  various  kinds. 

STANDARDIZATION 

GinkiAN  N.  D.  I.  Report.  Report  of  the  Gernmn  Industry  Committee  on  Standards 
(Mitteilungrn  d«>fi  Normenausschusscf)  dcr  DcuUchen  Industrie).  Br^trieb, 
vol.  3.  no.  20,  July  10.  1921,  pp.  2lty-315.  2.')  figs.  Proposals  of  Hoard  of  Direc- 
tors for  cotters;  round  threads;  hexagonal  and  square-head  bolts  and  nuts, 
earriage  and  countersunk  bolt^.  lag  screws,  etc.  Proposed  standards  for  double 
anchor  plates  for  T-hea<l  anchor  bolts;  wall  anchor  plates:  T-bead  bolts: 
square  nuts  for  anchor  bolts,  paper  sizes,  etc. 


TcMfBRATT/UK  AND  Quautt.  Thn  Curbonliir 
to  Qtulity  of  C'nAt  iind  (.'ore.  TliMnior» 
Treating,  vol.  I.  no.  11.  August  1U21,  pp 
heut-lrratinimt  curvss. 


'vUtion  of  'f'«-ifj(f«-rAtur« 

'I  ran*    Arii    r^*r    Ht«*I 

ligB      f*ive«  a  fiuinl>«t  of 


HTEKI.  MANUFACTUUK 

Amkuican   vs.   Knuiiiiii   pRATlca.     tlritish    View     of    Amktj'""    ~i*-il    \it^u,nv     U 
PerrivftI  Hrnilh       Iron  Agr.  vol    UJH.  no    10,  Srpt    H.   i 
furnare  and  up** [(•hearth  prsfliw  conipon-d.    C«>ke-'  '  / 

mills  in   l-'nitr<l  Ktatos  and   Knglaml.     (Al>slract.)      i  ..,..: :.    >'<  ijsi 

of  Scotland  Iron  A  Hleel  lost. 

Bbuemcr  I'kocess.  The  Ite«Mmer  Proc#«i  For  Making  .Mte«l.  Arthur  P  R  Wad- 
lund.  Truns-  Am.  Hoc.  for  Steel  Treating,  vol.  I,  no.  11.  August  1U21.  pp. 
(IM2-0A0,  I  fig.  Shows  that  the  basic  prrjccaa  is  much  more  expensive  than 
the  acid  procoM. 

SUBSTATIONS 

Latodt  SimpliRc^l  Layout  of  Rotary -Converter  Substation.  J.  K.  Woodbridn. 
KIpc.  Wid..  vol.  78,  no.  8,  August  20,  1921.  pp.  301-305.  3  hgn.  DraeiïSm 
4000-kw.  substation  recently  completed  in  .Sun  Francisco  and  shows  aftTJnc 
efTect«d, 

SUPERHEATERS 

Performance     Steam  Superheaters.  Arthur  D  Pratt 
vol.  38.  DO.   200.  August   192L       pp.   291-290 
DiscusBCfl  construction  and  performances. 


Jl.  Engrs.      Club  of  Phil., 
and   Discussion     pp.  290-306. 


SWAGING 

CoLb.     Methods  Employed   in   Making  Swaging   Dies.     Machinery   (Lond),   voL 
18,  no.  461.  July  28,  1921.     pp.  503-505.  8  figs.     Subject  of  cold  swaging. 


STEAM 

Flow  in  Pipes.  Convenient  Tables  for  Steam  Flow  in  Pipes.  V.  F.  Davis.  Power 
vol.  54.  no.  4,  July  2G,  1021,  pp.  144-145.  Table  giving  steam  flow  in  pounds 
per  minute  for  100-ft.  pipe  and  1-lb.  pressure  drop;  and  factors  to  be  applied 
to  table  for  various  lengths  and  pressure  drops. 


TELEPHONY 

LoNO-DtBTANCE.  EuROPE.  Long'ilDistance  Telephony  in  Europe  fLa  téléphonie 
A  grande  distance  en  Europe).  M.  G.  Martin.  Annales  des  Poste»,  Télégraphe» 
et  Téléphones,  vol.  10.  no.  2,  June  1921,  pp.  26.3-270.  Compares  American 
aitd  European  conditiona,  showing  European  lack  of  organisation. 


STEEL 

Alloy.     Se«  Alioj/  Ste^ 

Classification  Code.  Universal  Steel  ClassiBcation  Code.  Horace  C.  Knerr  and 
Arthur  L.  Collins,  Iron  Age,  vol.  108,  no.  9.  Sept.  1.  1921,  pp.  515-517.  Pro- 
posed new  code  to  sui^plant  present  S.  A.  E.  system.  Claimed  to  be  simpler, 
more  elastic  and  easily  expanded. 

Drill.  Manufacture  of  Drill  Steel  from  Hollow  Ingots.  P.  A.  E.  Armstrong.  Iron  Age, 
vol.  lOS,  no.  10,  Sept.8.  1921,  pp.  596-598.  2  6gs.  Process  use  by  Ludlum  Steel 
Co.  and  its  advantages.  (Abstract  of  paper  read  before  Am.  Inst.  Min.  & 
Metallurgical,  Engrs-,  with  additional  details  and  illustrations. 

Endurance.  Relations  Between  The  Physical  Properties  of  Steels  and  Their  Endur- 
ance of  service  Stresses.  James  E.  Howard.  Trans  Am.  Soc.  for  Steel  Treating 
vol.  I.  no.  II,  AugTist  1921,  pp.  673-682.  Discusses  state  in  which  steel  best 
meets    the    conditions    oi    service. 

Ingots,  Welding  Defective.  Welding  Defective  Steel  Ingots,  H.  Brearley.  Iron 
Trade  Rev.,  vol.  69,  no.  5,  Aug.  4,  1921,  pp.  289-292.  Discusses  blow-holes 
and  segregate  effect.  Explains  test  method  for  determining  extent  of  interior 
infiuence-s.  Method  of  casting  ingot  is  said  to  regulate  imperfections-  Paper 
read  before   Iron   &  Steel  Inst. 

Molybdenum.     See  Molybdenum  Sted, 

Silicon  Additions.  Silicon  Additions  to  Steel  Iron  Age.  \'ol.  108,  no.  S.  Aug. 
25,  1921.  p.  45S1  Effect  of  early  and  late  introduction  on  gas  content  and 
rolling  discard.  Translated  from  article  by  Piwowarsky  in  Stahl  u.  Eisen, 
June  10,  1920. 

Tool    See    Too     Steel. 

STEEL  CASTINGS 

Electric  vs  Open-Hearth  Furnaces.  Compares  Costs  of  Melting  SteeL 
Iron  Trade  Rev.,  vol  69.  no.  3.  July  21.  1921,  pp.  167-170.  3  figs.  Producer  of 
steel  castings  operating  both  an  electric  and  an  open-hearth  furnace  gives  data 
covering  the  two  processes  from  which  estimated  costs  are  calculated. 

STEEL    FOUNDING 

Converter  Flame  Examination,  .^spectroscopic  Examination  of  Converter  Flame 
W.  J.  Campbell.  Engineer,  vol.  132,  no.  3423  Aug.  5.  1921.  pp.  137-138. 
Notes  on  the  spectroscope  and  advantage  of  its  use  for  many  classes  of  small 
foundry  work.  Table  gi\ing  outline  of  average  blow  and  its  spectroscopic 
examination» 

STEEL.  HEAT  TREATMENT  OF 

Effect  on  Fatigue  Strength.  Effect  of  Heat  treatment  on  the  Fatigue-Strength 
of  Steel,  ^-j.  R.  Stenger  and  B.  H.  Stenger  Trans  Am.  Soc  Steel  Treating, 
vol.  1.  no.  11.  August  1921.  pp.  G17-635  and  Discussion  pp.  635-638.  15  figs. 
Discusses  effect  of  cold  rolling  and  cold  drawing,  also  effect  of  carbon  content. 


THERMIONIC  VALVES 

Appucation  to  Telephony.  Notes  on  the  Audion  and  its  Application.  H-  B. 
Sherman.  Jl.  Eng.  Inst.  Can.,  vol.  4.  no.  8,  Aug.  1921.  pp.  456-459,  5  figs. 
Developments  of  thermionic  valve  and  its  application  to  telephony. 

'  TIME  STUDY 

Drop-Forgb  Shop.  Eliminating  Unproductive  Time  in  Industry.  Eng.  &  Indua. 
Management  vol.  6,  no.8,  Aug.  25,  1921,  pp.  205-207.  2  figs.  Possible  increase 
in  production  is  emphasized  by  example  of  the  drop-forge  shop  at  Mare  Island 
Navy    Yard. 

Human  and  Mechanical  Elements  of  Work.  Measuring  the  Human  and 
Mechanical  Elements  in  Manual  Work  L.  Arthur  Sylvester.  Indua. 
Management,  vol.  62.,  no.  3.  Sept.  1.  1921,  pp.  141-144.  Discusses  natural 
relation  between  time  and  human  labor. 

Organization.  How  to  Conduct  a  Time  Study  Organization,  Chester  D.  Buoy. 
Indus.  Management,  vol.  262,  no.  2,  Aug.  I,  1921,  pp.  101-105  Notes  on  pur- 
pose of  time-study  department,  and  qualifications  for  a  time  study  man. 

Standard  Time.  "Standard  Time"  in  Planning  and  Production,  Waldo  Lyon. 
Management  Eng.  vol.  no.  2.  Aug.  1921,  pp.  105-108.  5  figs.  How  it  is  xised  to 
eliminate  delays,  estimate  output  and  compare  results  of  machine  and  depart- 
ment   operation, 

TOOL  STEEL 

Specifications.  Standardizing  Specifications  For  Tool  Steel.  Charles  M.  Brown. 
Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1,  no.  11,  August,  1921,  pp.  666-672. 
Discusses  specifications  in  use.  also  content  of  tungsten,  vanadium,  phospho- 
rus, etc. 

TRAIN  HEATING 

Electric  Trains.     Steam-Heating    Electric     Trains   in     Switzerland.    William   A. 
Rosenberger.  Elec.  Ry.  Jl.  vol.  58,  no    6,  August  6,  1921,  pp.  206-207-2  figg. 
Single  phases  current  at  15.000  volts  is  applied  directly   to  water  in  specially 
designed  boiler. 

TR.\NSFORMERS 

Protection.  Gusurding  Transformers  and  Rotaries  from  Overload  and  Entire 
Installation  from  Lightning  and  Surges,  B  F.  Grimm.  Coal  Age,  vol.  20.  no. 
8,  August  25,  1921,  pp.  291-295,  6  figa.  Discusses  Transformer  fuses  and  four 
hghtning  and  surge  arresters  and  their  advantages. 

T^IANSPORTATION 

Interdependence  of  Various  forms  Interdependence  of  the  Various  Forma 
of  Transport,  Philip  Burtt.  Jl.  Inst,  of  Transport,  vol.  2,  no.  5,  March  1921, 
p.  233-247,  2  figs.  Discusses  ocean  transport  and  railway  traffic,  light  and 
heavy  railways,  inland  waterways  and  other  forma  of  transport. 
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VALVES 

Gate,  Electrically  Operated  Electrical  Operation  of  Gate  Valves,  Payne 
Dean.  Fire  and  Water  Eng.,  vol.  70,  no.  8,  Aug.  24,  1921,  pp.  343-344,  4  figs. 
Value  of  quick  electrical  control  through  special  devices.  Description  of  con- 
trol  system. 

VENTILATION 

Ddci  Systems.  The  Meier  Chart,  A.  C.  Fallot.  Domestic  Eng.,  vol.  41,  no.  32, 
August  1921,  pp.  115-120,  3  figs.  Describes  method  of  designing  ventilation 
duct  systems. 


w 


WATER  SUPPLY 

Birkenhead,  England.  Birkenhead's  Alwen  Water  Supply.  Engineer,  vol.  132, 
no.  3425.  Auk.  tî).  1921.,  pp.  1S3-I86,  14  figs,  partly  ou.  p.  194.  Conatruo- 
tion  details  of  the  Alwen  River  dam.  Reaervoir  formed  by  dam  has  lengbt  of 
3  mi.  and  average  width  of  one-fifth  of  a  mile;  water  area  of  366  acres;  volume 
of  water  impounded  is  over  3,000.000,000  gal.  Daily  supply  of  water  will  amount 
to  10.800.000  gal.  Details  of  over  flow  sill,  42-mi.  aqueduct  lime^lakine 
tanks,  etc. 

New  York  City.  The  Development  of  the  Sanitarj'  Safeguards  of  the  New  York 
City  Water  Supply  and  its  Relation  to  Typhoid  Fever  and  Other  Diseases, 
Frank  E.  Hale.  Mun.  Engre.  Jl..,  vol.  7,  2nd  quarterly  issue,  1921,  pp.  36- 
05.  8  figs,  partly  on  supp.  plates.  Data  covers  improvement  of  water  supply 
of  Greater  New  York,  particularly  in  last  ten  years. 

Selection  and  Protection.  Factors  Governing  the  Selection  and  Protection  of 
Sources  of  Water  Supply,  J.  K.  Hoskins.  Contract  Rec,  vol.  35,  no.  32,  Aug- 
ust 10,  1921,  pp.  723-728.  Discusses  sources  of  supply,  chemical  and  physical 
qualities,  pollution,  safeguards  and  costs. 


WAGES 

Incentive  vs.  Production  Basis.  Incentive  or  Production  Basis  of  Wage 
Payment-Ill,  Henry  H.  Farquhar,.  Am.  Mach.,  vol.  55,  no.  9,  Sept.  1,  1921. 
pp.  344-3i8,  3  figs-  Assignment  and  recording  of  production;  co;-operation 
wath  workman;  fitting  system  to  conditions;  co-operation  of  escutives. 

Premiom  System.  The  Premium  Wage  Payment  System.  C.  B.  Lord.  Manage- 
ment Eng.  vol.  1.  no.  2,  Aug.  1921,  pp.  lOS-110.  Principles  and  advantages 
of    Halsey    premium    system. 

Rate  Determination.  An  Analytic  Method  for  Determining  Wage  Rates,  Edward 
Peterson,  Management  Eng.  bol-  1,  no.  3,  Sept.  1921,  pp.  146-148.  Notes  on 
determination  of  day-work  and  piece-work  rates. 

WARFARE 

Incendiary.  Incendiaries  in  Modern  Warfare,  Part  II,  Arthur  B.  Ray.  JI.  Ind. 
&  Eng.  Chem.,  vol.  13,  no.  8.  August  1921,  pp.  714-722,  27  6gs.  Description 
of  shells,  bombs,  flame  projectors,  etc. 

WASTE  ELIMINATION 

Automatic  Machinery,  use  of.  Eliminating  Manufacturing  Waste  With  Mach- 
inery, J.  E.  Hires.  Chem,  &  Metallurgical  Eng.,  vol.  25,  no  9.  Aug.  31,  1921, 
pp.  410-412.  Recognition  of  importance  of  engineering  research  and  extensive 
use  of  automatic  machinery  as  means  of  eliminating  wastes  in  labor,  time  and 
materials. 

Inddstriau  The  Elimination  of  Construction  Wastes,  George  W,  Burpee.  Chem. 
&  Metallurgical  Eng.,  vol.  25,  no.  9,  Aug.  21,  1931,  pp.  394-396.  Comprehens- 
ive doUars-ami-ceaU  analysis  of  preventable  wastes  in  construction  in<iu.stries 
and  thorough  understanding  of  responsibility  imposed  upon  contractor  owner, 
architect,  engineer  and  workman. 

Metai  Trades  Industry.  Waste  in  the  Metal  Trades  Industrj',  Fred  .1.  Miller. 
Management  Eng,,  vol.  1,  no.  3,  Sept.  1921,  pp.  135-140.  4  figs.  Abstract  of 
field  report  on  elimination  of  waste  in  industry  based  on  studies  in  sixteen 
representative  plants. 

Research,  Benefit  of.  The  Role  of  Research  in  Waste  Elimination,  Harrison 
E.  Howe.  Chem.  &  Metallurgical  Eng.,  vol.  23,  no.  9.  Aug.  31.  1921,  pp.  379- 
382.  Encouragement  of  fundamental  research  in  America  said  to  be  more 
urgently  nefedcd  than  stimulation  of  industrial  research^  tallacy  of  curtail- 
ing research  and  disrupting  organization  in  times  of  industrial  depression. 
Examples  of  waste  eliminated  by  research. 

WASTES 

Industrial,  Waste  and  Inefficiency  in  the  Industries.  Chem.  &  Metallurgical 
Eng.,  vol.  25,  no.  9,  Aug.  31.  1921,  pp.  433-448.  Series  of  short  articles  by 
industrial  leaders  featuring  outstanding  causes  of  waste  in  various  industries. 
Frank  confessions  of  inefficiency  due  to  wide  varity  of  causes. 

WATER  PIPES 

Stresses  in  Horizontat-.  Stresses  in  Horizontal  Pipes  on  Rigid  Saddles.  Theo- 
dore B.  Parker.  Eng.  News-Rec,  vol.  87,  no  8,  Aug.  25,  1921,  pp.  306-309. 
5  figs.  Formulas  and  tables  based  on  theroy  of  radical  concentrated  loads 
and  fixity  of  shell  at  saddle  support. 

WATER  POWER 

Canada.  Canada's  Fuel  and  Water  Power  Problems.  Engineer,  vol.  132,  no.  3418, 
July  1,  1921,  pp.  4-6.  4  figa.  (Abstract.)  Statements  respecting  relation  of 
water  power  to  Canada's  fuel  problems,  published  by  Dominion  Water  Power 
Branch  of  Can.  Dept.  of  Interior.  Examples  of  waste  eliminated  by  research. 
Water  Powers  of  the  Prairie  Pro%'inces,  C.  H.  Attwood.  Jl.  Eng.  Inst. 
Can.,  vol.  4,  no.  8,  Aug.  1921,  pp.  437-440.  Resources,  administration  and 
market. 

Geoloot  and.  Geology  and  the  Hydroelectric  Utilization  of  Water  Falls  (La  Géolo- 
gie et  l'Aménagement  Hydroélectrique  des  Chutes  d'Eau),  W.  Kilian  La 
Houille  Blanche,  vol,  20,  no.  53-54,  May-June  1921,  pp.  81-90,  9  figs.  Discuasea 
cemen     work  along  the  rivers.     (Concluded.) 


WATER  TREATMENT 

Chlorination.  Problems  in  the  Chloriation  of  Water-I.  Eng.  New.s-Rec. ,'  vol. 
87,  no.  10,  Sept.  8,  1921.  pp.  392-394.  Experiences  of  seventeen  water-work» 
operators  on  effect  of  temperature  on  tastes  and  odors,  corrosion  of  metals,  and 
efficiency  factors. 

Types.  Water  Treatement^  Intermittent  or  Continuous,  W.  R.  Toppan.  Ry.  Age, 
vol.  71,  no.  8,  August  20,  1921,  pp.  347-350,  5  figs.  Discussion  advantages 
and  disadvantages  of  each  system. 

WATERWAYS 

St.  Lawrence  River.  Government  Engineers  Report  on  St.  Lawrence  Waterway, 
Eng.  Ne\ys-Rec.,  vol.  87,  no.  10.  Sept.  1.  1921,  pp.  402-406.9  figs,  on  supp.  plates. 
Engineering  features  of  navigation  and  power  development  of  river  from  Lake 
Ontario  to  Montreal,  as  reported  to  Int.  Joint  Commission  by  W.  P.  Wooten 
and  W,  A.  Bowden. 

WATERWORKS 

Reservoirs  vs.  Additional  pumps.  Reservoirs  vs.  Additional  Pumps  for  Peak 
Demands,  L.  A.  Quayle.  Eng.  New-Rec,  vol.  87,  no.  8,  Aug.  25,  1921,  pp. 
328-330,   7  figs.     (Abstract.)     Paper  presented  at  Am.   Water  Works  Assn. 

WEIGHTS  AND  MEASURES 

Accurate  Equipment.  The  Essentials  of  Weighing  in  Industry,  Herbert  T.  Wade. 
Management  Eng.,  vol.  1.  no.  3.  Sept.  1921,  pp.  129-134.  8  figs.  Points  out 
dependence  of  industry  upon  weighing,  and  advantages  of  good  weighing  prac- 
tice and  equipment.     An  example  of  routine  weighing. 

See  Alsn  Electric  Welding;  Electric  welding.  Arc;  Electric  Weldino»  Resifstance. 

WELFARE  WORK 

Co-operative  Stores.  Food  as  a  Factor  in  Industrial  Morale.  John  T.  Bartlett. 
Indus.  Management,  vol.  62,  no.  2.  Aug.  1.  1921,  pp.  83-88,  3  figs.  It  is 
claimed  that  the  savings  a  co-operative  store  or  farmers'  market  accomplish  are 
equivalent   to    a   wage   increase. 

Savings  plans.  Thrift  Encouragement  by  Employers  II  and  III,  Leonhard  Felix 
Fuld.  Indus  Management,  vol.62,  nos.  2  and  3.  Aug.  1  and  Sept.  1,  1921,  pp. 
93-94,  and  139-140,  Aug.:  Discusses  advantages  of  having  employee  authorize 
regular  deductions  from  his  pay,  these  deductions  to  be  put  into  his  sa\'ing3 
account.  Sept.:  Bonus  systems;  savings  and  loan  associations;  the  employer's 
position. 

WIRE  DRAWING 

Dies  for.  Wire  Drawing  Dies  With  Connected  Guides  (Filières  d'Etirage  à  Touches 
Rapportées!,  A.  Catherine,  L'Outillage,  vol.  219,  nos.  29  and  31,  July  21  and 
Aug.  4.  1921,  pp.  795-797,  12  figs,  and  839-S40,  8  fig?.  Describes  improved 
methods  of  wire  drawing  and  construction  of  guides. 

WIRE  ROPE 

Care  of.  Instruction  in  the  Care,  Uses  and  Inspection  of  Flexible  Steel  Ropes,  H. 
C.  Boynton  and  W.  Voigtlander.  Jl.  Engrs.  Club  of  Phila.,  vol.  38-7  no. 
199,  July  1921,  pp.  274-279.  Discusses  production  and  treatment  of  steel. 
manufacture  of  wire  rope  lubrication  and  inspection. 

WOMEN  WORKERS 

New  Avenues  op  Employment.     The  New  Place  of  Women  in  Industry-  VI,  Ida 
M.  Tarbell.  Indus.     Management,  vol.  62.  no.  2.  Aug.  I,  1921  pp.  106-108. 
Discusses  new  professions  which  have  opened  for  women  as  outgrowtn  of  expand- 
ing interest  in   personnel   work. 

WOODWORKING  PLANTS 

Exhauster  System.  Exhauster  System  in  Wood  Working  Plants-II.  Sera  Madsen, 
Wood-Worker,  vol.  40,  no.  6,  August  1921.  pp.  42-44,  30  figs.  Discusses  prin- 
ciples and  details  of  hood  construction  for  indiWdual  machines. 
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PHOTOSTATIC  PRINTS 
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Engineering  Societies  Library, 
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Selection  axd  (Grading. 
Enc.  Production    vol. 
lection  and  grnding. 


ABRASIVE  WHEELS 

Oridinc  Wheel s«^Tamos  Shaddock  and  Alfred  Herbert. 
3,  no.  48.  Sept.  1,  1021.  pp.  198-200.  2  figs.  Notes  on  se- 
Gives  list  of  wheels  suitable  for  use  on  Norton  machines 


for  external  grinding,  and  on  Heald  machines  for  internal  grinding. 

ACCOUNTIXG 

Power  Plants  Power-Plant  .\pcounts — I.  11.  IH.  IV  and  V,  Wilfred  E.  Miller. 
Power,  vol.  54,  nos.  U,  12.  13.  14  and  15.  ^ept,  13  20.  27.  Oct.  4  and  11,  1921, 
pp.  40S-410.  448^51.  489-491.  528-530  and  558-500.  13  figs.,  Sept-  13: 
Tells  what  accounting  is  and  shows  how  to  keep  recoids  of  labour,  fuel,  water, 
lubricants,  ash  removal,  repairs,  scale  removal,  etc.  Sept.  20  and  27:  Use  of 
journal  and  ledger.     Oct.  4  and  11:  Indirect  expense. 

AEROXAUTICS 

Technical  Problems.  Some  Technical  Problems  in  Aeronautics.  Meeh.  Eng.,  vol. 
43.  no.  8,  Aug.  1921,  pp.  526-528  and  562,  8  figs.  Aluminum  cylinder  castings, 
air-cooled  airplane  engines,  airplane  carburetors  and  radiators,  aerial  photo- 
graphy, machine-gun  synchronizers,  etc.,  as  discussed  at  joint  Wsit  of  Am..  Soc. 
Meeh.  Engrs.  and  Soc.  Automotive  Engrs.  to  McCook  Field. 

AEROPLANE  ENGINES 

.Comparative  Dat.\.  Comparative.  Aircraft  Engine  Data.  Automotive  Industries,  vol. 
45,  no.  10,  Sept.  S,  1921,  p.  457.  Gives  figures  as  to  power  of  engines  compression 
ratio,  fuel  consumption,  mean  effective  pressures,  weight  per  hp.  working 
stresses,  etc  From  La  Technique  Moderne. 

Types.     .\ero  Engines.  Alan  E.  L.  Chorltoo.     Jl.  Roy.  Soc.  Arts.  vol.  69,  no.  3589, 
Sept.  2,  1921,   pp.  680-705,  17  figs.     Discusses  various  t>*pes  of  engines  and  gives 
tables  of  test  data  of  leading  engines  in  1914,  both    British  war  oflfice  trials  and 
German  aeroplanes  engine  trials. 

AEROPLANES 

Balan'CIxo.  The  Design  of  Aeroplane  Control  Surfaces,  with  Special  Reference  to 
Balancing.  H.  B.  Irving.  Aeronautical  Jl..  vol.  25,  no.  130.  Oct.  1921,  pp.  537- 
555,  13  figs.  Discusses  three  methods  of  balarcicg.all  of  which  have  been  adopt- 
ed in  varj'ing  measure  in  practice:  The  "horn"  method,  "backward  hinge" 
method;  and  Avro  patents  method. 


1 1  KUCOPTEas.     See  Ifetieojttera. 

HxreTT  Factorm  in  VrjMos.     .Safety  Farlor»  in  A 
Eng,    Newn-llec.   vol.  ft7.  no     12,  Kept.  22. 
iidoption  of  low  factor*  baaed  on  abnormftl  coi. 
rolurona. 
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ALCOHOL 


Fuel.  Alcohol  tut  a  Combustion  Fuel,  E.  C.  Freeland  and  W.  G  Harry.  Kujtar,  vol. 
23.  no.  9,  Sept.  1921,  pp.  474-170.  Conclude<I  that  alcohol  10  deatined  to  ■ui>- 
plnnt  Koaoline.     (Continuation  of  serial). 

Molasseh  as  Socrce.  Use  of  Alrohol  Made  From  Final  Molasses  As  Motor  Power 
in  Cuba,  R.  G.  Tillery.  La.  Planter  &  Sugar  Manufacturer,  vol.  67,  do.  9,  Aug- 
ust  27,    1921,    pp.    132-143. 

ALIGNMENT  CHARTS 

Principles  and  Use-?.  The  Alignment  Chart,  C.  W.  Crockett.  Automotive  Indus- 
tries, vol.  45.  no.  13,  Sept.  29.  1921.  pp.  GI4-C1S,  5  fig.n.  Exposition  of  principles 
underlying  construction  of  alignment  charts.  Used  for  graphical  representa- 
tion of  many  mathematical  relations. 

ALLOY  STEEL 

Heat  Treatment.  Three  Types  of  Allow  Sheet  Steel— ÏI  and  III.  Horace  C.  Knerr. 
Iron  Age,  vol.  108,  nos.  11  and  12.  Sept.  15  and  22.  1921.  pp.  655-058  and  72&- 
728,  7  figs.  Sept.  15:  Details  of  heat  treatment  nccessar>'  to  attain  highest  ten- 
sile strength:  hardness  and  other  data  Sept.  22:  Electric  and  acetylene  weld- 
ing details  and  their  effect  on  physical  properties;  chrome-vanadiuzD  Bte«I 
adopted. 

ALLOYS 

Physical  Properties.  Thermal,  Electrical  and  Magnetic  Properties  of  Alloys, 
Alpheus  W.  Smith.  Jl.  Franklin  Inst.,  vol.  192.  nos.  1  and  2.  July  and  August 
1921.  pp.  09-105  ana  157-202.  57  figs.  Deals  with  metala  insoluble  in  each  other 
completely  soluble  in  each  other,  with  limited  solubility  in  each  other,  and  form- 
ing compounds  with  each  other  Notes  on  change  of  thermoelectromotive 
force  with  temperature;  theories  of  resistance  and  thermoelectric  forces,  and  re- 
sistance  and    hardness. 

White-Metal  Bearings.  White  Metal  Bearings  Alloys.  John  R.  Freeman,  Jr.  and 
R.  W.  Woodward.  Metal  Ind.,  vol.  19  no.  9,  August  26,  1921.  pp.  149-152,  3 
figs.  Discusses  design  of  new  apparatus  and  results  of  tests  to  determine  mech- 
anical properties  in  compression  and  Brinell  hardness  at  elevated  temperatures. 
Technologic  paper  Bur.  Standards.  No.  188. 

See  also  Aluminum  AUoys  Bearing  Metals:  Brass:  BrouTes:  Copper  AUoys: 
Magnesium  AUoys:  Nickel  AUoys:  Zinc  AUoys. 

ALUMINUM 

Castings.  Aluminum  Casting,  F.  A.  Livermore.  Brass  Wld-,  vol.  17.  no.  S,  August 
1921,  pp.  231-233.  Discusses  hardness  and  composition  of  alloys,  also  weld- 
ing   aluminum. 

Uses.  Aluminum  and  Its  Uses  (L'aluminium  et  ses  applications),  Sigma.  La  Métal- 
lurgie, vol.  53,  nos.  35  and  36,  Sept.  1  and  8.  1921.  pp  1663-1664  and  1701-1702. 
Discusses  its  properties  and  application  in  aeronautics.     (Concluded.) 

ALUMINUM  ALLOYS 

Aluminxim  Copper.  Aluminum-Copper  Alloj's'  Robert  J.  Anderson.  Am.  Elect- 
rochemical Soc.  advance  paper  no.  16,  for  Meeting  Sept.  29-Oct.  1,  1921,  pp. 
207-236,  1  fig.  General  information  witli  regard  to  manufacture,  properties,  and 
uses  of  commençai  aluminum-copper  alloys  employed  in  United  States.  Bibli- 
ography. 

Aluminum-Magnesium-Silicon.  The  Constitution  and  Age-Hardening  of  the  Alloys 
of  Aluminum  with  Magnesium  and  Silicon.  D.  Hanson  and  Marie  L  V.  Gayler. 
Inst-  Metals  advance  paper  for  meeting  Sept.  21-22.  1921,  no.  35  pp.  47  figs- 
Results  of  investigation,  summarized  in  diagrams  are  said  to  leave  little  doubt 
that  ageing  of  these  alloys  is  due  to  face  that,  on  quenching,  magnesium  and 
silicon  are  retained,  probably  in  solution,  in  an  unstable  condition  from  which 
they  tend  to  revert  to  a  more  stable  form. 
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Iron-Pot  Meltinq.  Iron-Pot  Melting  Practice  for  Aluminum  AlloyB — IV,  Robert 
J.  Andpraon.  Metal  Ind.  (N.Y.),  vol.  19.  no.  9,  Sept.  1921,  pp.  300-362,  2  figa. 
Discusses  size  and  capacity  of  furnaces,  furnace  linings  and  their  life.  (To  be 
continued.) 

Production.     Expérimenta  in  the    Production  of    Alloys  for    Aluminum    Sheets,  W. 
g  Schultc.     Metal  Ind.     (Lend.),  vol.  19,  no.  8,  August  19.  1921.  pp.  131-134. 

Gives  physical  properties  of  a  large  number  of  alloys  of  different  composition. 
Translated  from  Die   Metallborse. 

ASBESTOS 

BtACE  Lake  Area.  The  Black  Lake  Asbestos  Area,  Wyant  D.  Hubbard.  Eng. 
and  Min.  Jl.,  vol.  112.  no.  10,  Sept.  3.  1921.  pp.  3fi5-368,  6  figs.  District  rich  in 
chrysotile  asbestos  deposited  in  Serpentine.  Open-pit  mining  using  derricks 
and    cables   is   usual  practice. 

AUTOMOBILE  ENGINES 

Machining.  Machining  Motor-car  Engine  Fly-wheels.  Machinery  (Lond.),  vol.  18, 
no.  405.  .\ugust  25.  1921,  pp.  041-645,  1.3  figs.  Use  of  vertical  automatic  lathes 
for  finishing  all  surfaces  at  two  settings  of  work. 

Pistons.  Manufacturing  Automobile  Pistons  in  a  Jobbing  Shop,  Robert  Mawson. 
Am.  Mach..  vol.  55.  no.  13.  Sept.  29.  1921,  pp.  492-496,  11  figs.  Manufacturing 
on  small  scale  made    possible  in  job  shop  by  use)        mple  tools  and  fixtures. 

AUTOMOBILE  FUELS 

Alcohol.     Production  of  95-97  per  cent  Alcohol  for  Motor  Fuel.     Int  Sugar  Jl.,vol. 
■      23,  no.  27.3.  Sept.  1921.  pp.  513-516.1  fig.  Describes  improved  triple  column  con- 
tinuous still  made  by  Blair,  Campbell  &  McLean  of  Glasgow  for  productionof 
Natilite. 

See    al»o    Alcohol. 

pRODtJCER  Ga8.     Producer  Gas  as  a  Fuel  for  Automotive  Vochicles.  P.  M.  Heldt. 

Automotive  Industries,  vol.  45,  nos.  10  and  11,  Sept.  8  and  15,  1921,  pp.  401-464 
and  507-51 1.  7  figs.  Discusses  theoretical  and  practical  aspect  of  possibility  of 
operating  truck  or  similar  internal-combustion  engines  on  gas  derived  directly 
from  coal.  Describes  three  British  systems  and  their  method  of  operation. 
See  also  Gasoline. 

AUTOMOBILES 

Interaction  of  Wheels,  Springs  and  Roada.  Holding  The  Road.  J.  L.  Napier. 
Automobile  Engr..  vol.  II,  no  153.  August  1921.  pp.  206-272,  12  figs.  Discussion 
of  fundamental  principles  affecting  interaction  of  wheels,  springs  and  roads. 

Machining  Methods.  Special    Fixtures  in  the  Peerless  Shop.     Am  Mach.,  vol.  55. 
no.    14,     Oct.  6.  1921.  pp.     549-.550,  7  fig.s.     Milling  fixtures  for  continuous 
work;  fixture  for  grinding  ball  ends;  radius  milling  and  threading;  drilling  con- 
necting   rods. 

Rear- Axle  Casino.  Machining  Rear  Axle  Casings.  Machinery  fLond.),  vol.  IS, 
no.  470,  Sept.  29.  1921,  pp.  781-786,  11  figs.  Discusses  methods  of  machininga 
malleable  iron  casting  for  motor  rear-axle  casing.     Production  costs. 

Rear-Axle  Housing.  Machining  Two  Peerless  Rear-Axle  Paits,  Fred.  H.  Colvin. 
Am.  Mach..  vol.55,  no.  13.  Sept.  29.  1921.  pp.  510-512,  9  figs.  Notes  on  machin- 
ing and  assembly  of  rear-axle  housing;  fixtures  used  in  production  brake  spider. 

Repairing  Methods  and  Equipment.  Automotive  Service  methods  and  Eqjuip- 
ment,  Howard  Campbell.  Am.  Mach-,  vol.  55,  no.  10,  Oct.  20.  1921,  pp.  019- 
623.  11  figs.  Tools  and  methods  used  at  New  York  Packard  ser\ice  plant,  in- 
cluding testing  fixtures,  special  reamers  and  other  tools.  "Maximum  estimate" 
system. 

Shop  Practice,  Daimler.  The  Works  of  the  Daimler  Co..  Ltd.  Automobile  Engr  , 
vol.  11,  no.  153,  August  1921.  pp.  285-290.  20  figs.  Interesting  examples  of  shop 
practice  on  special  work,  at  Coventry,  Eng. 

Suspensions.  Acme  Spring  Suspension.  Autocar,  vol.  47,  no.  1350,  Sept.  3.  1921, 
pp.  427-428,  4  figs.  Describes  three  cantilever  spring  system  for  insulation 
from     rough     shocks. 

Suspensions  for  Automobiles  (Le  problème  de  la  suspension  des  voitures 
automobiles),  M.  Broulhiet.  Revue  de  l'Industrie  Minérale,  no  17.  Sept.  1. 
1921.  pp.  93-100,  7  figs.  It  is  shown  that  perfection  can  be  attained  in  this  as 
well  as  in  other  parts  of  automobile.     (Concluded.) 

Wheels.     The  Production  of  Pressed  Steel  Wheels  Is  Successfully  Accomplished,  J. 
Edward  Schipper.     Automotive  Industries,  vol.  45.  no.  14,  Oct.  0...  1921.  pp. 
668-671,  9  figs.     Describes  the  various  operations  required  in  fabricating  Gier 
pressed    steel    disk    wheel. 
See  also   Carburetors. 

AVIATION 

Civil.  Developing  a  Ground  Organization  for  Civil  Aviation — II,  W.  F.  Bradley, 
Automotive  Industries,  vol.  45,  no.  13,'Sept.  29  1921.  pp.  622-626,  6  figs.  Dis- 
cusses commercial  aviation  in  France  based  on  system  of  government  subsidies. 
Particulars  of  air  traffic;  diagrams  of  1st,  2nd,  3rd  and  4th  class  landing  fields. 
(Concluded.) 


B 


BALANCING 

Unbalance.  Static  and  Dynamic.  Four  Years  of  Balancing  Practice,  N.  W. 
Akimoff.  Shipbldg.  and  Shipg.  Rec-,  vol.  18.  no.  10.  Sept.  8.  1921.  pp.  311-314. 
6  figs.  Discusses  static  unbalance,  dynamic  unbalance,  obstaclesin  the  develop- 
ment of  the  art,  etc.     (From  JI.  Am.  Son.  Naval  Engrs.) 


BEARINGS  METALS 

Bronze.  Bronze  for  Bearing  Metal,  E.  T.  Keenan.  Power,  vol.  54.  no.  9,  Aug.  30, 
1921,  pp.  322-323.  States  that  satisfactory  results  for  general  use  was  obtain^ 
with  alloy  consisting  of  copper  75  per  cent,  lead  17  per  cent,  zinc  5  per  cent,  tin 
3    per    cent. 

BEARINGS,  BALL 

Manufacture.  Ball  and  Roller  Bearing  Manufacture — I,  J.  D.  Scaife.  Eng.  Pro- 
duction, vol.  3.  no.  52,  53  and  54,  Sept.  29.  Oct.  6  and  13,  1921.  pp.  290-293. 
314-319  and  340-343.  25  figs.  Methods  employed.  Paper  presented  before 
Instn.     Production   Engrs.     Oct.    13:   Discussion. 

The  Ball  Bearing:  In  the  making  Under  Test,  and  on  Service,  Henry  L. 
Heathcote.  Mech.  Wld.,  vol.  70.  nos.  1808  and  1811,  Aug.  26  and  Sept.  16. 
1921.  pp.  159-161.  3  figs  and  220-222.  3  figs.  (Continuation  of  serial).  Paper 
read  before   Instn,   Automobile  Engrs. 

BEARINGS  ENGINE 

Machine  for  Fitting.  Lapping  and  Running-in  Machine.  Machinery  (Lond.). 
vol.  18,  no.  470,  Sept.  29,  1921,  pp.  791-793.  4  figs.  Discusses  running-in  and 
lapping  processes  in  connection  with  fitting  automobile  engine  bearings. 

BELTING 

Quarter-Twist.  On  an  Irregular  Beha\'ior  of  Ordinary  Quarter  Twiat  Belt  and  Its 
Prevention.  Hosaku,  Iwaoka.  Jl.  Soc.  Mech.  Engrs.  and  Soc  Nar.  Architects, 
Sept.    1921,     (In    Japanese.) 

BLAST  FURNACES 

Crane  Operation.  Crane  operating  Costs  at  Blast  Furnaces.  George  L.  Collord. 
Iron  Age,  vol.  lOS.  no.  15.  Oct.  13,  1921,  pp.  935-936.  I  fig.  Locomotive  and 
ore-bridge  cranes  shown  to  save  much  money,  compared  with  hand  methods 
formerly  used.     Analysis  of  costa- 

ZiNC.  A  Blast  Furnace  for  Zinc,  Evans  W.  Buskett.  Eng.  and  Min.  Jl.,  vol.  112,  no. 
11,  Sept.  10,  1921,  pp.  409-410.  Experiments  in  smelting  of  ores  under  pressure 
suggested  which  might  result  in  economies  over  present  methods. 

BOILER  FEEDWATER 

Grease  in.  Grease  in  Boiler  Feed  Water,  Edward  Ingham.  Colliery  Guardian, 
vol.  122,  no.  3163,  August  12.  1921,  pp.  447^48.  Explains  how  grease  gete  in- 
to boiler,  its  deleterious  effect,  and  how  to  remove  grease. 

Softening.  Boiler  Feed  Water  Purification  — II.  Eng.  and  Indus.  Management, 
vol.  6.  no.  9.  Sept.  1.  1921.  pp.  230-231.  Outlines  respective  merits  of  various 
methods  used  for  boiler-feed  water  treatment,  with  special  reference  to  advant- 
age of  the  Zeolite  water-softening  process. 

Treatment.  Boiler  Feed  Water  Treatment  and  Treatment  Control.  E.  G.  Bashore. 
Combustion,  vol.  5.  no.  4,  Oct.  1921.  pp.  163-166.  Discusses  boiler  compounds, 
feedwater  heaters,  continuous  tank  systems,  intermittent  tank  system,  zeolite, 
and  internal  treatment.     (Abstract).     Paper  read  before  Chem.  Exposition. 

Boiler  Water  Treatment  Plants,  Robert  June.  Blast  Furnace  and  Steel 
Plant,  vol.  9,  no.  9,  Sept.  1921,  pp.  564-566.  Formulates  specifications  for  ideal 
water-purification  plants. 

Water  Treatment  for  Boilers.  Julian  S.  Simsohn.  Mech.  Eng.,  vol.  43, 
no.  9.  Sept.  1921.  pp.  597-600  and  606,  2  figs.  Various  methods  of  water  soften- 
ing. Treatment  of  excessive  concentration  of  soluble  salts  in  boiler.  Corros- 
ion of  boilers  and  economizers  due  to  decomposition  of  organic  compounds  at 
high  temperatures  accompanying  present  steam  pressures  and  superheats,  etc. 

BOILER  OPERATION 

Control.  The  Control  of  Boiler  Operation.  Walter  N.  Flanagan.  Assn.  Iron  and 
Steel  Elec.  Engrs.,  vol.  3,  no.  9,  Sept.  1921,  pp.  453-409.  5  figs.  Discusses 
hand  and  automatic  control,  a.c.  and  dc.  drive  for  auxiliaries. 

Efficienct  as  Affected  by  Draft.  Boiler  Efficiency  and  Output  as  affected  by 
Draught.  Alexander  R.  Home.  Engineer,  vol.  142.  no.  34.30,  Sept.  23,  1921, 
pp.  322-323.  3  figs.  Investigates  relations  between  efficiency,  evaporative 
power  and  stokehold  air  pressure  in  steam  boiler,  in  light  of  results  of  series  of 
twelve  exhaustive  tests  carried  out  by  five  authorities  upon  a  marine  boiler  of 
Inglis   type. 

Efficient.  Successful  Boiler  Operation,  Guy  L.  Warden.  Combustion,  vol.  5,  no. 
3,  Sept.  1921,  pp.  110-117.  Discusses  type  of  equipment,  its  arrangement  for 
operation,  operators  and  their  instructions,  accessories  and  instruments. 

Industrial.  The  Practical  Operation  of  Industrial  Boilers,  W.  E.  Snyder.  Mech. 
Worid,  vol.  70,  no.  ISll;  Sept.  10.  1921.  pp.  231-232.  Discusses  instruments 
in  boiler  room  and  their  proper  use,  training  of  operators,  etc.     (Continued.) 

BOILER  PLANTS 

Equipment.  Modern  Boiler  House  Arrangement  and  Equipment,  R.  M.  Gordon. 
Combustion,  vol.  5.  no.  4,  Oct.  1921,  pp.  159-161.  8  figs.  Describes  boiler  plant 
of  Solvay  Process  Co.,  an  outgrowth  of  several  smaller  plants.  (Abstract.) 
Paper  read   before   Chem.   Exposition. 

BOILERS 

Electrically  Heated.  Electrically  Heated  Steam  Boilers,  Eric  A.  Lof.  Power 
Plant  Eng.,  vol.  25.  no.  18.  Sept.  15.  1921.  pp.  919-920,  3  figs.  Electric  boiler 
problem  in  general  does  not  offer  any  technical  difficxilties;  used  where  power 
IS  very   cheap. 
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Pow- 


ITAND-riitKn.  Hnnd-KlrfHl-nnilrr  P««rformi»np<i  in  Krmnwi,  Ciiroll  F  Mi^«....  .  »/w- 
*»r,  vol  M.  no  i:*.  Hrnt  27.  lOïlpn  47:i-47<  CVintniioi  iiUlrnrt  nf  r»^nrt  of 
Klmt  HulitHiininiltiT  ni  Coininiiuiinn  for  t'tilliittlon  of  KufU.  piililUlir«|  in  Kfvuo 
Clén^rnlr  tie  I'lOlrctrkrit^:  nnd  roiii|mniu>n  uf  Ainrrtran  nnd  l''rcni-))  hoili-r  prr- 
fonnnncMi. 

Stmau-IIratinu  T.nrK«it  lloilrr  to  Hiipply  Hti»nin  for  llratins,  J  II.  Wnlkf*r.  Pow- 
rr.  vol  M.  MO  l.'t,  Srpt  27.  IH2|.  j.p  477-17».  3  nun  OrtniU  of  Mnturntcl- 
iiti>nin  l)(iilrr  unit  lirivtnir  '.*1i.s:.M)  xp  ft  of  r<iriiin-innkinif  fitirfnrr.  ticinu  inntiilli-*! 
In  hrittitiK  pliint  of  Detroit  l'!<tiNnn  (*u.  Volunir  of  rnniKimlion  rtutmhrr.  I  I.'I-IO 
ou.  fl.  Two  U-n*tnrl  molnr-<lrivrn  un<li'rft>i*d  ntoki-ri  Imve  fut-l-burninc  rtipti- 
ciiy  of  33.tI(X)  to  3U.20U  lb.  of  coal  per  hour. 


TiNM.     PritUh  HtAmUnl  Rp^rlfimtion  for  Tramway  Tvrrm     DrilUk  F.n«    HUad> 

arda  Aum  .  no    Ifil.  July  I02I.  1 1  pp    7  fi»B      Inrfud*^  rrjn-  > ■    ■-'  '-  froa 

tfjiia  to  pouniU;  nppf'ndli  Ktvinc  iuruim  of  |lri(i«h  Mimttilmni  *■  "^Mf 

»nd  diaurani  illustralins  llriti«li  «tAddani  tir'-a  for  Uam«Ky  I'^JOf 

who«U. 


CARM 

Frauu      a  Study  nf  CnrTingf  Vrmmrm  fKludr  dr*  ChK 
Ili»vur  fi'^n^rtilt-dm  Chrrnina  <ir  Fw.  vol   40.  no 

fiju.     Ciilruliitfni  atr^Mu^  in  cmr  or  csrriii|t«  frame»  »■.•  r.  •>.• .   nr  ■  ^  .n 
dnKiribai  ■ucoraaful  molLod  of  oonatruction  by  Compacni*  de  I'Kat. 
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nOILER5ï,  WATER-TUnE 

N«w  OiciiiaNii.  Tho  Throo  Now  DMigna  of  Water  Tube  noilnm.  Taiiruio  Mat«umura 
Jl.  tioo.  Moch.  Engra.  nnd  8oo.  Nav.  Arohitoota,  Sept.  t021,  (In  Japanoac) 

HRAKES 

Adtouatic  Aim.  Phyaicnl  nml  Opomtinst  Conditions  on  tho  Drnvrr  nnd  SnIt-T-ftke 
Unilroiid,  Uy  nnd  I.oromnlivr  Eng..  vol.  34.  no.  Ï».  Snpt  liV2I.  pp  233-2a>*,  8 
fiR»  Tiip  tnitfir  luiulml  nnd  résulta  of  n  recent  domonstnition  of  tho  automatic 
BtnuKht   nir   brnko. 

ENOiNB-TrHTiNO.  Air-hmko8  for  EnRlno  TcotinR.  Eir..  A  T.  Rom,  Mcch.  Wld., 
vol.  70,  no.  isas.  Auffuat  20.  1921.  pp.  108-Irt9.  5  fins.  Deseribrs  n  cheap  and 
simplo  niothtnl  of  conatruoting  an  absorption  brake  for  determining  the  b.np.  of 
any  sîio  engine. 

BRASS 

PiCKUNO  OP  Strip.  Continuous  PicklinR  of  Strip  Urnsa,  Wndsworth  Doster. 
Metiil  Ind.  (T.ontlV  vol  19.  no  R.  AuRust  19.  1921.  pp  137-13S.  4  fies.  Des- 
cribes the  ftutoniiitic  strip  cleaning  tnneliine  us<m1  in  hmss  roUinR  mills. 

TcMrERiNQ  WITH  TiN  CoNTKNT.  TemperioR  Brnwies  With  a  Tin  Content  (La 
Trempe  dea  Initons  iV  I'(^tain>.  Leon  (îuillet.  Revue  de  M^^talhirRie.  vol.  18,  no. 
7.  July  1921.  pp.  445-l.'>S.  2fi  Brs.  Concludes  tlmt  one  per  cent  of  tin  does  not 
have  t!ic  bad  effect  on  mechanical  properties  Renerally  attributed  to  it. 

BIt\SS  FOUNDING 

Casting  op  Ixoots.  The  Casting  of  Brass  Ingots.  R.  Genders.  Inst  Metals  ad- 
vance i>iiper  for  meotioR  .Sept.  21-22.  1921.  no.  3.  4  pp.  2  figs;  also  Encinecring 
vol.  1 12.  no.  2908.  Sept.  23.  1921.  p.  452.  2  figs.  Results  of  expérimenta  carried 
out  to  mininiire  occurrence  of  non-metallic  inclusions.  Describes  method  in- 
volvinR  use  of  short  broad  tapered  ingots  with  dozzle  feed,  by  use  of  which,  it  is 
claimed,  failures  and  wastage  were  considerably   reduced. 

England.  Modern  Developments  in  the  British  Brass  Industry',  Ernest  A.  Smith. 
Am.  Electrochemical  Soc.  advance  paper,  no.  24.  forMeeting,  Sept.  29-Oct.  1, 
1921,  pp.  301-320.  Discusses  electric  brnss  furnaces  in  England;  extrusion,  hot 
pressing  and  forging  of  brass:  rolling-mill  practice:  annealing;  composition  of 
industrial  brasses:  and  treatment  and  utilization  of  scrap  brass. 

BRIDGES.  HIGHWAY 

Concrete  Arch.  Concrete  .\rch  Bridge  of  Three  250-Foot  Spans,  E.  H.  Harder. 
Eng.  Xews-Rec.  vol.  S7.  no.  12,  Sept.  22.  1921,  pp.  472-476.  7  figs.  Longspand 
of  high-level  bridge  over  Monogahela  River  at  Fairmont,  W.  Va.,  controlled 
by  required  channel  clearance.  Special  architectural  treatment.  Three  spans 
centered    simultaneously. 


CAR  LIGHTING 

ELECTitirAi.  EoPiPUrvT      Prinriple»  of  Car  Lip'^*-*-  ''■■  i  '■-•--•■■  vm-    ^'^Ttrlm 

W    T    Stniirt    Ry    Eler    EnRr..  vol    12.  r...  tic». 

Dr-nrribm  I'.  H  It    ear  lighting  ri'iuipnir'ni  mtOT 

regulator  panel  and  a  atorage  battery  whi'ii  i-'  n-.i|M  .^i.w  m  <>  ifji.  ms-^trt  car 
body. 

CARS.  COAL 

CnciArPAKE  ANi>  Ohio  RR  100-Ton  Coal  Cam  for  (he  Chewipeake  and  Ohio  Ry. 
Age.  vol  71,  no  13.  Sept  24.  1921.  pp.  6fi7..'>70.  6  fi|».  HiRh  r-apaHty  can 
adopted  for  handling  export  coal.  Drop  doora  provided  for  emergency  unload- 
ing. 

CARS.  PASSENGER 

Insulation-of.  Insulation  of  Paasenger  and  Refrigerator  Cars.  Arthur  J.  Wood. 
Ry.  Mech  Engr  ,  vol  95.  no.  9.  Sept,  1921.  pp.  547-.M9  Dilwnjjwion  of  prin- 
ciples involved  in  determining  heat   transmission   under  various  conditions. 

Sleepers.  New  Sleeping  Car,  Canadian  National  Railways  Can.  Ry  and  Mar 
Wld.,  no.  282.  Sept.  1921,  pp.  465-466.  3  figa  Built  by  Canadian  Car  à.  Foundry 
Co. 

CARS.  REFRIGER.\TOR 

Temperature  Control.  Controlling  Refrigerator  Car  Temperature  in  Winter 
Months.  Ry.  Rev.,  vol  r>9.  no.  10,  Sept.  3.  1921.  pp.  29.3-2^*7.  9  6gp.  Depart- 
ment of  .Agriculture  makes  practical  suggestions  for  reducing  loas  and  damage 
to  fruit  shipped  in  refrigerator  cars  during  winter  months. 

CASTINGS 

Centrifugal.  Centrifugally  Cast  Products.  Can.  Engr..  vol.  41,  no.  9.  Sept.  1, 
1921.  pp.  1  and  5.  Summary  of  recent  descriptions  of  centrifugal  casting  pro- 
cesses. 

Specification  and  Testing.  The  Specification  and  Testing  of  Castings.  Walter 
Rosenhain.  Automotive  Industries,  vol.  45.  no.  5.  August  4.  1921.  pp.  217-219. 
Analyzes  various  methods  and  indicates  best  practice  under  present  conditions. 

CEMENT 

New  French  Product.  Quick  Hardening  Cement  Developed  by  the  French.  Edwin 
C.  Eckel.  Eng  News-Ree.,  vol.  87.  no.  14.  Oct.  fi.  1921.  pp.  56&-567.  Discus- 
ses characteristics  of  new  fused  product  of  high  alumina  content  which,  it  is 
claimed  should  prove  of  value  in  many  kinds  of  construction. 


BRIDGES.  LIFT 

Comparison  With  Other  Types.  Lift  Bridges  Compared  with  other  Movable 
Forms,  J.  A.  L.  Waddell.  JI.  Assn.  Chinese  and  .-Km.  Engrs..  vol.  2.  no.  6,  June 
1921.  pp.  27-33.  1  fig.  Analysis  of  their  relative  advantages  and  detailed  study 
of   vertical   moving   types. 

BRIDGES   RAILW.\Y 

Live  Loaos  on.  Suggested  Method  of  Representing  Live  Loads  on  Bridges,  Henry 
E.  Slratton.  Ry.  Engr.,  vol.  42,  no.  500.  Sept.  1921,  pp.  349-351.  S  figs.  Des- 
cribes simple  form  of  expression  for  any  system  of  live  loads  which  facilitates 
computations. 

BRONZES 

Low-Tin.  The  Effect  of  Progrci^sive  Coif-Drawing  upon  Some  of  the  Physical  Proper- 
ties of  Low-Tin  Bronze,  W.  E.  Alkins  and  W.  Cartwright.  Inst.  Metals  advance 
paper  for  meeting  Sept.  21-22,  1921,  no.  6,  23.  pp..  17  figs.  Experimental  data 
IS  summarized  in  diagrams  showing  variation  during  cold-drawing  of  the  three 
properties,  tensile  strength,  specific  volumem,  and  scleroscope  hardness. 

Manganese.  Casting  Manganese  Bronze  Test  Bars.  E.  H.  Dix,  Jr.  Foundry,  vol. 
49,  no.  IS,  Sept.  15.  1921,  pp.  734-736.  1  fig.  Discusses  several  methods  of  cast- 
in»    ftnd    nnmnare.<i    results    nf    nhv-sienl    tp.«îts. 


•U,    ll\J.      it»,    UCJJV.     iU.     X<fi.J.,     (J^J.     tUT       lU'-'i      *     Ufe.  J- 

ing   and   compares  results   of  physical  tests. 


CHAIN  DRn^ 

Roller  Chain.  The  Development  of  the  Roller  Chain  Drive.  G  M  Bartlett.  Auto- 
motive Industries,  vol.  45.  no.  S.  Augxist  25.  1921.  pp.  3r.3-36fi.  fi  figs.  Dis- 
cusses changes  in  design  and  construction  of  chain  and  sprockets  and  a  new  form 
of  roller-chain    sproket    tooth.    From   paper    presented    at    meeting    of    Gear 

ilanufacturers*  Assn. 

CHROME-NICKEL  STEEL 

Heat  Treatment  and  Characteristics.  Nickel-chromium  Steels:  Their  Heat- 
Treatment  and  Characteristics.  W.  E.  Murphy.  Machinery  (Lond.).  vol. 
18.  no.  465.  August  25.  1921,  pp.  63S-639.  2  figs.  Gives  mechanical  properties; 
shows  effect  after  oil-hardening   and   air-hardening. 

CHUCKS 

Magnetic.  Magnetic  Chucks  Require  Careful  Mounting.  F.  Homer.  Can.  Machy., 
vol.  26.  no.  9,  Sept.  1,  1921.  pp.  33-35,  7  figs.  Mounting  can  be  of  permanent 
or  temporary  character;  magnetic  holding  faces  of  chuck  must  be  absolutely 
correct. 

CITY  PL-\NNING 

Proohess  in  United  States.  Progress  in  City  Planning  in  the  United  States, 
Jacob  L.  Crane  Eng.  News-Rec,  vol.  87.  no.  13,  Sept.  29,  1921.  pp.  526-528. 
Presents  data  showing  progress  and  tendencies  in  art  of  city  planning. 


CAR  WHEELS 

MoLDlNO.  Molds  Car  Wheels  on  Jolt  Machines.  Foundry,  vol.  49,  no.  18.  Sept.  15, 
1921,  pp.  709-713,  1!  figs.  Made  possible  by  adaptation  of  conveyor  systems  for 
transferring    molds,    flasks    and    sand. 


COAL 

Trent  Cle.4NIng  Process.     Coal     Cleaning.     Times.  Eng.  Supp.,  no.   563,  Sept. 
1921,  p.  253.     Discusses  development  of  Trent  process. 
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COAL  BREAKERS 

Anthracite.  Advances  in  the  Preparation  of  Anthraeito,  Dever  C.  Ashmead. 
Trans.  Am,  Inst.  Rlin.  and  MctallurKifal  Engrs.,  no.  ]()99-C,  Sept.  1Î121,  85  pp.. 
58  fifis.  Developments  in  preparation  of  eoal.  r)isc'vis.sos  use  of  roll.s,  shaker 
sereens,  feeders,  chutes,  air  washers.  Conklln  sepiirator,  jigs:  tlie  chance  sand 
flotation  process,  concentrating  tnhlcs  etc.  Descriljes  leading  anthracite  break- 
ers and  gives  tables  showing  results  of  tests  at  various  breakers. 

COAL  HANDLING 

Locomotive  Craves.  Economical  Coal  Handling  With  Locomotive  Cranes,  H.  D. 
Fisher.     Combustion,  vol.  5,  no.  3,  Sept.  1921,  pp.  108-110,  4  figs. 

COAL  INDUSTRY 

Canada.     Canada's  Coal  Problem,  C.  V.  Corless.     Monthly  Bui.  Can.  Inst.  Min. 

and  Met.,  no.  113,  Sept.  1921,  pp.  781-791.     Discusses  engineering  elements, 

railway  policy,  Eastern  and  Western  Coal;  advises  to  tackle  the  difficulties 

courageously. 
Western  Canada.     The    Situation  of  Western  Canada.     .11.  Eng.  Inst.  Can.,  vol. 

4,  no.  9.  Sept.  1921,  pp.  490-500.     Discusses  thermal  value  of  coal,    distribution 

by-product      oven      practice. 

COFFERDAMS 

Types.  Crib  and  Cofferdam  Work — II  and  III,  Pub.  Works,  vol.  51,  nos.  14  and  15, 
Oct.  1  and  S.  1921.  pp.  255-257  and  2S1-2S3.  6  figs.  Oct.  1:  Telescopic  steel 
sheet  pile  cofferdam;  design  and  method  of  installation  of  interior  bracing; 
floating,  sectional  and  detachable,  anchoring  and  sealing  crib  cofferdams. Oct.  S: 
Pneumatic  caisson  cofferdams  for  dams  and  excavationsin  quicksand;  unwater 
ing  cofferdams  by  pumping  and  draining. 

COKE  OVENS 

By-Product.  The  Coke  Industry  and  the  By-product  Oven.  Chem.  Age.  (N.  Y.), 
vol.  29,  no.  8.  August  1921,  pp.  327-329.  Discusses  petroleum,  gas,  beehive  and 
by-product  coke  and  gives  list  of  American  by-product  coke-oven  installa- 
tions. 

COLD  STORAGE 

Mechanical  Handlingof  Meats  and  Produce.  The  mechanical  Handling  of 
Meat  and  Produce  in  Cold  Storage,  S.  G.  Calladinc-  Cold  Storage  and  Ice 
Assn.  Proc,  vol.  17,  no.  2,  1921,  pp  43-50  and  (discussion)  51-5S.  6  figs,  on 
supp.  plates.  Discusses  existing  methods  and  various  types  of  conveyors  used, 
comparative    cost,    etc. 

Piping  for  Rooms.  Piping  required  in  Cold  Storage  Rooms,  Benj.  J.  Masters. 
Southern  Engr.,  vol.  36,  no.  1,  Sept.  1921,  pp.  38-41.  Calculates  piping  for 
various  conditions. 


Surface.  Surface  Condenser  Operation,  George  C.  Cook.  Power,  vol.  54,  no.  10, 
Sept.  *"<,  1921.  pp.  3fi5-307.  Notes  on  vacuum  decrease  with  temperature  in- 
crease; quantity  of  circulating  water  required;  air  and  steam  distribution;  re- 
moWng  deposits  from  inside  surfaces;  and  other  methods  of  cleaning. 

SuKFACE  and  .Tet.  Modem  Surface  and  Jet  Condon.ser8,  K.  Hoefnr.  Kng.  Progress, 
vol.  1.  nos.  7-8.  .July-August  1920,  pp.  237-242,  14  figs.  Describes  various  types. 
cleaning  during  running. 

Tests  op  Various  Types.  Relative  Efliriency  of  Various  Types  of  Condcnsine 
Apparatus.  .-Mien  F.  Brewer  and  Frank  A.  Stivers.  Mech.  Eng.,  vol.  43,  no.  10, 
Oct.  1921,  pp.  672-073-  Results  of  comparative  tests  carried  out  on  double- 
pipe  coils,  submerged  coils  with  and  without  manifolds,  and  cooling  tower», 
and  of  value  as  g\iide  in  selection  and  design  of  moat  efficient  type  of  condenser. 

Water-Distributing  Dkvice.  New  Water  Distributing  Device  For  Condensers, 
George  M.  Kleucker.  Ice  and  Refrigeration,  vol.  61,  no.  2,  August  1921,  p.  84, 
1  fig.     Discusses  U.  S.  Patent  1,  291,J26 

CONNECTING  RODS 

Machining.  Machining  Connecting  Rods.  Machinery  (Lend.),  vol.  18,  no.  369, 
Sept.  22.  1921,  pp.  759-763,  13  figs.  Manufacturing  methods  employed  by 
Austin  Motor  Co.,  Longbridge  Works,  Birmingham,  for  producing  balanced 
connecting    rods. 

COPPER  ALLOYS 

Copper  Zinc  The  Density  of  the  Copper-Zinc  Alloys,  T.  C.  Bamford.  Inst.  Metala 
advance  paper  for  meeting  Sept.  21-22.  1921,  no.  4,  12  pp.  4  figs.  Result'^  of 
investigation  of  both  chill  and  sand-cast  billets  show  that  with  only  one  excep- 
tion the  densities  of  sand-cast  specimens  are  less  than  those  of  chill-cast  ones. 

COST  ACCOUNTING 

Mechanical.  Cost  Accounting  by  Machinery  E.  W.  Workman.  Eng.  and  Indus- 
Management,  vol.  G,  no.  12.  Sept.  22,  1921.  pp.  314-318,  4  figs.  Describes 
Hollerith  systems  of  mechanical  sorting  and  taljulating,  application  of  these 
systems  to  problems  of  collecting  labor  and  overhead  expenses,  and  applying 
them  to  costs  of  manufactured  articles  etc. 

Methods.  The  Necessity  of  Proper  Cost  .accounting.  .1,  B.  Sehl.  Forging  and  Heat 
Treating,  vol.  7,  no.  8,  August  1921,  pp.  432-434.  Methods  of  distributing 
expense  over  product  are,  the  percentage,  man  hour,  sold  hour,  list  percentage 
and  machine  rate  or  production  center  methods. 

Overhead,  Allocation'  of.  The  Correct  Allocation  of  On-Costs,  H.  Varley.  Eng. 
and  Indus.  Management,  vol.  6,  no.  9.  Sept.  1,  1921,  pp.  241-242.  Where 
reductions    can    be    made. 

Uniform  System,  Uniform  Cost  System  Use  Advised  ,  Robert  E.  Belt.  Iron  Trade 
Rev.,  vol.  69.  no.  13,  Sept.  29,  1921,  pp.  807-809.  Points  out  benefits  to  be  de- 
rived by  introduction  of  such  a  system:  too  much  detail  has  proved  detrimental. 
States  that  accountant  should  be  familiar  with  manufacturing  methods. 


CONCRETE 

Alkali  Soils,  in.  Concrete  in  Alkali  Soils.  Jl.  Eng.  Inst.  Can.,  voL  4,  no.  9,  Sept. 
1921,  pp.  489-494.  Report  of  Calgary  and  Manitoba  Committees  on  deteriora- 
tion  of   concrete  in  allcali  soils. 

Deterioration  by  Sewer  Gas.  Life  of  Concrete  When  Used  As  Carrier  of  Domes- 
tic Sewage,  A.  C.  Shaver.  Sanitarv  and  Heating  Eng.,  vol.  96,  no.  7.  Sept. 
23.  1921.  pp.  189-192.  8  figs.  Committee  report  of  Am.  Soc.  of  Sanitary  Engrs. 
showing  deterioration  of  concrete  as  effected  by  sewer  gas  and  alkalies. 


CRANES 

Harbour.     Modern  Harbour  Cranes  Richard  Hanchen.  Eng.  Progress,  vol.  1,  no.  6^ 
June  1920,  pp.  203-210,  10  figs-     Describes  slewing,  travelling,  gantry,  and 
double    cranes. 

Operator's  Manual.  Crane  Operator's  Manual,  L.  F.  Galbraith.  Assn.  Iror 
and  Steel  Elec.  Engrs..  vol.  3.  no.  9.  Sept.  1921,  pp.  437-152.  12  figs.  Duties  o 
crane  operators,  including  inspection,  reports,  operations,  etc.  (Report  a- 
Educational    Committee    for    1921.) 


CONCRETE  CONSTRUCTION 

Hollow-Wall  System.  McLeod  System  of  Hollow  Wall  and  Floor  Units.  Con- 
crete, vol.  19,  no.  3.  Sept.  1921.  pp.  10f>-107.  7  figs.  System  of  concrete  wall 
construction  developed  in  New  Zealand  consists  in  erecting  a  cavity  wall  of 
precast  block  without  mortar,  and  filling  interior  of  block  with  slush  concrete, 
giving,  in  effect,  a  monolithic  wall,  double  or  single,  without  disadvantage  of 
form  work. 

CONCRETE.  REINFORCED 

Specifications.  Discussion  on  Tentative  Specifications  for  Concrete  and  Reinforc- 
ed Concrete,  W.  A.  Slater.  Proc.  Am.  Soc.  Civ.  Engrs-,  vol.  47.  no.  7.  Sept. 
1921,  pp.  243-250,  2  figs.  Submitted  as  progress  report  of  Joint  Committee  on 
Standard  Specifications  for  Concrete  and   Reinforced  Concrete. 


CUTTING  TOOLS 

Selection  and  I'se.  Selection  and  Proper  Use  of  Cutting  Tools.  Can.  Machy.,  voL 
26,  no.  9.  Sept.  1,  1921,  pp.  36-40,  15  figs.  Discu.sses  design,  use  in  operation, 
niaintcnance.  etc. 

CYLINDERS 

Steel,  Tests  of.  Experiments  on  the  Effects  of  Extremely  High  Pressure.  P.  W. 
Bridgman.  Compressed  Air  Mag.,  vol.  2(î.  no.  9,  Sept.  1921,  pp.  10223-10225, 
4  figs.  Describes  experimental  tests  of  tool  steel  amd  mild  steel  cylinders,  the- 
former  rupturing  at  40,000  atmospheres. 


D 


CONCRETING 

Plant  for  D.\m  Construction.  Handling  Plant  for  the  Construction  of  the  Eel. 
River  Dam.  Eng.  and  Indus.  Management,  vol.  6,  no.  10,  Sept.  8.  1921,  pp. 
281-283,  1  fig.  As  far  as  possible  all  handling  methods  for  raw  materials  and 
for  mixed  concrete  were  performed  mechanically  or  by  gravity.  Details  of  con- 
tractor's plant,  including  screw  conveyors  for  delivering  cement  horizontally, 
and  zig-zag  concrete  shoots,  for  delivering  vertically. 

CONDENSERS,  STEAM 

Air  Pumps  for.  Recent  Improvements  in  Condensing  Apparatus  for  Steam 
Engines  (Récents  perfectionnements  des  appareils  de  condensation  des  machines 
à  vapeur  d'eau),  L.  Jauch.  Chaleur  et  Industrie,  vol.  2,  no.  16,  August  1921, 
pp.  501-508,  13  figs.  Discusses  air  pumps  of  various  types.  (Continuation  of 
serial.) 


DIE  CASTINGS 

Advantaoes.  Die  Castings —  I  and  II.  A.  O.  Hopking.  Engineer,  vol.  132.  nos. 
3429  and  3430.  Sept.  16  and  23,  1921.  pp,  2M-282  and  309-311,  5  figs.  Descrip- 
tion and  advantages  of  die-casting  process,  and  some  of  its  uses. 

DIES 

Die-Sinking  Machines.  Die  Sinking  and  Metal  Patternmaking  bv  Automatic 
Machine.  Joseph  F.  Keller.  Mech.  Eng..  vol.  34,  no.  9.  Sept.  1921.  pp.  584- 
588  and  606,  16  figs.  Discusses  dies  used  for  stamping,  forging,  embossing, 
pressing,  etc  Notes  on  various  methods  employed  in  die  sinking;  automatic 
die-sinking  machines:  duplicating  machines;  advantages  and  relative  cost  of 
machine-cut    dies 

Di^Sinking  Machine.  Engineering,  vol.  112,  no.  2905,  Sept.  2.  1921. 
pp.  341-342,  4  figs.  Constructed  by  Bryant  Symons  &  Co.,  London,  for  cut- 
ting dies  used  in  drop-forging  work. 
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KtVCTlitiMi.  TicNUtNAiii  ANii  ( '(iNNurToiui.  DIfMi  fof  Klprtfirnl  'IVriniiiitiB  nml 
rttnnrrtuni  Miirhiiirry  (I.0111I  ).  vul.  IN,  im  WH.  Himl.  lA.  IU2I,  pn  7.'i:i-7:tO, 
10.  Un»  I>iiiruiMH*a  piercing,  trltitinitiu  mid  fnriiiUig  dira,  nml  ilira  fur  iimkiiia 
tiHiul   I'hiiiip  riiiU. 


HaAT-TiiKATiwo.  Kl»<itrin  Furnarw  and  tlrat-Treatinfnt,  I'^lwln  F.  Oon».  Iron 
Agn.  vnl  108,  no,  l|.H4*pt  1ft,  1U21.  pt».  (M.'l-niM,  lU  figa  Hurvey  u(  Ui«ir  eomm- 
crcial  npplirnlinn  to  ati^l  and  other  UKliutrt««. 


I-^ng    PrfMliirtitjh,  vol. 
■1  iiml  11M^:UM),  :iA  Uiim. 


3, 


HKi.r-Oi-iONiNu  HiK  llK\t>H.  Srlf-(>|ii<niiiK  l>ii'  llrniU. 
nun  Al  iiihI  .M*.  Si'pt  l.*L>  ami  LMt,  lUL'l,  |i|t  'Ji^M-'J 
HtUM,   fuimlriu'lioii   iilul   H|i|i||rit(lMli. 

DIKHlCr  KNCÎINKS 

CoNMTHtH'TiuN  ANi>  I.iTUitirATi(»N.  1  lii'M'l  Kiitfino  I'ritrttiM'  I,.  A.  I(.  rritchiinJ. 
Power  riniit  Kits.,  vol  2X  no.  IN.  Srpt.  1/V,  1021,  pp  1>UI-'.>ai.  I  fisa.  Uisruiiaca 
Ilitfiol  oil  (Miuim*  ronntriif'tiuii  iind  lut>riru(toii. 

Iqnition-  Intrrniil-CoiiilMiiition  lùiititioH,  C'liiirli*n  1-'.  I.tirkr.  Tower,  vol.  M,  no  1,3, 
Srpt.  27.  1021,  pp.  -17U"ls,'t,  l.s  Hkn.  Iitnttion  problems  iimciiii-Dii^rl  itiiil  UieAcl 
nil    eniiinefl. 

luruovKUCN'Tw.  Innoviiiioiid  in  l)i<-Ni<l  Mngine  Cnnntnirlion.  Mnr.  Mnjt  .  vol.  2<l, 
no.  \i.  Srpt.  1021.  pp  700-701,  1  tit{.  (iiTnittn  liuiMrm  iiitrodiirinK  novoltien  in 
UurnieiMter  nnil  NVain  4lfA)Kn;  Ulolim  uihI  \'ohh  ImiltlinK  new  double  iicting 
engine. 

Knocks.  Knoekn  in  Diesel  Knginen,  I.ouii^  U.  Konl.  Power,  vol.  Al,  no.  0,  Aug.  30, 
1021,  pp.  327^328.  Denis  with  worn  hearing  knocks,  knocks  in  valve 
genr,  iind  within  eylinder.     Chnniclcriatics  nnd  enuftes. 

Marink.  Di)*sel  and  Seini-Dioael  Marine  Engines- —  IlenauU  System  (Les  moteurs 
Diesel  et  Senii-Diej*el  Mttrin<> — systi'^nie  Itenault);  Ch.  Dantin.  Le  Cî^nie  Civil, 
vol.  70.  No.  11,  Sept.  10.  1021.  pp.  221-22r»,  10  finn.  DlNrur'seH  large  increase  in 
heavy-oil  engines;  describeH  Itenault  300-hp.  Diesel  and   80-hp.    semi-Diesel. 

Marino  Diesel  Kngine  Operation  (La  conduite  des  moteur»  Diesel  marins), 
Y.  Le  (ïallou.  Bulletin  Technique  du  Hureuu  Veritiis,  vol.  3,  no.  7,  July  1921, 
pp.  HÎ0-l(i3.  Studies  causes  of  bail  funi'tioniiiK,  including  air  compressors  and 
their  influence,  lubricating,  etc.     (Concluded.) 

OvERHAUUNO.  Overhauling  an  t)il  Ii^ngine,  Cî.  Grow.  Power,  vol.  54,  no.  10.  Sept, 
t},  1021.  pp.  375-377.  7  figs.     Author's  ex|)crieuce  in  overhauling  a  Diesel  engine. 

DRAINAGE 

Tii-E>  Suggestions  on  the  Design  of  Tile  Drainage  Systems,  J.  W.  Dappert.  Mun. 
and  County  Enç.,  vol.  t»L  no  3.  Sept.  1021,  pp.  04-90.  Notes  on  utilizing  old 
tile  drains;  depth  of  drains;  inlets  and  catch  basins;  rainfall  and  nm-off  ;  sizes 
of  drains.     Paper    read  before  111.  Soc.    Engrs.      (To  be  concluded.) 

DROP  FORGING 

Design  of  Parts.  The .\rt  of  Drop  Forging  with  Examples  of  Work.  Can.  Machy., 
vol.  2t'>,  no.  12,  Sept.  22.  1921.  pp.  25-28,  4  figs.  Discusses  design  of  parts, 
additional  strength  due  to  drop  forging,  etc. 


Dies. 


Design  and  Making  of  Drop-forging  Dies.  Machy.  (N.  \'.),  vol.  2S,  no.  2. 
Oct.  1921,  pp.  123-124.  Methods  of  heating,  quenching  and  drawing  carbon 
and  alloy-steel  dies. 


E 


EDUCATION.  INDUSTRIAL 

Training  of  Metal  Workers.  The  National  Metal  Trades  Association  and  In- 
dustrial Education.  Harold  C  Smith.  Mech.  Eng.,  vol.  43.  no.  S.  .Aug.  1921. 
pp.  521-522  and  550.  Outline  of  its  activities  in  training  of  new  workers,  with 
opinions  of  its  committee  on  industrial  education  regarding  apprenticeship. 
trade  and  continuation  schools,  instruction  of  foremen,  training  in  plant,  and 
vestibule  schools. 

ELECTRIC  DISTRIBUTION  SYSTEMS 

Construction.  (Construction  of  Industrial  Electrical  Distribution  Systems, — II, 
V.  E.  Johnson.  Power  Plant  Eng.,  vol.  25.  no.  10.  Oct.  1,  1921.  pp.  957-961,  14 
figs.     Manholes  and  underground  work;  interior  wiring. 

Mechanical  Difficulties.  Reducint;  Mechanical  Difficulties  With  Motor-Driven 
Applications.  Raoul  Pruger  and  Louis  A.  Deesz.  Elec-  Jl..  vol.  18,  no.  9.  Sept, 
1021,  pp.  40S-413,  9  figs.  Considers  belted,  geared,  chain-driven  and  direct- 
connected  drives,  cushioned  and  uncushioned  loads,  etc. 

ELECTRIC  FURNACES 

Annealing.  Design  Electric  Annealing  Furnace,  C.  E.  Chaney.  Foundrj'.  vol.  40. 
no.  IS,  Sept.  15.  1921,  pp.  720-723,  6  figs.  Malleable  iron  is  annealed  in  42 
hours. 

FcEL-FiRED,  vs.  Comparison  of  Electric  Furnaces  Practice  with  Fuel-Fired  Furnace 
Practice,  N.  K.  B.  Patch.  Am.  Electrochemical  Soc.  advance  paper,  no.  22. 
for  Meeting,  Sept.  29-Oct  1.  1921.  pp.  2S7-290.  Author's  experiences  are  that 
cost  of  metal  melted,  melting  losses,  and  solution  of  gases  in  metal,  are  substan- 
tially the  same  in  electric  and  fuel-fired  furnace,  provided  intelligent  operation 
is    pursued. 

GiBOD.  Electric  Furnaces  for  Making  Steel — \1,  Alfred  Stansfield.  Blast  Furnace 
and  Steel  Plant,  vol.  9,  no.  9.  Sept.  1921,  pp.  550-552,  1  fig.  Describes  Girod 
electrode-hearth  arc-furnace  at  Bethlehem  Steel  Co. 

Grat-Iron.  Electric  Furnace  Gray  Iron,  Jas.  L.  Cawthon,  Jr.  Elec.  JL,  vol.  IS,  no. 
9,  Sept.  1921.  pp.  396-iOO,  4  figs.  Discusses  conomics  compared  with  cupola, 
addition  of  silicon,  temperature  control,  etc. 
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MurrLRu-Anr-TrrR.     I<prr>nt  drvelopnifnta 
Arc  Tviie.  H.  A.  Winn.'       \im    I.I..  tr... 
(or  .MtNliriic,  Sept     2!M  »    ' 
lb.  and  MXl  lb    pi-r  lir   > 
lar  Hht<ll'ly|H-  furnnr-e       I  ' 

NoN-r»:niiur8  Mktaiji.     The  Influence  of  thf)  Eh-rtric  Furn&rf  on  th«>  MrtallorKy  of 

Non-Ferrouii  MetttU.  II     M    .'^i    .Inhn,     Am.   Etwirochemiml    -.,<  .  suivtktiem 
copy,  no.  3,  np  .1.*»-.'»7.      I  '  -luiil  br^uking  down  of  k'  1  to 

mctlKMlH  una  résulta,     n  >  \.')t    «piujity  brnm  und  br  .^tji, 

more  eonvenicnt  and  *•<  ■  'tidiing  of  chargeir,  <-tr 

PnooHrywt  IN  I02I.  Electric  Furnace  Pronrewi  in  I02I.  K.  T.  Mofire.  Iron  Aje,  vol. 
lOM,  no.  12.  Hcpt.  22,  1021.  pp.  723-724.  Dîiu-umcs  meriU  of  dual  voltftcm  for 
mcllinK  Bteel  and  for  refining.  Head  luases  and  electrodes  are  considered.  R^ 
port  submitted  to  Amn.  Iron  and  Steel  Elec.  Engrs. 

Résistance  Typf  ResLHtanre  Type  Electric  Furnace  in  the  .Melting  of  BroM  and  Other 
Non-FerrouN  MdJitrt.  T.  F.Bailey.  Am.  Elef.-tr«^K-lieniicul  Soc  .advance  paper,no. 
20,  for  Meeting.  .Sept.  20-Ocl.  1  1021.  pp.  273-270.  Discuaaea  varioua  featur«a 
to  be  considered,  and  summarisea  advantage»  and  diaadvantacca  of  reaiatance- 
type  as  compared  with  other  type*. 

Rotary.  Rotary  Electric  Furnace  Shown  Marke<^l  Advantage»,  Alan  D.  Daucb. 
Eler.  WId..  vol.  78,  no.  12.  Sept.  17.  I02I.  pp.  50.>.V3*1.  2  figs.  Thi»  furnace  re- 
places oil-fired  furnaces  for  continuous  heat  treating,  annealing  and  carbonis- 
ing. 

S17PERHEAT8  IN.  Superheat  in  the  Electric  Furnace,  George  K.  Elliot.  Foundry, 
vol.  40,  no.  18,  Sept.  15,  1921,  pp.  714-710.  Discusses  temperature  loasea, 
temperature  limit  for  cupola  iron,  deoxidation,  limits  of  sulphur,  etc. 

Type».  Electric  Furnaces.  Ezer  Griffiths.  Beama.  vol.  9,  nos.  2  and  3,  Aug. and  Sept. 
1921,  pp.  14.5-150.  5  figs.,  and  2.'>-t-2ô0,  4  figs.  Describes  carl>on  resistor  fur- 
nace, vacuum  furnace,  furnaces  for  testing  refractories  and  for  expérimenta 
under  high  gaseous  pressures;  arc,  induction  high-frequency  inductioa  and 
vacuum  cathode  ray  furnace. 

ELECTRIC  GENERATORS 

Larob  Units.  Large  Electric  Units,  Stanley  P.  Smith.  Engineering,  vol.  112,  no. 
2907.  Sept.  16.  1921.  pp.  309-404.  2G  figs.  Considers  methods  of  producing  a.  c. 
and  d.  c.  energj*,  with  notes  on  turbo-alternators,  waterwhcel  and  slow-speed 
alternators:  d.  c.  generators,  rotary  and  motor  conventers  and  mercury  recti- 
fiers.    Paper    read    before    British    Assn. 

Operating  Temperatures.  Generator  Operating  Tempera txires.  S.H.  Mortensen. 
Power,  vol.  .54.  no.  9.  Aug.  30.  1921.  pp.  310-320.  5  figs.  The  three  clas-ses  of 
insulation  employed  to  protect  windings  of  electric  generating  machines. 
Opera  ting- temperature  limits.  Methods  used  to  determine  accurately  these 
temperatures. 

ELECTRIC  GENER.\TORS,  A.  C 

Repairing.  Repairing  Large  Alternative-Current  Generators-Rewinding,  N.  L. 
Rea.  Power,  vol.  54.  no.  13.  Sept.  27.  1921,  pp.  475-477.  4  figs. 
Placing  coils  in  slots;  methods  of  heating  coils;  dr^nng  out  machine;  measuring 
insulation  resistance;   placing  machine  into  senice. 

ELECTRIC  LAMPS.  INCANDESCENT 

Standard  Specifications.  Standard  Specifications  for  Large  Incandescent  Electric 
Lampe.  Circular  of  Bur.  Standards.  Dept.  Commerce.no.  13,  July  30, 1921,  20  pp. 
Discusses  specifications  for  tungsten  filaments  and  carbon  filament  lamps. 

TcNGSTEN.  Specification  for.  British  Standard  Specification  for  Normal  Type 
Vacuum  Tungsten  Filament  Electric  Lamps.  British  Eng.  Standards  .Assn., 
no  133,  June  1921,  12  pp.  1  fig.  Definitions  and  specification.  Tables  giWng 
size  of  lamp  and  initial  watts  per  candle,  total  watts  and  test  life. 

ELECTRIC  LOCOMOTn'ES 

Operating  Characteristics.  Operating  Characteristics  of  the  Electric  Locomo- 
tive N.  W.  Storer.  Ry.  Rev.,  vol.  60,  no.  6.  August  6,  1921.  pp.  169-173.  5  fi^. 
Discusses  charges  due  to  general  adoption  of  electrification  and  adaptability  of 
electric  locomotives. 

Swiss.  Electric  Locomotives  of  the  Bernese  Railway  (Locomotives  électriques  des 
chemins  de  fer  Bernois).  Lucien  A.  H.  Pahin.  L'Industrie  Electrique,  vol.  39, 
no.  701.  Sept.  10.  1921.  pp.  32S-331.  Data  on  2-4-|-4-2  locomotives  of  8000  kg. 
tractive  effort,  also  mechanical  and  electrical  equipment. 

Electric  Traction  in  Switzerland.  Electrician,  vol.  S7,  no.  2261,  Sept.  16, 
1921.  pp.  34S-352.  7  figs.  Discusses  freight-locomotive  details,  express  loco- 
motives 1-C-l  and  1-B+B-l,  freight  locomotive  l-C-f-C-l,  and  their  electrical 
equipment.     (Concluded.) 

ELECTRIC  MOTORS,  A.  C 

Induction.  Some  Recent  Developments  in  Induction  Motor  Starting.  Millard  C. 
Spencer.  Assn.  Iron  and  Steel  Elec.  Engrs.,  vol.  3.  no.  9,  Sept.  1921,  pp.  415- 
425,  7  figs.  Discusses  interchangeabilitj-,  simplification  in  wiring,  complete 
accessibilit>'    of    all    parts,    etc. 
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Synchronous.  Calculating  Characteristics  of  Synchronous  Machines,  J.  H.  KuhJ- 
man.  Elec.  Rev.  (Chicago.).  voI_.  79,  no.  10.  Sept.  3.  1921.  pp.  342-34U.  3  figs. 
Tests  determine  actual  data  required  to  compute  complete  performance  curves; 
method  to  be  employed  in  calculating  various  values  from  test  readings;  curves 
computed  from   trial. 

ELECTRIC  MOTORS,  D.  C. 

Controllers  for.  Controllers  for  D.  C.  Motors,  W.  J.  John.  Beama,  vol.  9,  no.  3, 
Sept.  1921,  pp.  2-10-243.     Advantages  and  disadvantages  of  various  types. 

ELECTRIC  PLANTS 

Equipment.  Electrical  Equipment  Committee  Report  1921,  R.  B.  Gerhardt.  Assn. 
Iron  and  Steel  K!ec.  Engrs..  vol.  3,  no.  9,  Sept.  1021,  pp.  407-414.  Diseusses 
power  house  equipment,  electric  furnaces,  etc. 


EVAPORATORS 

Debign.  Studies  in  Evaporator  Dcisgn— V,  W.  L.  Badger.  Chem.  and  Met.  Eog-, 
vol.  2Ô.  no.  10,  Sept.  7.  1921,  pp.  459-1G3.  5  figs.  Experimental  data  for  hori- 
zontal-tube evaporator  showing  relation  between  hydrostatic  head,  tempera- 
ture drop  and  heat  transmission.     Read  before  Am.  Inst.    Chem.  Engrs. 

EXTRUSION  OF  METALS 

Extrusion  Defect.  The  Extrusion  Defect,  R.  Genders.  Inst.  Metals  advance 
paper  for  meeting  Sept.  21-22,  1921.  no.  7,  9  pp.  12  figs.;al80  Engineering,  vol. 
112.  no.  2909.  Sept.  30.  1921.  pp.  487-4S9.  12  figs.  Describes  method  which  is 
said  to  be  successful  in  avoiding  formation  of  extrusion  defect,  and  is  in  use  in 
many  places  for  production  of  tubes  and  rod  from  soft  raetala  such  as  lead  and 
aluminum.     Writer  suggests  its  use  for  extrusion  of  copper  alloys. 


ELECTRIC  RAILWAYS 

Htdboelectric.  Royal  Commission's  Report  on  Proposed  Hydro  Electric  Railways 
for  Ontario.  Can.  Ry.  and  Mar.  Wld-,  no.  282,  Sept.  1921,  pp  490-496.  Con- 
cludes   times  is    not    opportune. 

Thikd-Rail  System.  History  and  Comments  on  the  Third  Rail  System.  Proc.  Jl. 
Pacific  Ry.  Club,  vol.  5,  no.  5,  August  1921,  pp.  17-30.  Describes  technical 
developments. 

ELECTRIC  SWITCHES 

Magnetic  Blow-Out.  Arc  Rupture  in  Magnetic  Blow-Out  Si^-itches.  O.  H.  Esch- 
holz.  Elec.  Wld..  vol.  78.  no.  10.  Sept.  3.1921,  pp.  361^64.  8  figs.  Arc  lengths 
at  which  instability  occurs  are  determined  for  practical  conditions.  Investi- 
gates effect  of  electrode  materials,  surfaces,  etc.  Discusses  phenomena  of  arc 
formation    and    rupture. 

Specification.  British  Standard  Specification  for  Air-Break  Knife  Switches  and  Lami- 
nated Brush  Switches  for  Pressurées  Not  Exceeding  OHQ  Volts.  British  Eng. 
Standards  .Assn..  no  190,  July  1921,  12  pp.  1  fig.  Definitions;  rating,  sizes  and 
marking;  design  and  construction;  tests. 

ELECTRIC  TRANSMISSION  LINES 

Protection.  Modern  Methods  of  Sectionalizing  Lines  in  Case  of  Overload  (Les 
principales  méthodes  modernes  de  sectionnement  des  circuits  électriques  en  cas 
de  surintensités),  P.  Scoumanne.  Revue  Générale  de  L'Electricité,  vol.  10, 
no.  9,  Sept.  3,  1921,  pp.  298-300.  2  figs.     Describes  Whitaker  protection  system. 


FACTORIES 

Maintenance.  ,  Factory  and  Plant  Maintenance — II,  Arnold  A.  Arnold.  Mech. 
World,  vol.  70.  no.  181 1,  Sept.  IG.  1921.  pp.  222-223.  Discusses  various  works 
plans  that  it  may  be  advisable  to  keep  an  information  they  record,  also  inven- 
tory of  machinery  and  plant.     (To  be  continued.) 

FLAME  PROPAGATION 

Definition.  Flame.  C.  A.  French.  JI.  Soc-  Automotive  Engrs..  vol.  9.  no.  3,  Sept. 
1921,  pp.  182-185  and  (discussion)  1S5-18S,  1  fig.  Discusses  definition  of  ato- 
mic theory,  combustion,  oxidation  and  flame  propagation. 

FORCINGS 

Orhnance.  Heat  Tre.4.tment  of.  Observations  Made  in  the  Heat  Treatment  of 
Ordnance  Forgings,  Paul  E.  McKinney.  Trans.  Am.  Soc.  for  Steel  Treating, 
vol.  1.  no.  12,  Sept.  1921,  pp.  73S-745.  3  figs.  Showrs  the  necessity  of  having  most 
complete  data  on  material  handled  for  successful  heat  treatment  and  to  avoid 
erroneous    deductions. 

Press.  A  Method  of  Designing  Press  Forgings,  W.  R.  Ward.  Forging  and  Heat 
Treating,  vol.  7,  no.  S,  .\ugust  1921.  pp.  428-430  Combination  of  practical 
and  theoretical  gives  best  results  working  from  finished  forging  back  to  billet. 


ELECTRIC  WELDING 

Oil  Tanks.  Electric  Welding  of  Oil  Storage  Tanks,  William  Schenstrom.  Welding 
Eiigr  .  vol  fi,  no.  9,  Sept.  1921 ,  pp.  49-52.  7  figs.  Discusses  advantages  of  weld- 
ed over  riveted  and  need  for  standardized  methods.  Paper  read  before  Am. 
Welding  Soc. 

ELECTRON  METAL 
See   Magnesium   Alloys,   Electron   Metal. 

ELEVATORS 

Electric.  Electric  Elevator  Machinerj'-Elevator  Cables,  Their  Care  and  Inspec- 
tion, M.  A.  Myers.  Power,  vol.  54.  no.  10,  Sept.  6.  1921,  pp.  369-371,  7  figs. 
Types  of  elevator  rope,  machines  and  accessories.     Cable  measurement. 

Motor-Control  Equipment.  Motor-Control  Equipment  Used  in  Elevator  Ser\-ice 
—I.  G-  J.  Kirkgasser  and  E.  W  Seeger.  Elec.  Rev.  (Chirago).  vol  79.  no.  13, 
Sept  24.  1921  pp.  465-4fi8.  S  figs.  Machines,  roping  brakes  and  motors  em- 
ployed in  operation  of  elevators;  features  of  magnetic  and  mechanical  con- 
trollers; diagrams  and  illustrations  of  circuits  and  control  devices.  (To  be 
continued.) 

EMPLOYMENT  MANAGEMENT 

Employment  System.  A  Modern  Factory  Employment  System,  W.  H.  Rohr. 
Wood-Worker,  vo!  40,  no.  7  Sept.  1921,  pp.  27-29,  S  figs.  Discusses  the  ques- 
tion of  reducing  labour  turnover. 

Hiring  System.  Efficient  System  of  Hiring  Men,  Russel  J.  Waxldo.  Machy  (N.  Y.) 
vol.  28,  no.  2,  Oct.  1921.  pp.  135-137.  7  figs.  Methods  adopted  by  large  manu- 
facturing plant  for  insuring  selection  of  applicants  best  suited  for  work. 

ENGINEERS 

Education  and.  Making  Better  Engineers  of  College  Men.  Elec.  Wld.,  vol.  78.  no. 
12,  Sept  17,  1921.  pp.  567-569.  Power  to  thirS:  is  more  important  than  mind 
filled  with  facts. 

The  Character  of  the  Engineer.  Times  Eng.  Supp.,  no.  563,  Sept.  1921.  p. 
259.  Discusses  natural  qualifications  and  education  as  training.  Believes 
there  is  room  for  all  really  fit. 

ETHYLENE 

Préparation  From  Acetylene.  The  Preparation  of  Ethylene  by  Hvdrogenation 
of  Acetylene.  William  H.  Ross,  James  B.  Culberston  and  J.  P  Parsons.  Jl. 
Industrial  and  Eng.  Chem..  vol.  13.  no.  9,  Sept.  1921.  pp  775-778.  3  figs  Dis- 
cusses preparation  of  nickel  catalyst,  apparatus  and  method,  absorption  of 
hydrogen,  formation  of  ethane,  yield  of  ethylene,  and  methods  of  analysis- 


FOUNDRIES 

Core  Room.  Improved  Core  Output  from  Smaller  Space.  Iron  Age.  vol.  108,  no. 
15,  Oct.  13.  1921.  pp  927-929.  4  figs.  By  proWding  improved  worhing  condi- 
tions for  girl  core  makers,  better  product  and  higher  t>T>e  of  employee  have 
been    secured. 

Electric  Suspension  Travellers.  Electric  Suspension  Traveller  in  Foundries, 
Richard  Hanchen.  Eng.  Progress,  vol.  1.  no.  5.  May  1920,  pp.  181-185,  10  figs. 
Describes  types  made  by  various  manufacturers. 

Ford  Motor  Co.  New  Ford  Foundry  Plant  at  River  Rouge,  L.  B.  Breedlove. 
Iron  Age.  vol.  108.  no.  13.  Sept.  29.  1921.  pp.  787-793,  7  figs.  Laid  out  for 
quantity  production.  Uses  direct  blast-furnace  metal  mixed  with  cupola  metal 
in  definite  proportions  as  required.     Conveyor  systems  highly  de\'eloped. 

Malleable  Iron.  Equipment  Features  Malleable  Shop,  H.  E.  Diller.  Iron  Trade 
Rev.,  vol.  69,  no.  15.  Oct.  13.  1921,  pp.  935-942  and  950,  14  figs.  Details  of  new 
foundry  of  American  Chain  Co.,  New  York,  located  at  York,  Pa.,  showing 
radical  departures  from  general  practice  in  all  three  stages  of  convej-ing,  melt- 
ing and  annealing. 

Manufacturing  System.  Manufacturing  Svstem  Applied  to  the  Foundrj-. 
Machinery  (Lond.),  vol.  18.  no.  466.  Sept  1.  1921.  pp.  664-671.  20  figs.  Re- 
view of  system  developed  by  Derwent  Foundry  Co    (1920),  Ltd.,  Derby. 

Mixtures.  Figuring  the  Charges  for  Foundrj'  Irons,  Y.  A.  Dyer.  Iron  Age,  vol. 
108.  no.  15,  Oct.  13.  1921.  pp.  931-933.  Iron  mixtures  and  how  to  figure  them 
chemically.     Classification  of  castings  and  suggested  analyses. 

FREIGHT-HANDLING 

Slow  Traffic.  On  the  Question  of  Slow-Freight  TraflSc.  W.  H.  Williams.  Bui. 
International  Ry.  Assn.,  vol.  3,  no.  8,  August  1921.  pp.  1087-1101.  2  figs.  Dis- 
cusses loading  and  unloading,  yard  and  train  operation,  freight  car  movement, 
freight  rates,  etc. 

FUELS 

Coke  Breeze  as  Boiler  Fuel.  Value  of  Mixture  of  Coke  Breeze  and  Bituminous 
Coal  as  Fuel  for  a  Hand-Fired  Boiler,  John  Blizard  and  .lames  Neil  Jl.  Am.  Soc. 
Heating     &    Ventilating  Engrs  ,  vol.  27,  no.  6,  Sept.     1921   pp.    645-655.  2  figs. 

Influence  on  Engine  Porformance.  The  Influence  of  Various  Fuels  on  Engine 
Proformance— V,  H  R-  Ricardo.  Automotive  Industries,  vol.  45.  no.  5.  .Aug- 
ust 4.  1921.  pp.  211-216.  11  figs.  Relation  between  mixture  strength  and  in* 
dicated  mean  pressure  for  various  fuels,  compression  ratios  and  spark  timing  is 
shown  and  influence  of  jacket  water  temperature  and  heating  of  charge  deter- 
mined.    From  preliminary  report  conducted  for  Asiatic  Petroleum  Co. 
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HuoKBi.Kiin.  TUn  PriMonl  INtiUioii  of  SiiioknIrM  FiioU,  K.  M.  Sinnntt.  Iron  nml  Ctial 
TnulKM  l(nv.  viil.  lo:i,  lui,  2700,  AiiUMii  lU,  IU2I.  ii.  2;i:t.  ('onnludtM  ihiit  iimnif 
tiK'turr  til  •oiin<  lypn  of  nmuiUuIi-im  (tirl  would  nolvo  titr  prohlimiii  oT  fiii'l  c'on«rr- 
vntiiili.  iiir  polltitiiili  tuid  rllbrlrnt  tioiini<  hi'ttliliu.  rotil  ntiould  Im*  wurlu-d  lit  ftlt- 
honil  or  in  ruiijiinctlon  with  roitl  unn.  (Ahntrnrt  )  I'upor  ri*iul  In^ftiro  Itoyitl 
Hititltary     Iiint. 

Sm  atëo  Oil   l''uvl;   i'ulvcrneti   Ctml. 

FURNACES 

I*nnuigATRi>-Ain  vn  Dhikct-Fiiiki».  KxporimcntAl  Comparl«on  of  a  Preheated 
Air  Kurnuru  Witli  ii  Direct  KiriMl  l-'iimiin',  L  Lrtlfp.  Am.  Cînn  .11.,  vol,  116, 
no  12.  Sept.  17,  11)21.  pit  217-2r)2  und  2lH>-2<Wl,  i  lisH,  Dincuiutrn  nutdUi  of 
oxp<'riii)t'ntii  mid  KÎvt'tt  tulili'  of  tln-uretiritl  ronipiitutioii  of  fin-l  Mivinu  dutr  to 
protuMUtHi  tiir  coinpuri'd  with  fud  eoiwumpliuit  in  »  dircol-firml  furimco. 

FURNACES.  BOILER 

Rkcovkrt  of  Unihihne»  Fuel  rnoM  RKrrnR  Tho  Ropovcry  of  Jnhurncd  Fuel 
from  Itoiirr  Furimro  UofiiHc,  Thonina  Frnsor  nnd  II.  F.  Vnnrpy.  U  S  Hur. 
Minca  Hrport»  of  ln\  p.itiKiilionn  «rriiil  no  2281.  t^vyt  1921.  3  pp  Wanhina 
lt'»(«  niiidi'  in  hUiorator>'  of  iniiiiuR  di'purtnirnt  of  I  riivcmity  of  Illinuin  rIiow 
possibility  of  rcroviTiiiK  uiiIiuiiumI  fuel  by  unishinB  rt-funo  to  |-in.  ring  size, 
wiudiinji  (>n  roid-wuHhinK  tables,  itnd  rcitioviiifia  litno  from  wn^ht'd  product  by  a 
dcwntorinu  convcyor-oh'vutor  or  screen. 

FURNACES,  HEATING 


Elui'TIc'ai.  Wiikbiji  Thf»  iJmiitn  of  Klliptirnl  Whf>rla  for  a  Conntant  KimmI  Rodpro* 
ratirig  Motion  11.  Omitrn  II.  Nicholjt  Ma«hin*Ty  (iMtui)),  vol.  IH.  no.  410. 
Hdpt  22,  lU2l.iip  7M-7ÙIS,  AUk*  fiiwuMm  proptirtiona  aud  irfTcct  o(  «lUptical 
whetiU,  (M  iiwmI  for  modifying  aimple  harmonie  itiotion. 


n      Machinrry  fI>ond  ),  vol.   Iff,  no. 
DÛKuiwM  prrjdurtion  of  large  double 


UbUOAI.      Cutting    I^lllinK    Mii      < 
•I7().  Sopt    ■J\t.  Ht2l.  pp    . 
holicnl    gcitra    by    oiid'ii.n 

Involctb,  Tkstino.  loapnction  of  Involute Crar  Ilobe— II.  CarlCj  Oleon.  Macbjr. 
(N.  Y.),  vol.  28,  no.  2.  Uot.  1U21.  pp.  i'M-UO,  n  flga  Mrthoda  umxI  in  examift- 
ing    t«st    gears. 

ORINDINO 

Adtouodilk  Partb.  Grinding  in  the  Aut/jmotive  Indualry— IV,  P.  M.  HeUt 
Automotive  Ind..  vol.  45.  no.  II.  Sept.  1,  1U21.  pp  421-42'^.  12  figa  DiMru^ca 
methodfl  used  in  grinding  critnluihufte,  flat  fares,  cairuhafte,  gear  teeth,  splioca 
and   other  parts.     (Concluded  ) 

GRINDING  MACHINES 

Internal.  Grinding  Irregular-Shaped  Holes  on  the  Bryant  Internal  Grinding  Mac- 
hine. Am  Mach..  vol.  Hr,,  no.  I'.i.  Sept.  29.  1921.  pp  4'J1*-.'>(K),  7  figs.  Handl- 
ing combinatiorm  of  straight,  tapered  and  rurved  internal  surfaces.  Grinding 
done  in  one  operation.     Laying  out  special  control  plates. 


Rbobnbrative.  Emplov  Regenerative  Furnnces.  E.  C.  Krcutuberg.  Iron  Trade 
Rev.,  vol  r.9.  no  11.  Sept  \!i,  1921.  pp.  080-083.  7  figa.  InHUilIation  at  Harr- 
ison, V  .)..  comprises  24  units,  to  burn  either  oil  or  gas.  Operation  is  explain- 
ed and  results  of  tests  are  given. 


H 


HARDNESS 


FURNACES.  HOT-AIR 

SuALL  Blowers  for.  Small  Blowers  in  Combination  with  Furnaces  for  Domestic 
Heating  Plants,  F  R  Still.  ,11  Am  .Soc.  Ilruting  and  Ventilating  Engrs  vol. 
27.  no  ll.  Sept  1921.  pn,  r>59-GG3.  2  figs.  Describes  type  of  air-blast  inductor 
and  its  application  to  not-air  furnaces. 


Testing.  The  Hardness  Testing  of  Metals.  Mech.  Eng..  vol.  43,  no.  7,  July  1921, 
pp.  445-449.  11  figs.  Report  of  Committee  of  Engineering  Division  of  Nat. 
Research  Council  on  various  methods  of  testing  hardness  of  metals. 


HEALTH 


GAGES 


Snap.  Tools  Used  tn  the  Manufacture  of  P.  ».t  W  Adjustable  Limit  Snap-Gage.  Ells- 
worth Sheldon.  Am  ALich.,  vol.  5.1,  nos  11  and  12,  Sept,  15  and  22,  192L  pp. 
428-431  and  450-4(30.  24  f^gs.  Sept.  15:  Accurate  alignment  a  prime  requîste. 
Tool  that  drills  a  "cut-out"  or  crescent -shaped  hole.  Sept.  22:  Making  measur- 
ing an\ils;  accurate  gritiding  operations;  an  ingenious  lapping  device. 

Thread  New  Type  of  Thread  Gages.  B.  M,  W.  Hanson.  Machy.  (N.  Y  ),  vol.  28, 
no.  2,  Oct.  1921,  pp.  110-111,  3  figs.  Describes  accurate  method  of  determin- 
ing correctness  of    screw  threads  by  vision  as  well  as  by  touch. 

GAS  TURBINES 

Holzwarth.  The  Internal-  Combustion  Turbine,  Mark  Meredith.  Oil  Fi^ld  Eng., 
vol.  23,  no.  9,  Sept.  1921.  p.  130.  Describes  "Holzwarth"  oil  turbine  now  be- 
ing tested  at  works  of  Thysseu  &  Co.,  Germany;  develops  500  hp.  at  3,000 
r.p.m. 

GASOLINE 

Absorption-  from  CASixGHE\n  gas.  The  Absorption  of  Gasoline  From  Casing- 
head  Gas  by  Activated  Charcoal,  H  R.  Auerswald.  Mech  Eng.,  vol  43,  no. 
9,  Sept  1921,  pp.  601-t>02  and  iJOti.  2  figs.  Particulars  regarding  series  of  tests 
undertaken  to  evaluate  process  when  applied  to  rich  gas,  with  conclusions 
drawn  therefrom  as  to  its  limitations 

Natdral-Gas.  Natural  Gas-GasoUne  Blends,  D.  B.  Dow.  U.  S.  Bxir.  Mines  Re- 
ports of  Investigations,  serial  no  2279,  Sept.  1921.  2  pp.  Notes  on  how  it  is 
made.  Includes  table  showing  distillations  of  raw  natural  gas-gasoline,  blend- 
ing naphthas,  and  resulting  blends. 

GASOLINE  ENGINES 

Mixture  Ratio  axd  Temperature.  The  Effect  of  Mixture  Ratio  and  Tempera- 
ture on  Power  and  economy,  C.  S.  Kegerreis.  Automotive  Industries,  vol  45. 
no  13,  Sept  29.  1921  pp  010-612,5  figs.  Tests  conducted  at  Purdue  Univ.  show 
that  marked  gains  in  economy  with  but  trifling  loss  in  power  result  from  pro- 
per heating  of  charge  and  correct  mixture  proportions. 


Plant  Medical  Department.  Practices  and  Functions  of  the  Medical  Depart- 
ment. Robert  E.  Andrews.  Indus  Management,  vol.  G2,  no.  4,  Oct  Ifl21,  pp. 
206-211.  6  6gs.  Experiences  and  procedure  in  medical  department  of  large 
textile    industry. 

HEAT  TRANSMISSION 

Buildings.  Heat  Loss  Through  Various  Types  of  Building  Construction,  L.  A. 
Scipio.     Jl.  Am.  Soc.  Heating  and  Ventilating  Engrs.,  vol  27,  no.  6,  Sept.  1921. 

Ep.  037-G43.  2  figs.  Results  of  series  of  experiments  carried  out  to  determine 
eat  losses  from  different  wall  ronstructions  for  residence  buildings,  for  which 
five  houses  exactly  similar  with  exception  of  wall  material  and  con.struction 
were  built  and  heated  by  electric  stoves  for  obser^'ation. 

Furnaces.  Losses  in.  Principles  of  Heat  Loss  in  Furnaces,  P.  Rosin.  Forging  and 
Heat  Treating,  vol.  7,  no.  8.  August  1921,  pp.  425-42S,  1  fig.  Study  of  heat  loss- 
es through  a  furnace  wail  consisting  of  at  least  two  different  parts,  a  refractory 
material  and  an  insulating  material.     Extract  of  article  from  "Metall  and  Era". 

Liquids.  Numerical  Laws  of  Heat  Transmission  Between  Liquids  in  Industrial 
Heat  Exchangers  (Lois  numériques  de  la  transmission  de  la  chaleur  entre  les 
fluides  dans  les  échangeurs  industriels),  H.  Dieterlen.  Chaleur  et  Industrie, 
vol.  2,  no.  16.  August  1921,  pp.  494-500,  4  figs.  Discusses  various  formulas  in 
use    and    finds    them    contradictorj'.     (Continuation    of    serial.) 

Problems.  Solution  of  Heat  Transfer  Problems.  H.  G.  Newitt.  Power  Plant  Eng,, 
vol.  25.  no.  17  Sept.  1.  1921,  pp.  849-850.  1  fig.  Discusses  chart  for  determin- 
ing mean  temperature  difference  in  a  heat-transfer  problem  when  initial  and 
fi.nal  temperature  differences  are  known. 

HEAT  TREATING 

Oil-Burning  System.  Screw  Stock  Heat  Treated  With  Oil,  F.  J.  Ryan.  Iron  Age 
vol.  108.  no.  11.  Sept.  15,  1921.  pp.  660-661,  3  figs.  Application  of  Mires  sys- 
tem to  ferrous  and  non-ferrous  material  by  Bridgeport  Screw  Co.  Operating 
data. 

HEATING,  STEAM 

Boiler  Improvements.  Fuel  Economy  in  Heating  Service,  A,  Bernent.  Heat,  and 
Vent.  Mag  ,  vol.  18,  no.  9,  Sept.  1921.  pp.  36-38.  Comments  on  present  prac- 
tice in  down-draft  boiler  design  with  suggestions  for  improvements. 


GEARS 


HELICOPTERS 


Compressive  Stress.  Gearing  Calculations  by  the  Compressive  Stress  Method — I, 
•loseph  Jandasck.  Automotive  Industries,  vol  45.  no.  II,  Sept.  15,  1921.  pp. 
512-515.  15  figs.  Maximum  surface  pressure,  or  compressive  stress,  must  be 
considered  if  rate  of  wear  of  tooth  is  to  be  kept  within  proper  limits. 


Types.  Helicopters  (Les  H<5licoptères),  L.  Guguet.  L'Aerophile,  vol.  29,  nos.  13-14, 
July  1-15.  1921.  pp.  209-213,  6  figs.  Discusses  Austrian  army  captive  type, 
Ochmichen,  Paieras,  Pescara,  and  other  tj'pcs. 


166 


JOURNAL    OF    THE    ENGINEERING     INSTITUTE    OF    CANADA 


HIGHWAYS 

Standard  Specifications.  Report  of  Committre  on  Standard  Specifications  for 
Highways,  H.  y.  Carpenter.  Jl.  Eng.  Inst.  Can.,  vol.  4,  no.  0,  Sept.  1921,  pp. 
48^85,  U  figs.  Progress  report  dealing  with  standard  specifications  for  earth 
roads 

HYDRAULIC  TURBINES 

Installation.  The  Hydraulic  Plant — II,  N.  L.  Devenford.  Power,  vol.  54,  no. 
14,  Oct.  4,  1921,  pp.  513-516,  6  figg.  Types  of  turbine  setting,  forms  of  draft 
tube,  effect  of  air  leakage,  vertical  vs.  horizontal  turbines,  thrust  bearings, 
maintenance    and     repairs. 

Pelton  Wheels.  An  Experimental  Study  of  the  Effect  of  Roughness  of  Bucket 
Surface  on  the  Efficiency  of  Pelton  Wheel,  Junzo  Nakahara.  Jl.  Soc.  Mech. 
Engrs.  and  Soc.  Nav.  Architects,  Sept.  1921,  (In  Japanese.) 

Types.  The  Hydraulic  Plant — I,  N.  L.  Devendorf.  Power,  vol.  54,  no.  13,  Sept.  27, 
1921,  pp.  4H4-4Sti,  4  figa.  Methods  of  removing  débris  from  water  in  high-and 
low-head  plants,  types  of  hydraulic  turbine  employed,  their  limitations  and 
means  for  effecting  regulation. 

HYDROELECTRIC  DEVELOPMENTS 

Gre.vt  Britain.  Hydro-Electric  Developments— I,  F.  Rowlinson.  Beama,  vol.  9, 
no.  3,  Sept.  1921,  pp.  224-230, 1  fig.  Summarizes  developments  in  North  Wales, 
Scotland     and      Ireland. 

HYDROELECTRIC  PLANTS 

Brizal.  Sorocaba  Hydro-Electric  Plant  in  Brazil,  H.  P.  Quick.  Power,  vol.  54,  no. 
15,  Oct.  11,  1921,  pp.  548-551,  6  figs.  Developments  planned  for  75,000  hp.  in 
five  15,000-hp.  turbines  operating  under  a  600-ft.  net  effective  head.  Designed 
and  put  into  successful  operation  by  American  engineers. 

Kern  River,  Cal.  Automatic  Features  of  New  Kern  River  Power  Plant.  Eng. 
News-Rec.,  vol.  87,  no:  11,  Sept-  15.  1921,  p.  453.  Reaction  turbines  for  SlO^ft. 
head  have  quickly  changeable  runners.  Extensive  automatic  control  equip- 
ment. 

Manitoba,  Canada.  New  Plant  on  Winnipeg  River.  Can.  Engr.,  vol.  41,  no.  10, 
Sept.  S,  1921,,  pp.  1,  6  and  8.  Great  Falls  development  to  have  capacity  of 
168,000  hp.,  with  sis  28,000-hp.  units.  Details  of  head  gates,  screens,  hydrau- 
lic turbines,  generators,  transformers,  switching  apparatus  and  transmission 
lines. 

Switzerland.  Constructional  Details  of  the  Oberhasli  Hydroelectric  Works  (Les 
dispositions  constructives  des  usines  hydro-électriques  de  l'Oberliasii).  Bulle- 
tin Technique  de  la  Suisse  Romande,  vol.  47,  no.  17,  August  20,  1921,  pp.  193- 
198,  7  figs.  Discusses  hydrographie  conditions,  construction  of  dams,  reser- 
voirs, etc.     (To  be  continued.) 


IMPACT 

Stress  Recorder.  Fcroday  and  Palmer's  Patent  Stress  Recorder.  Ry.  Gaz.,  vol. 
35,  no.  7,  August  12.  1921.  pp.  283-285,  27  figs.,  partly  on  supp.  pi.  Describes 
an  instrument  for  recording  impact  stresse."?  on  railway  bridges  by  a  train  passing 
at  high   speed. 

INDICATORS 

Diagrams.  Taking  Indicator  Diagrams.  P.  A.  Baumeister.  Power,  vol.  54,  no.  15, 
Oct.  11.  1921,  pp,  551-552.  4  figs.  Points  out  requirements  and  necessary  steps 
for  getting  good  indicator  diagrams. 

Steam-Engine,  High-Speed.  A  new  Design  of  High  Speed  Engine  Indicator,  Benno 
R.  Dierfeld.  Automotive  Ind..  vol.  45,  no.  10,  Sept.  8,  1921,  pp.  471-473,  15 
figs.  German  instrument  employs  steel  pencil  to  trace  extremely  small  diagram 
on  soot-covered  glass  plate  which  is  enlarged  by  use  of  microscope. 


PnoorcTiON,  Economics  of.  The  Economies  of  Production — IV,  V  and  VI,  D.  A. 
McCabe.  Am.  Marh.,  vol.  55.  nos.  11,  12,  13  and  14.  Sept.  15.  22.  29.  and 
Oct.  G,  1921,  pp.  4UM20,  455-450.  497-40S  and  539-540.  Sept.  15:  Causes 
of  changes  in  demand.  Sept.  22:  Production  and  reduced  demand.  Sept.  29: 
Producer's  job  and  profits.     Oct.  G;  Production  and  wages. 

Production  Methods.  Modern  Production  Methods — XXI,  XXII  and  XXIII, 
W.  R.  Basset.  Am.  Maeh.,  vol.  55,  nos.  11,  13  and  15,  Sept.  15.  29  and  Oct.  13. 
1921.  pp.  421-423,  501-505  and  GO4-U08.  13  figs.  Sept.  15:  Graphie  methods  of 
control;  when  to  use  graphic  charts  and  wlien  not  to;  master  charts.  Sept.  29: 
Various  uses  of  time  studies;  attitude  of  workman;  some  general  rules  for  time- 
study  observer.  Oct.  13;  Records  of  actual  time  studies  of  machine  opcrat- 
tions;  fallacy  of  taking  over-all  times  for  standards. 

Protection  Control  by  Graphics,  Fred  R.  Daniels.     Machy.  (N.  Y.),  vol. 
28,  no.  2,  Oct   1921.  pp.  112-120,  14  figs.     System  employing  graphic  charts  for 
controlling  shop  operations  in  use  in  plant  of  Hopedale  Mfg.  Co.,  Milford, 
Mass. 

Production  Planning.  Quality  and  Costs  as  Standards  of  Production  (GOte  und 
Kosten  als  Grundmassstiibe  der  Produktion),  H.  Basson.  Betrieb.  vol.  3,  no. 
22,  Aug.  13,  1921,  pp.  695-703.  12  figs.  States  that  quality  and  cost  of  product 
are  influenced  by  fitness  of  design  and  quality  of  materials  used,  as  well  as  by 
accuracy  of  production,  etc.  Based  on  practical  examples,  errors  in  design, 
possibilities  for  economizing  in  material,  and  accuracy  of  production  are  dis- 
cussed. 

Works  Organization,  R.  Waring-Brown.  Eng.  and  Indus.  Management, 
vol.  6,  no.  14,  Oct.  6.,  1921.  pp.  377-382,  9  figs.  Production  engineer's  plan- 
ning department  in  automobile  factory. 

Routing.  Charting  Routing  Losses.  Factor>'.  vol.  27,  no.  3,  Sept.  1921,  pp.  328- 
329.  2  figs.  Graphic  method  of  locating  source  of  trouble.  Experience  of  Am. 
Optical  Co. 

Simplification.  Simplification  in  Industry — VII,  Howard  Coonley.  Factory,  voL 
27,  no.  3,  Sept.  1921.  pp.  317-319,  4  figs.  How  line  was  reduced  from  17,000  to 
GIO  items.  Describes  how  simplification  facilitated  development  of  suitable 
budget  of  business  and  opened  way  to  other  advantages. 

Small  Shop.     Organization  and  Management  of  the  Small  Shop — V,  VI  and  VII, 

E.  W.  Leach.  Am.  Mach.,  vol.  55,  nos.  11,  13  and  15,  Sept.  15.  29  and  Oct.  13. 
1921,  pp.  438-441,  513-516,  and  592-595,  7  figs.  Sept.  15:  Production  plann- 
ing and  control.  Necessity  and  uses  of  system.  Figuring  shop  capacity. 
Simple  method  of  cost-keeping.  Sept.  29:  Value  of  cost  records:  what  profit 
should  be  based  upon.  Classification  of  material  and  labour  accounts;  over- 
head and  what  it  consists  of.  Oct.  13:  Filling  customer's  order;  necessity  of 
keeping  records;  efficiency  iu  shipping  room. 

Stock-Record  Keeping.     Worth  while  Considerations  in  Stock  Record  Keeping, 

F.  E.  Merriam.  Indus.  Management,  vol.  G2,  no.  4,  Oct.  1921,  pp.  199-205,  9 
figs.  I")efines  duties  and  scope  of  stock-record  department,  and  its  relation  to 
management. 

Tracing  Materials.  Making  It  Easy  to  Trace  Materials,  L.  E.  Dodd.  Factory, 
vol.  27,  no.  3,  Sept.  1921,  pp.  330-332,  5  figs.  Plan  for  recording  material  m 
factory  that  readily  permits  tracing  it  back  to  its  source  or  ahead  to  its  ultimate 

destination.     Developed  in  Optical     Glass  Plant  of  Nat.  Bur.  of  Standards. 

Pittsburgh    and   Washington. 

See    also     Motion     Study. 


INDUSTRIAL  RELATIONS 


Human  Factor.  The  Human  Factor  in  Industrj-— I.  Clarence  H.  Northcott. 
Indus.  Management,  vol.  62,  no.  4,  Oct.  1921,  pp.  195-198.  How  the  man  grew 
above   the    machine. 


INSPECTION 


Delco  System.  The  Delco  Inspection  System.  Machinery  (Lond.),  vol.  IS,  no. 
460,  July  21,  1921.  pp.  468-471,  8  figs.  Description  of  methods  used  in  tool  and 
gage-designing  department  of  Dayton  Eng.  Laboratories  Co.  and  standards 
of    gaging    adopted. 


INDUSTRIAL  MANAGEMENT 

Factory  Investig.vtions,  Economic  Value  of  Factory  Investigations,  Albert  A. 
Dowd.  Machy.  (N.  Y.).  vol.  28,  no.  2.  Oct.  1921,  pp.  121-122.  Gives  examples 
of  cost  reductions  resulting  from  investigations.  Improved  method  of  manu- 
facturing a  long  rod.  Notes  on  handling  materials,  inspection  and  salvage, 
time    studies    and    assembling. 

Gantt  Charts.  The  Gantt  Chart — III,  Wallace  Clark.  Management  Eng.,  vol.  1, 
no.  4,  Oct.  1921,  pp.  225-229,  4  figs.     Its  application  to  progress  of  work. 

Intra-Plant  Communication.  A  Development  in  Intro-Plant  Communication, 
Donald  McNicol.  Management  Eng.,  vol.  1,  no.  4.  Oct.  1921.  pp.  235-237,  3 
figs.  Describes  how  printing  telegraph  may  he  employed  to  supplement  tele- 
phone in  solving  problem  of  plant  communication. 

Objections  Made  to.  Scientific  Management — XXXI,  Henry  Atkinson.  Eng. 
and  Indus.  Management,  vol.  6,  no.  11,  Sept.  15.  1921,  pp.  286-289.  Examina- 
tion of  objections  made  against  scientific  management. 


INSULATORS.  ELECTRIC 


Suspension.  Flashover  of  Insulators  for  220-Kv.  Lines.  H.  J.  Ryan,  H.  H.  Hen- 
line  and  F.  F.  Evenson.  Elec  Wld.,  vol.  7S,  no.  12.  Sept.  17,  1921.  pp.  561-565, 
16  figs.,  partly  on  p.  560.  Flashover  characteristics  of  suspension  insulators, 
including  V-strings  and  composite  strings  with  shielding  devices.  Condensed 
from  paper  delivered  before  San  Francisco  section  of  Am.     Inst.  Elec.  Engrs. 


INTERNAL-COMBUSTION  ENGINES 

Frictional  Losses.  Distribution  of  Frictional  Losses  in  Internal  Combustion 
Engines.  E.  P.  Taylor.  Gas  and  Oil  Power,  vol.  16.  no.  192,  .Sept.  1.  1921,  pp. 
190-192.  Describes  a  nuniber  of  tests  and  concludes  that  the  retardation 
method  offers  the  advantages  of  accuracy  and  complete  speed  range  with  the 
disadvantage  that  values  of  friction  are  obtained  under  special  conditions. 
(From  Jl.  Proc.  Roy.  Soc.  of  New  South  Wales.) 
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VuBU  Valvim  anu  Imnition.  Th»  (iitrnml'Oirnlituition  Ktifinc;  FunI  Vnlvm.  unci 
Idiiitlun,  A.  W  HrmU<ury  MimIi  WIiI  ,  vol  70.  no  iHtlO.  Hrpt  'i.  lOJl.  p.  WVA 
l)l»ouM«Mi  rtioiiiti'itl  itiid  iiii'i'tiittiii-nl  work  iluiiu  in  rnrnltUAtion  chainlxir.  (To  l>« 
puiiliimml  )      I'ruiu   |iup<-r   rt'iid    bt-loro    Iitat.    Mur.    Kiiiin. 

FuKiJi,  iNri.t'KNi'r  or.  Tho  Inllucnrr  of  Vnriouii  ImioU  nii  Kristne  IVrfortiiaiiro— VI. 
11.  It  Klrnnlo,  AuloiitiilUr  Itiduntrii**,  vol.  1.%.  no,  10,  Srpt  H,  11121.  |>p.  4*UV- 
•170  niul  170,  li  (iitrt  Oiilliniii  h-wLt  itit«<nilt>tl  to  drlcrtoliin  i-oiulltiohii  w  Itlrh 
aovnrii  riUM<  of  «tiiriiDit  witli  xunoiin  i\U'\n  itnti  ctTrt-t  of  fiii'l  upon  vnluiiii'lno 
nlticii'tiry.  (To  \\v  eontiiitii-<l  )  I'runi  pri'lniiiimr>'  report  ronilucUnl  fur  Aiiiutio 
I'ctnilouni     ('o. 

Thi<  InMui'nco  uf  \'iirintui  Ihu'Ib  on  i\\f  I'rrforninnc-r  of  IntrrnnI  Conibua- 
lion  Kntfini'M  \\\,  II.  U.  Ktrortlo.  Aiitotnobilp  Kngr  ,  vol  II,  no,  \M,  Ausiut 
1021,  pp.  27U-2M'I.  A  tiuM.  (iivtw  tfililrn  of  (iu*l  ohftractvriNtioa  and  cxpi-ri montai 
mulUi    fur    vnrinblo    cuniprrNiion    ciiaiiim. 

Two-ANn   Ftn'ii-<!'Yri,K       Tlic  Intrrntd  ComhuHtton   l')niiinr  Dmriwur*!  .\.  \V,   Hrnd- 
Iniry.     Tower  Hou»o.  vol    II.  no    17,  Sept,  /i,   HUM.  pp    '.\'2-'M\,  II  fiKx.     I>îji- 
*      cusaca  twoH*yolc  und  four-cyclu  typra,   their  advantaiies  and  diaadvuntogos. 
Kend  Lwforo  lust.  Mar.  Eii^ra. 


Set  ai«o  Aerovianê  . 
Bng\n«ê:  Oil  Bnginex. 


^nginen;  Aulomobitt  Rugineii;  Dirael  Engineê;  Gntolint 


LOCOfcK/riVEfl 

BoovncM  TKitTM.  Witftmirr  'I'(«t«  on  1>nii»liBniinc  aiMj  Northfrn  OnUno  Hy.  Kin. 
vol  71,  no.  10,  Ht'pt  3.  1021.  pp.  •I-I7-I-IM,  4  fie»,  flmulu  tA  UmiM  f4  Ioco<d«Uv« 
bofNitrra  «how  :^0  |>rr  rent  inrri*ajtc«J  frt;i|[hl  tcmnac**  mtvt  rapid  arrrlrralioo  ol 
pHAwngcr     trnina 


HmTiaif.     The  ('onipnri- 
C    Poullii.y        H\ 

DiiruAM*«  faclur  ul  .  .:- ..  

buatlon,   firebox  vuluinn,  cthcimcy,  rlo.     ('io  ba  ooatuiiwd.; 


Ukbion  akt*  ' 

'I" 

tton  • 

July,  ! 

run«i't< 

douM  I 

count' 

pan   d.»iKn. 

iiinrii'uiioii 

4-0-0-  Exi'iiEas  Cloona.     Four-Cylindrr  Exprma  Gooda    Ix^ron     • 

Central  lUilwuy.     Hy.  Giix..  vol.  3a,  no.  10  Mcpt.  2,  VJ21,  pp 
Type  4-<Wi,  tractive  effort  2»,507  lb.  at  1*5  per  cent  boUer  i  ' 


E. 


7. 


f.t'^it 


IRON 

Stainlbw.  Stainless  Iron.  Timon  En».  Supp.,  no.  5ft3.  Sept.  1921.  p.  257.  A  vari- 
ant of  staiuleiu  ati>cl,  nicchiinicnl  properties,  corrosion  and  erroflion. 

IRON  AND  STEEL 

Canada.  Status  and  Future  of  the  Canadian  Iron  and  Steel  Industry.  Iron  and  Coal 
Trades  Rev.,  vol.  103.  no.  2791,  August  20.  1921,  p.  205.  Discusses  coal  rc- 
sourcoa   and   gives   summary    of    conclusions.     (Continuation   of   Serial.) 

Microscopic  Examination*.  Microscopic  Examination  of  Iron  and  Steel.  Chcm. 
and  ^Iet.  Eng.,  vol.  25,  no.  10,  Sept.  7.  1921.  pp.  471-472.  Roport  of  committee 
appointei.1  by  Am  tiuc-  for  Testing  Mutcrial»  on  methods  for  testing  iron  and 
steel. 


4-6-0  Tiihee-Cylinder.    New  Threc-C>lindrr  4-0-0  Typo  I,ocoiiioti 
Railway.      Ry.  iiai..  vul.  S5.  no.   1.*,  .S«rnt.  23,  19JI,  pp    4*i3,  - 

404.     Three  8H-in.  ainglc-oxpaniàon  cylindera,  aii  coupled  win    ^.        .-.   - . 

diameter,   and   00   ton»  of   adhf^on. 

Freight.  Advantage»  of  Largo  Freight  Locomotives.  Particularly  the  2-10-2  Type. 
Albert  F.  Stucbing.  Mech.  Kng.  vol.  43,  no.  7.  July  1921.  pp.  450-400. 
Points  out  more  important  consia orations  involved  in  study  of  economic  value 
of  various  typoa  of  motive  power  and  demonstrates  eomplcxity  <4  problem. 

Liquid  Fuel.  On  the  Utility  of  Studying  the  Question  of  the  Vie  of  Liqukl  Fuel  in 
Locomotives,  Henry  Fowler.  Bui.  International  Ry.  Asao..  voJ.  3,  no.  8,  Aug- 
ust 1921.  pp.  923-970.  11  6^.  Discuwes  a  number  ol  queationa  sent  to  R.  ii. 
adminiatnitiona  on  their  using  liquid  fuel  and  gives  tabulated  statement  of  r^ 
plies  received. 

Mikado*  New  Locomotive  for  the  Missouri  Pacific  Ry.  Age.  vol.  71,  no.  11,  Sept. 
10,  1921,  pp.  495-498,  4  figs.  Data  on  Mikado  type  equipped  vitb  booster, 
switcher,  Pacific  and  mountain  types. 


IRON  MINING 

Lake  Supehiok  Distkict.  Iron  Mining  in  the  L:ike  Superior  District,  J.  C.  Mct- 
cluf.  Min.  and  Motallursa'  no.  178,  Oct,  1921,  pp.  35-3S.  0  figs.  Notes  on  und- 
erground and  steam-shovel  mining.     Difficulties  in  maintaining  grades. 


OiLr-FiRiNO.  Oil-Firing  on  English  Railways  E.  C.  Bowden-Smith.  Petroleum  Times, 
vol.  0.  no.  139,  Sept.  3,  1921,  pp.  017-018,  1  fig.  Describes  workiog  of  a  Great 
Central  tank  locomotive  burning  oil. 

SoPERHEATEK.  Threc-Cylindcr  Superheater  Steam  Gooda  Train  Locomotive.  Type 
2-10-0.  G.  Heise.  Eng.  Progress,  vol.  1.  no.  5,  May  1920,  op.  191-195,  25  figs. 
Describes  t>i>e3  built  by  Lokomotiv-Bauanstalt  Uenschel  &  Sohn. 


LABOR  TURNOVER 

Causes.  Why  men  Quit,  H.  L.  Keely.  Indus.  Management,  vol.  62,  no.  4,  Oct,  1921, 
pp.  223-227,  3  figs.  Simple  method  of  recording  caused  classifying  them,  and 
making  record  of  practical  use  to  management. 

LATHES 

Bench.  Bench  Lathes  and  Millers  as  Production  Tools.  Machy.  (N,  Y.),  vol.  28, 
no.  2,  Oct.  1921,  pp.  130-134.  9  figs.  Examples  of  work  regularly  manufactured 
on  bench  machines  by  B.  C.  Ames  Co.,  Waltham,  Mass. 


2-8-0  Belgi-ot  State  Railways.  Powerful  New  2-8-0  Type  Locomotives  For  the 
Belgian  State  Railways.  Ry.  Gaz.,  vol.  35,  no.  7,  August  12  1921.  pp.  286-287, 
5  figs.  Built  by  Armstrong,  Whitworth  à  Co  ,  for  mixed  traffic;  develops  trac- 
tive force  of  45,820  lb. 

Weighing  Plant.  A  Large  Capacity  Locomotive  Weighing  Plant,  Carl  C.  Bailey. 
Ry.  Age.  vol.  71,  no.  10,  Sept.  3,  1021,  pp.  45.3-455.  5  figs-  Heavy  scale  is  hous- 
ed in  special  buildings  with  equipment  for  determining  wheel  loads. 

LUBRICATION 

Car  Jocrx-als.  Lubrication  of  Car  Journals  Without  the  Use  of  Waste.  Ry.  Rev., 
vol.  69,  no.  9,  August  27,  1921,  pp.  267-271.  6  figs.  Particulars  of  tests  con- 
ducted to  determine  relative  advantages  of  splash-oil  lubrication  vs.  waste- 
packed  method. 


Large.  A  Very  Large  Lath.  Engineer,  vol.  132.  no.  3430.  Sept.  23.  1921,  pp.  325- 
326,  3  figs.,  two  on  supp.  plate.  De.'îcribes  sliding,  surfacing  and  screw-cutting 
lathe  built  by  Thomas  Shanks  &  Co..  Johnstone.  Principal  dimensions  are: 
Height  of  centers  without  packing.  Ill  in.:  and  with  packing,  123  in.;  admit  be- 
tween centers,  40  ft.  ;  width  of  slide  bed,  IS  ft.  6  in.  ;  overall  length  of  bed,  60  ft.; 
diam.  of  face-plate,  15  ft.;  main  motor.  120  hp. 

Motor-Driven  Heavt.  Recent  Machine  Tool  Developments — XXI.  Joseph  Horner. 
Engineering,  vol.  112,  no.  2906,  Sept- 9.  1921.  pp.  364^367.  12  figs.  Motor- 
driven  heavy  lathe  of  20-in.  centers,  constructed  by  Francis  Berry  &  Sons,  Sower- 
by   Bridge,   England. 

Turret.  ImproWng  Tool  Equipments.  Hubert  Bentley.  Eng.  and  Indus.  Manage- 
ment, vol.  6,  no.  10,  Sept.  8,  1921,  pp.  265-266,  3  figs.  Describes  hexagon  tur- 
ret toolholder,  use  of  which,  it  is  claimed,  increases  productiWty  of  machine 
and  prolongs  life  of  tool. 

Production  Work  in  the  Locomotive  Shop — I.  Machy.  (X.  Y.l,  vol.  28. 
no.  2,  Oct.  1921,  pp.  102-105,  10  figs.  Application  of  Bullard  vertical  turret 
lathe  to  locomotive-shop  practice,  with  tj-pical  examples  and  description  of 
tooling  for  each  job. 

10-In.  Automatic  Turret  Lathe.  Engineering,  vol.  112,  no.  2909,  Sept. 
30.  1921,  pp.  463-467,  44  figs.partly  on  supp.  plate.  Details  of  automatic  tur- 
ret lathe  constructed  by  GishoU  Machine  Co.,  Madison.  Wis.  Swing  of  lathe 
is  20  in.,  maximum  distance  between  chuck  and  turret  is  45  in.  and  maximum 
length  of  work  which  can  be  handled  14  iu.;  overall  length,  11  ft.  10  >3  in.; 
weight,  10,000  lb.       It  can  be  driven  by  electric  motor  or  belt. 

Vertical.  An  Original  Type  of  Lathe.  Eng.  Production,  vol.  3.  no.  49,  Sept.  8, 
1921,  pp.  219-220,  1  fig.  Details  of  vertical  lathe  made  by  Cadillac  Tool  Co., 
Detroit,  which  can  be  used  for  turning,  facing  and  grooving  operations. 


M 


ALACHIN^  SHOPS 

Design  and  Construction.  The  Design  and  Construction  of  Engineering  Wort 
shops— XXII.  Ernest  G.  Beck.  Mech.  Wld..  vol.  70,  no.  1810,  Sept.  9,  192 
pp.  202-203,  2  figs.     Continuation  of  discussion  on  construction  of  roofs- 

MACHINE-TOOL  INDUSTRY 

Influence  of  Automobile  on.  The  Infiuence  Exerted  by  the  Automobile  on  > 
Machine-Tool  Industry.  Mech.  Eng..  vol.  43,  no.  8,  Aug.  1921,  pp.  529-53^' 
fig.  Group  of  papers  by  F.  K.  Hendrickson,  Henrj'  J.  Eberhardt,  Henrj 
Hinde,  Ralph  E.  Flanders  and  Chester  B.  Lord,  dealing  with  changes  brou 
about  by  automobile  in  machine-tool  design,  construction  and  operation,  t 
ther  with  discussion   of  fundamentals  of  interchangeable   manufacture. 


MACHINTE  TOOLS 


Special  vs.  Standard.     Manufacturing    with     Special     Machines 

Equipment — V.  G.  F.  Jenks  and  ^I.  H.  Chnstopherson.     Am.  Mach,,  v 


12,  Sept.  22,  1921,  pp.  475-179.  12  figs.     Lapping  c>iinders;  testi 


^nd 


aâsembUng. 
AjsenaL 


Comparison  of  machining  times  at  Otis  Works  and  W:it' 
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MALLEABLE  IRON 


Ambhican.     American   Malleable  Cast  Iron — XIX,   H.   A.  Schwartz.     Iron  Trade 
Rev.,  vol.  69,  no.  13,  Sept.  29,  1921.  pp.  S13-S1G,  Ifig.     Inspection  and  testing. 


Marine.  Some  Observations  on  Marine  Oil  Engines,  D.  M.  Shannon.  Mech.  Wld., 
vol.  70,  no.  1808.  August  26.  1921.  pp.  163-164,  3  figs.  Discu.ises  systems  of 
oil  injection  and  states  that  for  large  marine  engines  the  favorite  mechanical 
injection  system  consists  in  having  a  common  pressure  main  in  which  oil  is  kept 
at  3000  to  4000  lb.  and  to  which  all  fuel  valves  are  connected.  (Continuea.) 
Paper   read    before    Inst.    Mar.    Engrs. 


MANGANESE  STEEL 

Cabbonizino.  Carbonizing  Manganese  Steel,  A.  A.  Blue.  Forging  and  Heat  Treat- 
ing, vol.  7,  no.  8,  August  1921,  pp.  413-415,  4  figs.  States  that  increased  man- 
ganese content  produces  greater  sensitiveness  to  carbonizing. 


MARINE  ENGINES 


Broken  Propeller  Blaoes.  Examples  of  Broken  Propeller  Blades  of  Marine  En- 
gines, S.  Sasalii.  Jl.  Soc.  Mech.  Engrs.  and  Soc.  Nav.  Architects,  Sept.  1921. 
(In     Japanese.) 

MARINE  STEAM  TURBINES 

Diaphraqms.  Turbine  Diaphragms,  H.  M.  David.  Mech.  Wld.,  vol.  70,  no.  1809, 
Sept.  2,  1921,  pp  1S1-1S3,  7  figs.  Examines  question  from  mechanical  and 
constructional  point  of  view,  discasses  type  applying  more  particularly  to  mar- 
ine turbines  of  imymlse  type  having  double  reduction  gear. 

Geared.  Double-Reduction  Gearing  of  the  Three-Case  Type  for  St  amships.  En- 
gineering, vol  112,  no.  2906,  Sept.  9,  1921,  p.  376,  2  figs.  on.  supp.  plate.  Con- 
structed by  Scotts  Shipbuilding  and  Eng  Co.,  Ltd.,  Greenock.  England,  for 
single-screw  vessel;  transmits  6000  shaft  hp.;  high-pressure  and  low-pressure 
turbines  have  speed  of  3.000  and  18,000  r.p.  m..  respectively.  .  „      . 

Angular  Vibrations  in  Marine  Propelling  Machinery,  Richard  Gardener. 
Engineering,  vol.  112,  no  '2906.  Sept.  9.  1921.  pp.  363-364.  3  fig.s.  Investiga- 
tion of  vibration  effect  in  relation  to  geared  steam  turbine  installations  Pro- 
poses method  for  obtaining  comparative  estimates  of  outside  limits  to  ampli- 
tude of  vibration  in  gearing. 


METAL  SPRAYING 


Still.  Still  Oil  Engine  for  Marine  Propulsion.  Engineering,  vol.  112,  no.  2905,  Sept. 
2,  1921,  pp.  344-345.  2  figs.  Brief  description  of  engine  followed  by  extracts  of 
report  by  deputation  of  French  engineers  of  tests  on  experimental  engine  design- 
ed and  built  by  Scott's  Shipbuilding  &  Eng.  Co.,  Ltd.,  Greenock,  England. 

Vegetable-Oil  Fuel.  Using  Vegetable  Oils  in  Hot-Bulb  Engines  (Essais  sur  l'utili- 
sation des  huiles  végétales  dans  les  moteurs  à  boule  chaude),  M.  Mathot. 
Bulletin  Technique  du  Bureau  Veritas,  vol.  3,  no.  7,  July  1921,  pp.  167-169. 
Results  of  tests  shows  that  with  palm  and  cotton  oil  a  H.P.  hour  requires  265- 
grains  in  a  4-stroke-2.5  hp  engine.  320  grams  in  a  2-stroke-16  hp,  engine,  285 
grams  in  a  2-8troke-33  lip.  engine,  etc.  Paper  read  before  the  Association  pour 
le  perfectionnement   du  material  colonial  at  Brussels. 

OILFUEL 

Chemical  Research.  The  Role  of  the  Chemist  in  Relation  to  the  Future  Supply 
of  Liquid  Fuel,  Harold  Hibbert.  Jl.  Indu.«trial  and  Eng.  Chem.,  vol.  13,  no.  9, 
Sept.  1921,  pp  S41-S43.  Discu3.ses  alcohol,  saccharifying  organisms,  and  sour- 
ces other  than  alcohol.     Read  before  Am.  Chem.  Soc. 

Installations.  The  Installation  of  Oil  as  Fuel,  Allen  F.  Brewer.  Power  voL  54,  no. 
10,  Sept.  6,  1921,  pp.  361-364, 1  fig.  Suggestion  for  selection  of  suitable  equip- 
ment. 

MOLYBDENUM  STEEL 

Constituents.  On  Constituents  Found  in  Tungsten  and  Molybdenum  Steels,  Al- 
bert M.  Portevin.  Iron  and  Steel  Inst,  advance  proof  for  meeting  Sept.  5-6, 
1921.  no.  5.  4  pp.  6  figs.;  also  Engineering,  vol.  112,  no,  2906,  Sept.  9,  1921.  pp. 
372-373,  6  figs.  As  results  of  systematic  investigation  of  special  steels  author 
has  been  able  to  effect  disapperance  of  obviously  hard  states  (martensitic  or 
austenitic),  and  to  establish  fact  that  certain  structures  which  might  have  been 
regarded  as  being  in  equilibrium,  are  superseded  by  others  which  represent  ar 
even   more  advanced   state  of   equilibrium. 


ScHOOP  Process.  The  Schoop  Process  of  Metal  Spraying.  Am.  Mach.,  vol.  55,  no. 
16,  Oct.  20,  1921,  pp  647-648,  6  figs.  Protective  coating  of  metal  sprayed  by 
compressed  air.  Impalpable  particles  discharged  at  high  velocities  penetrate 
pores.     Variety  of  metals  can  be  used. 

METALS 

Alkaline.  Experiences  with  the  .Mkaline  and  .Mkaline  Earth  Metals  in  Connection 
with  Non-Ferrous  Allovs,  Charles  Vickers.  Am.  Electrochemical  Soc.  advance 
pnncr  no.  14,  for  Meeting,  Sept.  29-Oct..  1.  1921,  op.  191-198.  Sodium  of  the 
alkaline  metals,  is  said  to  serve  as  suitable  deoxidizing  agent  in  producing  copper 
ca.stings  of  superior  torsional  strength:  calcium,  of  alkaline  earth  metals,  when  in 
comliination  with  an  acid  clement,  as  silicon,  produces  castings  of  good  electri- 
cal  conductivity. 

[•  ATiauE.  The  Fatigue  of  Metals.  Clifford  W.  Na.sh.  Commonwealth  Engr.,  vol.  8, 
no.  12,  July,  1.  1921.  pp.  250-253  DLscusscsfatigueand  elastic  limit,  endurance 
limit,  mechanism  of  fatigue  failure,  and  conditions  favoring  resistance  to  fatigue. 


MOTOR  PLOWS 


Types.  Motor-Driven  Ploughs,  Dr.  Martiny.  Eng.  Progress,  vol.  2,  no.  8,  Aueu;  r 
1921,  pp,  169-174,  21  figs.  Discusses  application  of  motor-driven  plows;  ae>- 
cribes  Stock,  Wede,  Hansa-Lloyd  types. 


MOTOR  TRUCKS 


AnVANTAGES.  Trucks  Pass  the  Tests  of  the  Times,  F.  W.  Fenn.  Power  Wagon,  no. 
202,  September  1921,  pp.  15-17  and  37.  Gives  figures  showing  decrease  of 
horse  traffic  and  increase  of  motor  trucks,  and  gives  examples  of  advantages 
of    latter. 

Ddmp  Bodies.  Making  Dump  Bodies  for  Motor  Trucks.  Iron  Age.  vol.  108,  no.  15. 
Oct,  13.  1921,  pp.  937-938,  2  figs.  Specialized  factory  unit  of  Van  Dorn  Iron 
Works  Co,  arranged  for  convenience  and  economy  in  handling  materials.  Ship- 
ping room  is  abolished. 


IliGiDiTT  AND  ViscosiTT.  The  Effect  of  Temperature  on  the  Modulus  of  Rigidity, 
and  on  the  Viscosity  of  Solid  Metal.  Kei  lokibe  and  Sukeaki  Sakai.  Lond-, 
Edinburgh,  and  Dubin  Philosoohical  Mag.  and  Jl,  Sci.,  vol.  42,  no.  249,  Sept. 
1921,  pp.  397-418,  17  figs.  Gives  results  of  experiments  carried  out  with  13 
difi'erent  metals  to  measure  rigidity  and  logarithmic  decrement  at  ordinary  and 
high   temperatures. 


N 


NICKEL  ALLOYS 


MICROMETERS 

(tcuEAcy.  Checking  the  Accuracy  of  Micrometer  Measurements.  Ellsworth  Sheldon 
Am.  Mach.,  vol.  55,  no.  14.  Oct.  6.  1921,  pp.  563-564.  Notes  on  close  measure- 
ments with  micrometer,  possibilities  of  error  due  to  mechanical  defects. 

^COHDiNG  Ultra.  The  Recording  Ultra-Micrometer,  John  J.  Dowling.  Engineer- 
ing, vol.  112,  no.  2906.  Sept.  9.  1921,  p.  395,  1  fig.  States  that  both  in  physical 
laboratory  and  engineering  measurements  of  minute  strains,  displacements, 
expansions  and  the  like,  can  be  carried  out  with  a  degree  of  refinement  altoget- 
her out  of  proportion  with  simplicity  and  reliability  of  apparatus.  All  measure- 
ments can  be  made  from  a  distance  and  can  be  recorded  by  a  recording  galvano- 
meter if  desired.     Paper  read  before  British  Assn.  at  Edinburgh. 


Nickeu-Aluminum-Copper.  The  Properties  of  Some  Nickel-Aluminum-Copper 
Alloys,  A.  A.  Read  Inst  Mptals  advance  paper  for  meeting  Sept.  21-22,  1921, 
no.  1.  24  pp.,  23  figs  ;  also  Engineering,  vol.  112.  no.  290S.  Sept.  23,  1921,  pp. 
453-456.  22  figs.  Continuation  of  work  described  in  Jl.  Inst  Metals  (vol.  11, 
no.  1,  1914,  p.  160>  in  course  of  whirh  a  type  of  alloy  was  observed  which,  while 
extremely  soft  and  ductile  on  quenching  from  900  deg.  cent.,  was  considerably 
hardened  by  cooling.  In  present  work  the  properties  of  alloys  of  this  type  are 
investigated      more     fully. 


o 
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MILLING  CUTTERS 


OIL  ENGINES 


FoKQBi)  High-speed.  Characteristics  of  the  Forged  Milling  Cutter.  William  G. 
Calkins.  Am.  Mach..  vol.  55.  no.  11.  Sept,  lH.  1921,  pp,  424-427,  19  figs. 
Methods  of  manufacture.  Results  of  casting  and  forging  high-speed  steel. 
Structure  of  metal.     Comparison  of  bar  stock  and  forged  steel. 


Injection  Type.  The  Rising  Importance  of  Oil-Injection  Type  of  Internal-Combus- 
tion Engine,  Charles  E,  Lucke.  Mech.  Eng.,  vol.  43.  no.  10.  Oct,  1921,  pp. 
653-658  and  686.  24  figs,  Re\Tew  of  development  of  internal-combustion  engine 
from  early  gas-burning  type  to  present-day  injection  engine  capable  of  operat- 
ing on  any  form  of  liquid  fuel  without  explosive  shock. 
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pRODDrTloN  ANii  lIsB.  V\io\  Oil:  lU  rrmlucllnn  Kiid  IW.  W.  A  Why(«*  I'etrol- 
riim  'niiiim.  vol.  n,  iiu.  l.'l.l,  July  23,  IU2I.  pp.  I.'I.'M.'IA  Dim-iduu'm  Mniiran 
niln.      phytlcnl      tosU,      vie.     (Ooncludotl.) 


ViiaHTA-nnN.     Mulnr  Vmv\  from  Waftntinn,  T.  A 
C'lii'in  ,  V(»l. 
aIouIiuI  iiikI 


la.  iu>   I).  Hrpt,   IMLM.  np    N.'itUN'l 
I'clUiliMw  lu  lluural^•  ul  inotur  (uul. 


Iloyl      .M     I 
tV  liait    Dlnrij 
lifoit  b**!". 


OILS 


EooMOUic  Oi'KKAnoN.  TUv  ICronomir  f>p«Tmtion  of  Hrnall  Vowri  f'UnU  MaJrolin 
C.  W.  Tomliruon.  Mnnftflrrnrnt  Kns  ,  vol  I,  no  4.  Ort  l'J2l.  [/p  ï'J'JJi*4.  4 
fla.  How  to  reducfl  wuUMte  of  co&l,  ■tc«fn.  mlrr,  electric  poirer,  «ivi  roroprav 
ed  air. 

ETOLorioM.     Powrf'IMfifit  Kvoluii'»-  -'9, 

Hrpl    IlC/I.  pp    ft7.'>-:»7S        Ihn  Am^ 

ing  flrrinr  jKiwfr  «ltd  of  (maBii. -  ••■  i.. .•  >i-iMtr  |m  i'><  •  ^,i<  "  m-  ir«  b]r 

luw*  of  higher  ateArii  pr««urca.  «ir  pr«b«iiJCM|,  irnprovrti  luptliocla  of  fwdwatcr 
h«'uting,  «tr. 


LimiBaP.  A  Htndy  on  thn  Oil  Hroniidn  Trnt  of  T.lnMMl  Oil.  Thomii«  A.  DavifUcn. 
Jl.  IiiduNtriiil  liiid  KriK.  Clioiii..  vol.  13.  no  0.  Srpt  1021,  pp.  801-800.  VindM 
tlmt  (lii>  I'ciitrifuiir  In  inuat  niitinfitctury  for  M'piiniliiis  oil  lironiidca  fruiii  reaction 
mixtiirt',  and  volulilily  of  ritliLT  provnl  iiu  driiwlmck. 


Foao  Plant,  Riveh  Rocob. 

Wllr,.,,.  I',,.s.r,     V..1      .11. 


NVw   Ford   Powrr   Plant  at    Rivirr   Roue*!.  Thofuaa 

II..  't  s,  1.'  *.  I'->I.  pp.  :t4H-3-W.O  ficn  Plant  feator- 
t7(J  m\.  ft  of  >tram-makinj[  aurfaee 
'  and  powdered  coal  ;  complet?  «Uctr- 


VlBCOSITY 


Viaconity-Toniprruturp  Curve»  of  Frnctioiiri  of  Typical  Amerirnn  Crude 
Oilii.  V.   W    Dcftii  JUKI  V.  W,  Liiiio.     Jl    Indtistriul  iind  Kng.  Chriii  ,  vol    13.  no. 


9,  Srpt.  lltLM.  \ 
PonnMylvunin, 


•11.      t  IIKIUII  ■  f  Ul     ■>ll(l      ((IIU.     V.    Ill-Ill.,      •  Ul  .       lU.     IIW. 

DctrriniiH-?»  riirven  for  products  derived  from 
foniia  and  Wyoming  ('ru<le  oils 


>p    77!t-7S)i.  7  fijifl 
Crtlifo 


OPEN-IlK.\UTlI  FUnXACES 


PROFIT  8UARISG 


DiaaDVANTAn»y*.     Thrift  Enrournjtoment  b" 

Indus.   Mnnaiçernent.  vol    *VZ.  no.  4.  <*  _.    __ 
hia    objecliuiui    to    proBt-flbaring    dividends. 


ly  Emplmrem — IV.  f>eonhard  Felix  Fold. 
Oct    192r,  pp.  214-215.     Writer  explain» 


Dbbigk 


N.  Open-llcartli  Furnare  DoetKn,  A.  D.  Witliami).  Iron  Age.  vol.  108. 
Sept  22.  1021,  pp  711)-72I,  *^  figs.  Resolving  valves  and  the  ii effect  on  efl 
Chimney   nretis  und    heights. 


. ..  no.  12, 
efficieocy. 


PUVERIZED  COAL 


Advantaoeh  and  Dihadvavtaoe.*».     Commission  on  T  -«oo 

d'LHiti.nation  du  Combustible)       Rcvu''  d»-    L'ln  i  \a«- 

Uflt  I.  1921.  pp   514-519-     Third  Report  Minister  laam 

firing  with  pulverized  coal  and  eummarizes  advanu^ed  ikiui  iix^aA-.^ixia^eê.  ^ 


PAINTS 


WoiT»  Lkad.  Paints.  Painting  and  Painters,  With  Reference  to  Teehanical  Problems 
Public  Interests  and  Health.  Henrv  K  Armstronir  .11  Rov  Soc.  .^rta,  \-ol. 
60.  no  3'»SS,  Augii'it  2fi.  192!.  np.  fi.V>-fiS2and  Cdi.-icussinn)  fi82-«S5.  -I  figs.  Dis- 
cuase.*»  suKfD'j^lod  prohi)>ition  of  white  lend;  A'olatiliziition  of  lend  and  turpentine; 
volatile  constituents  of  paint  removers;  risks  and  dangers  due  to  mechanical 
operation;    etc.     Is    against   government   interference. 


PAVEMENT.  BRICK 


ApPUCATioy.     Application  of  Pulverized  Coal  f Renseignements  sur  '' 
bon  pulvéris*^).   Pierre  Appell.     Chaleur  et  Indtwtrie.   vol.   L' 
1921,  pp.  510-512.     Gives  results  of  tests  made  in  boiler  bur., 
hour. 


lar- 

.'U»t 

per 


Boilers.  Powdered  Coal  Under  Steam  Boilers— IIII.  H.  D.  Savage.  Coal  Trade  JL. 
vol.  52.  no.  38.  .Sept.  21,  1921.  pp.  1049-1050.  1  fia;.  Sur\-ey  of  results  in  large 
industrial   plants   establishes  efficiency   of  pulverized-fuel   combustion. 

CoLix>iDAL  MixTURce.  Pulveriwd  Coal  and  Colloidal  Mixtures  L.  C.  Harvey. 
Eng.  and  Indus  Management,  vol.  6,  no.  11,  Sept.  15,  1921.  pp.  310-312: 
Discusses  merits  and  general  features  of  pulverized  coal  and  Aa  aomizture  with 
liquid   fueL 


Ttpbs.  Features  of  Brick  Pavement  Designs  for  Highways.  Jas,  C.Travilla.  Eng. 
and  Contractiug.  vol  5(i.  no.  10.  Sept  7.  1921.  p  238  Deals  with  monolithic 
and  semi-monolithic  types;  provisions  for  temperature  stresses:  treatment 
of  aubgrndc  soil:  etc.  (.\bstract.)  Paper  read  before  Ky.  State  and  County 
Road    Kngrs. 


Plant.  Development  of  a  Powdered  Coal  Plant.  Charles  Longenecker.  Blast  Fur- 
nace and  Steel  Plant,  vol.  9.  no,  9,  .Sept  1921.  pp.  567-569.  Discusses  grade  of 
coal,    powdered-coal   equipment   and   furnace   changes. 


PATTERNS 


PUMPS 


Storaqe.  The  Organization  of  Pattern  Stores,  H.  Varley.  Eng.  and  Indus.  Man- 
agement, vol.  0.  no.  14,  Oct.  t».  1921,  pp.  374-37t».  3  figs  Account  of  organiza- 
tion of  stores  sliows  how  economy  in  time,  money  and  labour  may  easily  be 
effected   by  introduction   of   suitable  system. 

PISTON  RINGS 


AiR-LiFT.  Experiments  on  Air  Lift  Pumping,  John  S.  Owen.  Engineering,  voL  112 
no.  290S.  Sept.  23.  1921.pp.  4.5S-461.  9  figs.  Describes  experiments  made  with 
view  to  ascertaining  most  efficient  design  for  air-lift  pump,  for  lifting  acid  mine 
liquors  in  mine  in  San  Domingos.  Portugal.  Describ««  installation  finally 
adopted,  and  giveslist  of  tests  showing  that  it  is  quite  possible  toget  pump  effici- 
encies with  air  lifts  of  between  60  and  70  per  cent.  Paper  read  before  British 
Assn. 


Dbsion.  Important  Factors  in  Piston-Ring  Design.  H.  H  Piatt.  Jl.  Soe.  Automotive 
Engrs.,  vol.  9.  no.  3.  Sept.  1921.  pp.  195-197  and  Miscus?ion1  197-109.  I  fig. 
Discusses  diagonal    and  lap  joints,  design  for  gas  tightness,  oil  leakage. 


POWER  GENER.\TION 

Stbau,  Fuel  Ecoxomt  in.  Fuel  Economy  by  the  Adoption  of  Scientific  Manage- 
ment in  Steam  Generation  and  Utilization.  Da\-id  Brown  ie.  Eng.  and  In- 
dus. Management,  vol.  6,  no.  14.  Oct.  6.  1921,  pp  393-394  and  396.  Discusses 
cause  of  losses  in  steam  generation  low-temperature  carbonization,  and  flue-gas 
anab'sis. 


PUMPS,  CENTRIFUGAL 


Flood-Proof  Pitmp  Hocse  Novel  Condenser  Pump  House.  Elec.  Ry.  Jl.,  vol.  5 
no.  11.  Sept.  10.  1921.  pp.  387-391,  9  figs.  American  Railways  power  plant 
Kenova,  W  Va.,  recently  enlarged  in  capacity,  now  derives  circulating  wa' 
from  new  electrically  driven  centrifugal  pumps,  housed  in  a  structure  which 
designed  to  be  fioodproof. 


R 


POWER  PLANTS 


RAILLESS  TRACTION 


Design.  Developments  in  Power  Station  Design — VI-XI.  Engineer,  vol.  132.  nos. 
342fi.  3427.  .•J42.'«.  3429.  3430.  3431.  Aug.  2fi,  Sept  2.  9.  16,  23  and  30.  1921.  pp. 
214-216  8  figs.,  pp.  234-235.  7  Bgs..  pp  2.5S-260.  8  fias  .  pp  2S2-2.S4.  9  figs.  pp. 
324-325,  5  figs  and  pp  336-338.  6  figs.  Aug  26:  The  Scarab  and  Badcock  oil 
burners.  Sept  2;  The  Thornycroft  oil  fuel  burners:  the  White  low-pressure 
system:  the  I.awton  steam  jet  burner.  Sept.  9-  The  .MIdays  and  Onions,  and 
White  oil  burners,  and  the  Wilton  burner  for  burning  of  all  classes  of  liquid 
fuel.  Sept  16:  Electrical  distance  thermometers  and  COz  recorders.  Sept. 
23:  Describes  Tozer  retort  for  low-temperature  carbonization  of  bituminous 
coal  Sept.  30:  Tozer  low-temperature  carbonization  power  plant  for  South 
African  Carbide  &  By-Products  Co.,  Natal,  with  retorts,  steam  turbine  and 
electric     plant. 


Tkollet  Buses.     Railless  Cars  at  York.     Motor  Transport,  33.  no.  862.  Sept.  ô-'*. 
pp.  258-259,  2  figs.     Description  of  trackless  trolley  buses  running  at''. 


Eng. 


RAILWAY  CONSTRUCTION 


Gn.\Dixo  Costs.     Eipres.sing  Railway  Grading  Costs    by    Trend    Curves,  ^c 

von  Rosenberg.  Ry  Ae  t  vol.  71.  no  14.  Oct  I.  1921,  pp.  623-62^  ■**" 
Application  in  Teias  of  method  developed  by  New  England  •arriers  o*"'* 
coet  of  grading  when  establishing  basis  for  government  valuation. 
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RAILWAY  ELKCTHIFICATION 


RAILWAYS 


France.  French  Railways  Elertrfication — V  and  VI.  Elce.  Ry.  and  Tramway  .11.. 
vol.  44.  nos.  1072  and  1077,  April  S  and  May  13,  1921,  pp.  164-105.  April  8: 
Classifiration  of  locomotives  nrrording  to  axle  arrangement  .  May  13:  Three- 
phases  system  as  applied  to  Siniplon  line,  sincle-phngc  system  as  applied  to 
Swiss  Railways,  and  continuous  current  at  high  tension. 


FR.A.NCE.  The  Great  Freneh  Railroad  Lines  in  1920  fLes  r^-sultate  de  l'exploitation 
des  grands  réseaux  français  de  chemins  cie  fer  en  1920).  Revue  GCn^irale  des 
Chemins  de  Fer.  vol.  40,  no.  9,  Sept.  1921,  pp.  141-107.  Diaeusses  income  and 
expenditure,  rolling  stock,  traffic,  fuel,  wages,  of  the  Nord,  Est,  P.L.M.,P.O., 
Midi  and  Etal  lines,  giving  numerous  tables. 


Holland.  Railways  Electrification  in  Holland.  Elec.  Ry  and  Tramea>;  Jh,  vol.  4.5, 
no.  1095,  Sept.  9,  1921.  pp.  171-173.  Concludes  that  Elecrtrification  must  be 
on  the  direct-current  system  and  a  1500-volt  working  tension.  Report  of  spe- 
cial commission. 

Italy.  Electrification  Progress  on  Italian  Railways,  Giovanni  B.  Santi.  Ry.  Age, 
vol.  71,  no.  10,  Sept.  3.  1921,  pp.  439-442,  0  figs.  A  number  of  hydroelectric 
plants  are  under  construction,  as  fuel  is  expensive  and  hard  to  obtain. 


RECTIFIERS 


Mercury.  Mercur>'  Rectifiers  For  Large  Capacities,  K.  Meyer.  Eng.  Progress,  vol. 
1,  nos.  7-S.  .July-August  1920.  pp.  243-240,  5  figs.  Discusses  principle  and 
tests  with  voltages  up  to  2,000. 


Sw^TZERLAND.  The  Electrification  of  the  Swiss  Federal  Railways — I  and  II.  Engineer, 
vol.  132,  nos.  3431  and  3432,  Sept.  30  and  Oct.  7,  1921.  p.  335  and  370^377,  1  fig. 
Abstract  of  paper  by  L.  Thorman  dealing  with  technical  side  of  electric  traction 
for  main  lines  in  so  far  as  it  affects  electricfication  of  Swiss  Federal  Railway. 
Pointa  out  succes.sful  use  of  15,000-volt  single-phase  current  in  Switzerland. 

Standards.  Standards  for  Railroad  Electrification.  Ry.  Age.,  vol.  71,  no.  13.  Sept. 
24,  1921,  pp.  583-584.  Power  should  be  developed  at  25  cycles  and  use  of  both 
alternating  and  direct  current  on  trolley  continued. 


RAILWAY  MOTOR  CARS 


Gasoline.  The  Field  for  Gasoline  Railway  Motor  Cars,  L.  C.  Josephs,  .Jr.  Ry. 
Age.  vol.  71,  no.  14,  Oct.  1,  1921,  pp.  627-628.  Discusses  causes  of  past  failures 
and  limitations  of  successful  motor  car. 


REDUCTION  GEARS 


Machining.  Machining  Turbine  Reduction  Gears.  Machinery  (Lond.l,  vol.  18,  no. 
460.  July  21,  1921,  pp.  481-483.  6  figs.  Discusses  methods  adopted  by  W. 
Beardmore  &  Co.  Dalmuir,  Scotland. 


REFRACTORIES 


Physical  Characteristics.  Physical  Characteristics  of  Specialized  Refactories-, 
M.  L.  Hartmann  and  W.  A.  Koehlcr.  Am.  Electrochemical  Soc..  advance 
paper  no.  9,  for  Meeting,  Sept.  29-Oct.  1,  1921,  pp.  129-136,  1  fig.  Series  of  tesU 
to  determine  transverse  breaking  strength  of  each  of  ten  refractories,  at  20  and 
1350  deg.  cent.  Chrome  brick  showed  most  decided  drop  in  modulus  of  rup- 
ture followed  in  order  by  bauxite,  magnesia,  fierolay  and  gilioa. 


RAILWAY  OPERATION 


Cost  of  Stopping  Trains.  The  cost  of  Stopping  a  Train,  Edwin  Winfield.  Can. 
Ry.  and  Mar.  Wld..  no.  282.  Sept.  1921,  pp.  475-476,  1  fig.  Discusses  train 
resistance  and  analyzes  cost  os  stopping. 

Fheight  Traffic.  Unit  Cost  Data  for.  Lînit  Cost  Data  For  Freight  Traffic. 
Ry  Gaz. .vol. 35.no. 13. Sept.  23, 1921.  pp.  458  and  462.  Discusses  simple  method  of 
recording  work  of  freight  and  mixed  trains  in  order  to  get  ton-mile  costs  quickly. 

Train  Control.  Train  Control  Problems  Discussed  in  England.  Ry.  Signal  Engr., 
vol.  14,  no.  9,  Sept.  1921,  pp.  336-342.  Problems  of  Automatic  Train  Control 
by  W.  J.  Thorrowgood;  Automatic  Train  Control  by  J.  Beaumont,  Elimina- 
tion of  Frost  Trouble  by  E.  W.  Kolb;  Stop  or  Proceed  vs.  Stop  and  Proceed  by 
A.    H.    Rudd. 


RAILWAY  SIGNALING 


REFRIGERATING  PLANTS 

Fdlton  Market,  Chicago.  Fu!ton  Market  Cold  Storage  Plant,  Chicago.  Power, 
vol.  54,  no.  13,  Sept.  27,  1921,  pp.  470-473,  4  figs.  Describes  economical  synch- 
ronous-motor-driven refrigerating  plant  to  have  ex'entually  10,500,000  cu.  ft.  of 
storage  space  and  888  tons  of  refrigerating  capacity.  Compressors  are  two-stage 
machines  \vith  injection  of  liquid  between  stages  and  pipe  coil  in  intermediate 
drum    to  precool  ammonia  liquor  on  its  way  to  brine  coolers. 

Pipe  for.  Pipe  for  Refrigeration  Systems.  Southern  Engr.,  vol.  36.  no.  1,  Sept. 
1921,  pp.  50-54,  8  figs.  Discusses  dependability  bursting  pressure,  threading 
principle  of  pipe,  etc. 

Reconstruction'.  Reconstruction  of  Ice  and  Cold  Storage  Plant.  Ice  and  Refri- 
geration, vol.  01,  no.  2.  August  1921,  pp.  91-93.  7  figs.  Sherman  Ice  Co.  Sherman 
Texas. 


\  Electric.  Maintenance  of  A.  C.  Signal  Apparatus,  L.  F.  Viellard.  Ry.  Signal  Engr., 
vol.  14.  no.  9,  Sept.  1921,  pp.  347-350.  Describes  experience  with  a.c.  signals 
and  interlockers  on   Long   Island   R.    R. 

Principles  of  Alternating  Current  Signaling — VI,  J.  S.  Holliday.  Ry.  Sig- 
nal Engr..  vol.  14,  no.  9,  Sept.  1921,  pp.  .350-352,  2  figs.  Vector  .solutions  of 
correct  transformer  voltage  and  distribution  of  energy  between  signal  motor, 
slot-coil    and     lamps. 


REFUSE  DISPOSAL 


Destructcr.  Modern  Refuse  Destructors.  Eng.  Progress,  vol.  1,  no.  11,  November 
1920,  pp.  329-330,  6  figs.  Equipment,  operation,  and  results  of  a  combined  re- 
fuse   destructor    and    power    station. 


piTlON-LiGHT  Signal.  New  Design  of  Position-Light  Signal.  Ry.  Age.  vol-  71. 
no.  12.  Sept.  17,  1921.  pp.  538-539,  3  figs.  Discusses  new  Pennsylvania  R.  R. 
signaling  system  worked  day  and  night  by  uncolored  electric  lights. 


ROAD   CONSTRUCTION 


RAILWAY  TIES 


«INE  for  Cutting  and  Boring.  Cross-Cutting,  Adzing  and  Boring  Machine 
Wor  Railway  Sleepers.  Engineer,  vol.  135,  no.  3431,  Sept.  30,  1021,  pp.  353-354. 
14  fies,  partly  on  p.  348.  Built  by  Indian  State  Railways  by  Thos.  Robinson 
\&  Sons,  Ltd..  Rochdale. 

ï'R*'ino  Plants.  New  Tie  Preserving  Plant  for  the  Norfolk  snd  Western  Ry. 
ty.  Rev.,  vol.  69,  no.  12,  Sept.  17,  1921,  pp.  353-357.  6  figs.  Describes  creosot- 
|g  plant;  facilities  for  treating  150,000,000  ties  annually. 


RAILWAY'  TRACK 


Refined  Tar  in.  Refined  Tar  in  Road  Construction  and  Maintenance.  Philip  P. 
Sharpies,  Eng.  and  Contracting,  vol.  56.  no.  14.  Oct.  5,  1921,  pp.  343-344. 
Notes  on  surface  treatment  ^^-ith  tar  materials  applied  cold;  refined  tar  in  gravel 
and  macadam  construction;  cold  patching  method  of  maintenance.  (Abstract.) 
Paper   presented    before    Can.    Assn. 


ROADS 


Design  and  Location.  Road  Design  and  Location.  E.  W,  James.  Can.  Engj., 
vol.  41,  no.  14,  Oct.  6.  1921,  pp.  13,  14  and  15.  Fundamental  economic  consid- 
erations ih  choosing  materials,  foundation,  etc.  Points  out  that  highway  of 
future  may  have  different  section  every  quarter  mile. 


CoNsixioN.     On  the  Question  of  the  Construction  of  the  Road  Bed  and  of  the 

pk,  E.  F.  C.  Trench.     Bui.  International  Rv.  Assn.,  vol.  3,  no.  8.  August 

pp.  991-1086,  15  figs.     Report  deals  with  Great  Britain.  India.  South 

Australia  and   New  Zealand.     Gives  a  large  appendix  containing  an- 

to  question  from  railways.     Concludes  that  present  conditions  are  sat- 

\OTy. 


Maik 


[CE.  On  the  Qustion  of  the  Maintenance  and  the  Supervision  of  the  Track, 
timson.     Bui.  International  Ry.  Assn.,  vol.  3,  no.  8,  August  1921,  pp. 

,0.  Concludes  that  high  costs  are  due  to  causes  beyond  the  control  of 
*y»isory  organizations;  adWses  most  direct  contact  between  maintenance- 
oi-r    engineer    and    di\T.sion    engineer. 


Scb-Grade  Sous.  Tests  for  Sub-Grade  Soils,  A.  T.  Goldbeck  and  F.  H.  Jackson. 
Highway  Engr.  and  Contractor,  vol.  6,  no.  3,  Sept.  1921.  pp.  35-39,  6  figs. 
Account  of  work  being  done  in  laboratorj'  of  U.S.  Bur.  of  Public  Roads. 


ROAD.  CONCRETE 


Construction  Methods.  Comparison  of  Three  Methods  of  Concrete  Road  Con- 
struction. Eng.  and  Contracting,  vol.  56,  no.  14.  Oct.  5.  1921,  pp.  334-335,  1 
fig.  Comparison  of  wheelbarrow,  central -proportioning  and  central-mixing- 
plant  methods  in  building  12  mi.     of  road  in  Iowa. 
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Roll  Dkstgn.  The  Logto  of  Roll  {-csign — V,  W.  ]I.  MHnnry.  Blast  Furnace  and 
StocI  Plont.  vol.  9,  no.  9.  Sept.  1921,  pp.  543-540.  3  fiRs.  Proportion  o(  wabbler 
to  siic  of  neck  for  various  type  inilU  i.<t  considcrod. 


Pboductiox  Work  Use  \s.  Production  .^^haping — I.  Machy.  CK.  Y.).  vol.  28.  no. 
2.  Oct.  1921,  pp.  89-93.  6  figa.  Use  of  «hapers  in  production  work  for  pL-i,naiiig 
column  and  tabic  castings  for  Avey  drilling  macnine. 


RoTAHY  PiEHCiNO  MArniNES.  The  Uotnry  Piercing  Machine  for  Stoel  and  Copper 
Billets.  C.  E.  Davies.  Engineerinp.  vol.  112,  no*.  2907.2tmS.  2910  and2!ni, 
Sept  1(>.  23.  Oct  7  and  14.  1921,  pp.  .397-309.  429-130.  49.'>-49li-.527-52.S.  25  fig». 
Writer  seeks  to  outline  witisffictory  throry  for  rnt:»r\'  piercor.  Description  and 
theory*  is  obtained  from  tratiflation  of  iirtirle  publirttu'*!  in  Stnhl  u.  Eisen  (Sept. 
1919>,  to  which  a  short  summary  with  remarks  on  design  and  use  of  rotary 
piercer  in  England  are  added.     (To  be  continued.) 

Sheet  Mii.ij*.  The  Possibility  of  Improved  Methods  of  Rolling  Sheet  Steel,  Sumner 
B.  Eiy.  Mech.  Enp..  vol.  43  no.  10,  Oct.  1921.  pp.  070-671.  Points  out  import- 
ance of  proper  heating  in  sheet-steel  roPing  and  di.scusses  possibility  of  a  con- 
tinuous sheet  mill.     Describes  a  successful  Austrian  continuous  sheet  mill. 


RUBBER 


Aqino-Tests.  Ten  years*  Experience  With  Aging  Test*.  William  C:  Geer,.  India 
Rubber  WId..  vol.  04.  no.  10.  Sept.  1,  1921,  pp.  SS7-S92.  15  figs.  Describes 
tost  that  can  be  used  for  pr^diclinc  probable  effect  of  natural  aging  upon  \tiI- 
canÎEcd   rubber.     Paper  read  at   International   Rubber  Conference.  Lond. 

SuBBTiTUTES.  Rubber  SuK^ttitutcs  and  the  Role  they  Play  in  Vulcanization.  D.  H. 
Priestly  and  H.  Skellon.  Rubber  Ape,,  vol.  2.  no.  7.  Sept.  1921.  pp.  351-352. 
Discusses  unt^aturated  oils  and  oxydized  oils,  dark  substitutes  ana  white  sub- 
stitutes. 

Vdlcanization.  Influence  of  Certain  Org.nnic  Accelerators  on  Vulcanization  of  Rub- 
ber. George  Stafford  Whitbv  and  Oilman  .lames  Walker.  .11.  Industrial  and 
Eng.  Chem..  vol.  13,  no.  9.  Sept.  1921.  pp.  S10-S19.  4  figs.  Influence  of  1  per 
cent  of  (a)  pipcridine  pipcridyl-ditli  ocarbamate  (b^  hesaniethy-Ienetetramine, 
and  (c)  thiocarbanilide  on  the  rote  of  vulcanization  of  a  90:10  rubber-surface 
mix,  etc.     Presented  before  Am.  Chem.  Soc. 


SAFETY  EXGIXEERIXG 


Education  ik.  Education  in  Safety  Enginerirp  as  Given  at  the  LjTin  General 
Electric  Engineering  and  Apprentice  School.  X.  M.  DuChcmin.  Safety  Eng.. 
vol.  42.  no.  3.  Sept.  1921,  pp.  106-112.  Outline  of  lessons  presented  in  ten 
lectures. 


SHELL  MANUFACTURE 

Canada'  The  Manufacture  of  Sh^ll»  in  Car- '  »»-■-- -«^  vr  -  i...  .^..^  n  w  B. 
Swabev  and  R.  Genders.     Iron  and  .■^"  pt. 

5-0.  1921,  no.  10.  17  pp.  13  figs.     X-  fit- 

ment the  Sandberg  air  treatment  ana  i>i">'  m  'i'h-' •:  muu-i  m  .-ii>(;n  nieeL 
Compilation  of  statistics.  See  also  Iron  and  Coal  Trades  Kev.,  vol.  1U8,  no. 
2793.  Sept.  9.  1921,  pp.  330-338.  5  figs. 

SHIP  PROPULSION 

Gearing.  Gearing  For  Ship  Propulsion.  Times  Eng.  Supp..  no.  563,  Sept.  1921,  p- 
252.  0  figs.  Discusses  single  and  double  reduction,  flexible  drives,  hydrauuc- 
transformer. 

SPECIFIC  HE.\T 

Apparatus.  New  Specific  Heat  Apparatus  Eier  Griffiths.  Physical  Soc.  of  Lond. 
Proc..  vol.  .33.  no.  190.  AuguHt  15.  1921.  pp.  35.5-361.  3  figs.  Describes  appara- 
tus for  determination  of  specific  heat  of  cork,  charcoal,  etc.,  difficult  to  deal  with 
by  ordinarj'  methods. 

Lead.  The  Behavioiir  of  Substances  Near  the  Absolute  Zero.,  William  R.  Fielding. 
Chemical  News,  vol.  123.  no.  3201,  August  19.  1921,  pp.  97-99.  1  fig.  Dis- 
cusses specific  heats  of  lead  and  gives  tables  for  lead,  «-ater  and  copper. 

STANDARDIZATION" 

German  n.d.i.  Report.  Peport  of  the  German  Industry'  Committee  on  Standards 
(Mitteilungen  des  Nomnenausschusses  der  Deutschen  Industrie).  Betrieb, 
vol.  3.  no.  21,  July  25,  1921.  pp.  319-330,  14  figs.  Accepted  standards:  Blank 
castel  nuts  standard  screw  heads  and  points.  Proposals  of  Board  of  EHrec- 
tors  for  cotter  and  taper-pin  nut  locking  de\'ices;  sizes  for  technical  photographic 
prints;  proposed  $tandardâ  for  steel  window  sash;  concrete  sewer  pipes. 

Report  of  the  German  Industry"  Committee  on  Standards  (Mitteilungen 
des  Normenausschusses  der  Deutsrhen  Industrie).  Betrieb  vol.  3.  no.  22.  Aug, 
13.  1921.  pp.  339-348.  16  figs.  Propa-^ials  of  Board  of  Directors  for  relative 
temperature  of  measuring  tools  and  workpieces:drive  and  sunk  keys,  fiat  keys, 
saddle  keys. fitted  and  slidine  feather  keys,  gibhead  key.'',  gibhead  flat  and  FadcUe 
keys.  Proposed  standards  for  belt-pul'.ey  diameters;  speeds  for  transmisaion- 
gears;  graphic  representation  by  means  of  cur\-es. 

Report  of  the  German  Industry  Conrmiittee  on  Standards  CMitteilungen 
des  Xormenausscbusses  der  Deutschen  Industriel.  Betrieb.  vol.  3.  no.  23.  Aug. 
27,  1921.  pp.  355-360,  7  figs.  Proposals  of  Board  of  Directors  for  pressure  stage? 
for  pipe  lines:  wires  and  cables  for  high-voltage  overhead  lines.  Proposed 
standards    for    drawings. 


SCIENTIFIC  MANAGEMEX*T 
See  Industrial   Management. 

SEWAGE  DISPOSAL 

Activated.  Sludge.  Latest  Developments  in  the  Activated  Sludge  Process  of  Dis- 
posal. Harrison  P.  Eddy.  Contract  Rec,  vol.  35.  no.  39.  Sept.  28,  1921,  pp. 
800-864.  Deals  with  most  interesting  features  of  process.  Paper  presented 
before  West.  Soc.  Engrs. 


STEAM 

Flow  Measurement.  Steam  Flow  Measurements  from  a  Boiler.  C.  T.  Mitchell. 
Power,  vol.  54.  no.  9.  Aug.  30,  1921,  p.  318.  Points  out  importance  of  con- 

stant pressure  as  regards  accuracy  of  steani-flow  records  and  develops  simple 
formula  for  calculating  amount  of  steam  given  off  by  boiler  for  given  pressure 
drop,  independently  of  fuel  consumption. 

High-Pressure.  High  Pressure  Steam  in  Small  Power  Plants — III.  Charles  L.  Hub- 
bard. Sanitary-  and  Heating  Eng..  vol.  96,  no.  7.  Sept.  23.  1921.  pp.  199-201,  9 
figs.  Disclosing  functions  and  principles  of  steam  specialties  used  in  conjunc- 
tion with  power  plants,  and  explaining  their  mechanical  operations  (To  be 
continued.) 
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STEAM  ENGINES 

Throtti^  Valves.     Throttle  Valves  for  Steam  Engines,  W.  H.  Wakeman. 
vol.  64,  no._10,  Sept.  6,  1921,  pp.  372-373,  7  figs.     Various  types. 


Power, 


STEAM  GENERATION 

Waste-Heat  Utilization.  Waste  Heat  XUilization  For  Steam  Generation,  G.  R. 
McDermott.  Assn.  Iron  and  Steel:  Elec  Engrs.,  vol.  3,  no.  9,  Sept.  1921,  pp. 
293-319,  7  6g8.  Gives  particulars  of  tests  with  waste  heat  boilers  and  discusses 
sources  of  waste  gaees,  including  those  from  large  gas  engines. 


Hiob-Capacitt.  Steam  Turbines  for  Maximum  Loads,  A.  Loschge.  Mech.  Eog., 
vol.  43,  no.  9.  Sept.  1921,  pp.  607-608.  2  figs.  Discusses  magnitudes  which  de- 
termine value  of  maximum  output  of  turbine  technical  difficulties  which  have  to 
be  overcome  in  order  to  make  a  high  output  possible, and  ways  and  means  adopt- 
ed by  various  concerns  to  overcome  these  difficulties.  Translated  from  Zeit. 
des  Vereines  deutscber  Ingenleure,  vol.  65,  no.  28,  July  9,  1921. 

Safe  Operation.  Safety  Precautions  in  the  Operation  of  Large  turbines.  Power, 
vol.  54,  no.  10,  Sept  6.1921.  pp.  354-357.  5  figs.  Practical  pointers  on  avoid- 
ing turbine  injury  due  to  spindle  deflection  blade  rub,  dummy  rub  and  other 
causes,  together  with  rules  for  starting  and  stopping  large  turbine». 

See   also    Marine    Steam    Turbinex. 


STEAM  GENERATORS 

Electric.  An  Electric  Steam-Generator  For  Low  Voltage.  F.  A.  Lidbury  and  F.  A. 
Stamps.  Am.  Electrochemical  Soc,  advance  copy,  no.  4,  pp.  77-86.  2  figs. 
Describes  an  inexpensive  form  of  apparatus  for  the  generation  ofsteam  by  means 
of  alternating  current  of  voltages  from  100  to  500.     (Abstract.) 


STEEL 

Bars,  Spécification  For.  British  Standard  Specification  for  Steel  Bars  for  the  Pro- 
duction of  Machined  parts.  British  Eng.  Standards  Assn..  no.  32,  May  1921, 
13,  pp.  4  figs.  Specification  of  bars  for  production  of  machined  parts  suitable 
for  automatic,  semi-automatic  and  turret  lathes.  Tables  of  round,  square 
and  hexagon  bars;  Appendix  giving  forms  of  British  standard  tensile  teat  pieces. 


STEAM  POWER  PLANTS 


Condensation  in  Turbine  Room.  Condensation  in  Turbine  Rooms  of  Steam  Pow- 
er Stations,  L.  J.  Towne.  Stone  and  Webster  .11..  vol.  29,  no.  3.  Sept.  1921,  pp. 
119-225.  Condensation  on  wallg  and  ceilings  especially  inconvenient  during 
winter  months.  How  condensation  occurs  and  fundamental  principles  which 
will  prevent  or  minimize  this  trouble. 

BuiCE  Motor  Co.  The  New  Buick  Plant.  Power  Plant  Eng  ,  vol.  25.  no.  17,  Sept. 
1,  1921,  pp.  835-845,  14  figs.  Describes  coal-handling  equipment  engine  and 
boiler  room,  wood-burning  equipment  and  electric  equipment  of  Buick  Motor 
Co.,  a  subsidiaray  of  General  Motors  Corp. 

Htdratthc-Relat.  Requirements  in  the  Design  of  Steam  Power  Stations  for  Hy- 
draulic Relay,  E.  B.  Powell.  Mech.  Eng.,  vol.  43.  no.  10.  Oct.  1921,  pp.  650- 
652  and  674,  6  figs.  Flow  or  head  deficiency  type  of  relay;  effect  of  growth  of 
load,  seasonal  variation  of  fiow  and  pondage;  relay  stations  for  minimum  flow 
development  and  for  higher-load-factor  conditions.  Emergency  reserve  type  of 
relay. 

Cilt-Bfrning.  Efficient  Operation  of  Oil-Biirning  Steam  Plants.  C.  H.  Delany. 
Mech.  Eng.,  vol.  43,  no.  9,  Sept.  1921.  pp.  602-605,  4  figs.  Discussion  of  plant 
characteristic  diagram  with  particulars  regarding  its  use  in  establishment  of 
standard  of  performance  and  in  increasing  plant  efficiency. 

STEAM  TRAPS 

Types.  Steam  Traps — Types,  Principles  of  Operation.  Selection,  Installation. Troubles 
Remedies,  L.  A.  H.  Merrihew.  Power,  vol.  54,  no.  10,  Sept.  6.  1921,  pp.  378- 
381,  4  figs.  Savings  by  proper  use  of  traps;  advantage  and  disadvantages  of 
each  type. 

STEAM  TURBINES 

Bleeder.  Estimating  Steam  Consumption  of  Bleeder  Turbines.  .Toseph  Gershberg. 
Power,  vol.  54.  no.  15,  Oct.  11,  1921,  pp.  556-557,  1  fig.  Explains  convenint 
method  of  estimating  steam  cousumption  at  given  load  and  with  given  amount 
of    steam     being    bled. 

CuRTift  Impulse.  Efficiency  Tests  of  a  30,000  kw.  Turbine,  Herbert  B.  Reynolds. 
Power  House,  vol.  14,  no.  16,  August  20.  1921,  pp.  21-25  and  27.8  figs.  Tur- 
bines are  of  Curtis  impluse  tj-pe  having  twenty  pressure  stages.  Gives  tables  of 
turbine,  condenser  and  drj' -vacuum-pump  tests. 


Corrosion.  Rust  Prevention  by  Slushing  Haakon  Stvri.  Am.  Electrochemical  Soc. 
advance  paper  no.  8.  for  Meeting  Sept.  29-Oct  1  1921.  pp.  113-128.  It  is 
shown  that  a  prerequisite  for  protection  against  rust  by  greases  is  a  thorough 
cleaning  of  steel  parts  by  an  aqueous  solution  preferably  by  oil  emulsion  which 
leaves  a  thin  oil  film  for  short  time  protection. 

Elasticity.  On  the  Temperature  Coefficient  of  the  Modulus  of  Longitudinal  Elastic- 
ity of  Steel,  H.  M  Dadourian.  Lond.,  Edinburgh,  and  Dublin.  Phil.  Mag. 
and  Jl.  Sci.,  vol.  42.  no.  249,  Sept.  1921,  pp.  442-14S.  Reviews  work  done  on  the 
subject    and    describes    additional    experiments. 

Fatigue  Resistance.  Fatigue  Resistance  of  Steel  under  Repeated  Combined 
Stresses,  Akimasa  Ono.  Jl.  Soc.  Mech.  Engrs.  and  Soc.  Nav.  Architects,  Sept. 
1921.     (In  Japanese.) 

Fracture.  Woody  Fracture  in  Steel  fEin  Beitrag  zur  Frage  des  Holzfaserbruchea 
im  Stahl),  J.  Hanny.  Stahl  u.  Eisen.  vol.  41,  no.  37,  Sept.  15,  1921.  pp.  1298- 
1300.  Shows  how  production  of  gun  steel,  it  was  possible  to  prevent  forma- 
tion of  woody  fracture,  through  measures  based  on  assumption  that  inclusions 
of  carbon-monoxide  bubbles  originating  in  oxides  are  the  causes  of  such  forma- 
tions. 

Mechanical  Properties.  An  Experimental  Investigation  of  the  Mechanical  Pro- 
perties of  Steels  at  High  Temperatures,  E.  L.  Dupuy.  Engineering,  vol.  112,  nos. 
2906  and  2907,  Sept.  9  and  16,  1921,  pp.  391-394  and  427-i28-.  33  figs;  also  Iron 
and  Steel  Inst,  advance  proof,  Sept.  1921,  no.  2,  22  pp.  33  figs.  Determina- 
tion of  mechanical  properties  of  steels  in  respect  of  their  carbon  percentages, 
at  all  temperatures  between  normal  and  incipient  fusion.  Experiments  were 
carried  out  on  both  cast  and  rolled  material. 

Physics  in.  New  Discussion  on  the  Physics  of  Steel  Wm.  R.  Webster.  Blast  Fur- 
nace and  Steel  Plant,  vol.  9,  no.  9.  Sept.  1921,  pp.  555-563.  Application  in  roll- 
ing of  efi^ects  of  carbon,  phosphorus  and  manganese  on  mechanical  properties  of 
steel. 

Special.  On  the  Question  of  Special  Steels.  M.  Sand.  Bui.  International  Ry.  Assn., 
vol.  3,  no.  8,  August  1921 .  pp.  1 103-1 107.  Discusses  trials  with  cast  manganese 
steel  and  Edelstahl  cast-steel  crossings,  also  Sandberg  processs  applied  to  rails  of 
basic  open-hearth  high-silicon  steel- 

Tensile  Tests.  Elongation  and  Gauge  Length  in  Tensile  Tests,  J.  H.  G.  Monypen- 
ny.  Engineer,  vol.  132,  no.  3426,  Aug.  26,  1921,  pp.  220-221,  2  figs.  Results  of 
series  of  comparative  tests  on  a  large  series  of  steels  to  see  if  it  were  po.'^sible  to 
fix  some  approximate  relationship  for  commerical  use  between  values  obt.ained 
on  British  standard  test  piece  on  one  hand  and  French  and  German  types  on  the 
other. 


Design.  Recent  developments  in  Steam  Turbine  Design,  C.  J.  Everett.  Trans.  S. 
African  Inst.  Elec.  Engrs.,  vol.  12.  part  7,  July  1921,  pp.  131-142.  10  figs.  Dis- 
cusses impluse  type;  Curtis  impulse  reaction  type;  radial-flow  type;  steam, 
shaft,  and  disc  packings;  blading;  etc. 

Developments.  Some  Recent  Developments  in  Large  Steam  Turbine  Practice.  K. 
Baumann.  Jl-  Instn.  Elec.  Engrs.,  vol.  59,  no  302,  June  1921.  pp.  565-623  and 
(discussion)  623-663,  49  figs.  Part  I — Discusses  general  trend  of  development, 
reaction  turbines,  impulse  turbines,  turbines  for  special  purposes. Part  II— Dis- 
cusses reliability  working  conditions,  thermodynamic  efficiency,  overall  dimen- 
sions, weights  and  costs  in  connection  with  turbine  design.  Part  III — Econo- 
mic r.iting  of  a  given  turbine  frame.  Part  IV — Maximum  output  of  turbines 
at  a  gi\cn  speed.  Part  V— Governing  of  steam  turbines.  Part  VI— Steam 
consumption  guarantees  and  tests  result  of  large  turbines.  Part  VIII — Opera- 
tion experience  with  large  turbines. 

Efpiciency  Tests.  Efficiency  Tests  of  a  30.000-K.w.  Steam  Turbine  Herbert  B. 
Reynolds.  Mech,  Eng.,  vol.  43.  no.  7,  July  1921.  pp.  450-i54  and  460.  S  figa. 
Account  and  results  of  tests  carried  out  during  1920  on  General  Electric  turbines 
at  59th  St.  power  station  of  Interborough  Rapid  Transit  Co..  New  York  City. 
These  turbines  are  of  straight  Curtis  impulse  type,  having  20  pressure  stages, 
each  pressure  stage  consisting  of  one  velocity  stage;  speed  is  1500  r.p.m. 

Heat  Balance.  Heat  Balance  with  House  Turbine.  Power,  vol.  54,  no.  10,  Sept.  6, 
1921,  pp.  382-383,  2  figs.  Layout  of  system  for  obtaining  heat  balance  with 
house  turbine. 


Testing.  Test  for  Shock  Strength  of  Hardened  Steel,  C.  E.  Margerum.  Forging  and 
Heat  Treating,  vol.  7,  no.  9,  Sept.  1921,  pp.  4SS-490,  3  figs.  Describes  appara- 
tus to  determine  ability  to  resist  impact  and  gives  curves  of  various  impact 
strength  tests.      Paper  presented  before  Am.  Soc.  for  Testing  Materials. 

The  Influence  of  the  Width  of  the  Specimen  Upon  the  Results  of  Tensile 
Tests  of  Mild  Steel  and  Rolled  Copper,  T.  Hudson  Beare  and  William  Gordon. 
Engineering,  vol.  112,  no.  2906.  Sept.  9,  1921,  pp.  389-391,  6  figs.  Results  of 
experiments  show  that  as  final  thickness  is  sho%vn  to  be  practically  constant  for 
all  widths  of  specimen,  decline  in  percentage  of  reduction  of  area  is  due  to  gradual 
diminution  in  proportional  reduction  of  width.  Paper  read  before  Briti^  Assn.  in 
Edinburgh. 

The  Influence  of  the  Width  of  the  Specimen  Upon  the  Results  of  Tensile 
Tests  of  Mild  Steel  and  Rolled  Copper,  T.  Hudson  Beare  and  William  Gordon. 
Metal  Industry  (Lond.).  vol.  19.  no.  12,  Sept.  16.  1921.  pp.  209-212,  6  figs.  De- 
tails of  experiments  carried  out.     Paper  read  before  British  Assn. 

See  also  Alloy  Steel;  Chrome-Nickel  Steel;  Manganese  Steel;  Molybdenum 
Steel;  Steel,   High-Speed. 

STEEL,  HEAT  TREATMENT  OF 

Cast  Steel.  The  Thermal  Treatment  of  Cast  Steel,  Ahin  N.  Conarroe.  Trans. 
Am.  Soc.  for  Steel,  Treating  vol.  1,  no.  12,  Sept.  1921,  pp.  746-757,  35  figa. 
Concludes  that  steel  castings  can  be  refined  by  heat  treatment  to  possess  physi- 
cal characteristics  comparable  to  forgings:  also  considers  inclusions,  segregation, 
shrinkage,    etc. 
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Dftor  rnnoiNrm.  Kffcrtof  tlir>  llrnt  I'rrntnipnt  on  StrrI  Cajilinffs  and  Drop  KorKinffi, 
A  A  lllup.  Am  Mnc'li  ,  vol  AA,  no  11.  H«pt  lA.  lUlM,  pp  tllMIH.  I'll  fig». 
KmulU  of  t«iU  At  diflcrrnt  ■tiigra  in  hrat  trrattnriit.  Chcriiirnl  nnaly»ca 
aud    their   résulta. 


Low-GiiAi>K  FtTKL.     Htokint  Inferior  Pu«U.  A.  Wlrth.     Rnc.  Pingf— .  vol.  2.  do. 
AucuAt  Mt'Jl.  pn    IHA-IHO,  27  lU*     l>i«ruAAM  crAt«a.  travallinc  «tolun. 
of  aIac  And  AAlim. 

TftAVKM-lNO  CÎMATc  Rtnt'LATniiA  Hpr«>d  IfpculAloni  for  TrAvrlling  Gmtf*  rG#«rb' 
windickriiarrgU'r  fur  y^'uu^lr^T^mtr).  II  rir-hrrlirk  Zrit  cir«  Vi-rnriMi  drul*c- 
lifr  lnarniirtirf>.  vol  OA.  no,  341,  H«^t.  3.  1921.  pp.  U43-044,  ù  ftc*.  JJ<«cnb«»d*» 
view  for  AUtomAtic  rrffulation  of  speed  of  (taU. 

STREET  RAILWAYS 


Hamdcncp  C\Hnos  Stkci..  TlirrniAl  and  Phyairal  ChnncM  ArcompAnyinK  tho  lIPAt- 
ina  of  lltinldirtl  (^«rlion  Stwln.  Ilownrtl  Srf>tt  and  II  Cîrptrhrn  Mnviua. 
TriirtH  Ami  ^iW.  for  Stwl  Trvutiuii.  vol.  I.no  12.  Srpt  Ut2I,pp  758-774.  12  figs. 
DiacuAAca  in  detail  the  tmnAfommtioiui  in  Attvl  below  the  Al  chanse. 

OvBRiiKATiNo.  ErrKCT  or.  KfTict  of  OvrrhoAlina  Hi»h  Carbon  Stoel,  Ijincrlot 
\V  Wild,  ItlAst  rurnnrr  and  Strel  I*lnnl.  vol,  9.  no  9,  Sept  1921.  pp.  A4  1-542. 
Hcntinn  to  the  Coniplctinn  of  the  mnsnetic  rliAnge  before  quenching  givea 
atrongoat.  toughest,  l>cat  wearing  nnd  boat  cutting  atoel. 

QuKNCiiiNCï.  Cooling  Oil  for  Quenching  Tank».  S.  E  Derby.  Iron  Trade  Rev,,  vol. 
fiU.  no.  1 1.  Sept  15.  1H21.  pp,  fl74-ri7ti.  5  figi  Pronpr  «pee«l  of  cooling  uteel  is 
said  to  be  determining  fartor  in  attaining  degrf^of  nanlnem;  after  determining 
best  temperature  of  medium  it  should  be  maintained  by  suitable  cooling  system. 


Cam.  HArmr.  One-Msn  BAfety  Cahi.  Elee  Ry.  And  TramwAy  JI-,  vol.  44.  no.  1077, 
Mny  13,  1921,  pp.  216-218.  5  figa.  DcUiled  description  of  Uiroey  oa«>cnan 
safety   car. 

SUPERHEATED  STEAM 

Ua«  IN  Sugar  Factoribs.  Th<'  rrnpToyfiK-nt  of  Pup'-rîunt.d  Ptftin,  in  P'o/nr  Fact- 
oriefl,  E.  de  Hernanl.      !  '    24, 

1921.  p,  202.    I  fig.       Per  iKÏM 

neceiwary  to  have  nepur  'tive 

power  and  for  BuppKing  *t.  am  to  evuponitum,  un   th'.u   diffcrtiit  ^rt*jafeA    in 
both  eases  niay  be  developed, 

SUPERHEATERS 


Stkel  C.kstinos.  Heat  Treating  Improves  Castingi».  Martin  M.  Ro^-k.  Iron  Trade 
Uev..  vol  t»9.  no  II.  Sept  15,  1921,  pp  t>77-r>79.  Trnsile  testa  of  unannealed, 
annealed,  air  cooled  and  water-quenehed  steel  eastings  do  not  disclose  marked 
difTerence  in  strength,  but  impact  tests  show  water-quenched  product  excels 
other     three. 

TcMPKRiNO.  Changes  Taking  Place  in  Steels  During  Tempering  (Sur  la  nature  dea 
transformations  qui  se  produisent  pendant  la  trempe  des  nciers),  M.  P  Dejeao. 
Reyue  de  M<^tAllurgie.  vol.  IS.  no.  7,  July  li^2I.  pp,  419-427,  7  Àrs.  Discusses 
critical  points  in  cooIiDg  of  nickel  steel,  carbon  steel,  manganese  steel,  etc. 

VoLUUB  Cdangb».  Volume  Changes  in  the  Heat  Treatment  of  Steel,  Leslie  Aitehi- 
Bon.  Trans.  Am.  Soc.  for  Steel  Treating,  vol.  1.  no.  12.  Sept.  1921.  pp.  734- 
737,  3  figs.  Givea  cun*es  shomng  alterations  in  volume  during  keating  and  cool- 
ing. 


Design  and  CALcnt^TtoN.  Steam  Superheaters:  Their  Design  Cooatruetion.  Appli- 
cation and  Use.  H  B.  Oatley.  \it^h  Enp  .  vol  43.  no  10.  Oct.  1921.  pp.  663- 
669.  15  figs.     Fundamentals  of  '  '        '   'ils  used.     Characteriatica  and 

details  of  loromotivc.  marin*  ''Tbeflters.     Operating  condi- 

tions where  reciprocating  or  r  .cr»  used  superheated  steam. 

Results   obtained   by    using   bupt  rn-an-ti   sitam. 

SWITCHBOARDS 

Industrial  Plants,  for.  Switchboards  for  Industrial  Plants,  Victor  H.  Todd. 
Power  Plant  Eng.,  vol.  25.  no.  18.  Sept.  15.  1921.  pp.  901-908.  II  fig».  Struc- 
tural features,  methods  of  control,  instruments  and  protective  devices. 


STEEL,  HIGH-SPEED 


TERMINALS,  LOCOMOTn'E 


Heat  Treatment.  Heal  Treatment  of  High  Speed  Steel.  .1.  L.  Thorne.  Tran.-?, 
Am,  Soc.  for  Steel  Treating  vol.  1.  no.  12.  Sept.  1921.  pp.  727-732  and  fdiscuss- 
ion)  732-733  Discusses  composition  influence  of  principal  elements,  and  var- 
ious stages  of  heat  treating. 

McTALLrRGT.  The  Metallurgy  of  High  Speed  Steel.  D.  X.  Giltinan,  Trans.  Am. 
Soc.  for  Steel  Treating,  vol.  1  no.  12.  Sept.  1921.  pp.  716-726.  10  figs.  Discuss- 
es present  r^^iuirements  of  high-sp*'ed  steels  to  meet  demand  for  increased  pro- 
duction without  increased  cost;  theories  of  self-hardening. 


STEEL  WORKS 


Okl.vhoma  City.  M.  K.  &  T.  Ry.  Oklahoma  Engine  Terminal  and  Line  Revis- 
ion; M.,  K.  &  T.  Ry.  Eng.  Xews-Rec.  vol.  87.  no.  U,  Sept.  15.  1921,  pp. 
440-443.  10  figs.  Extensive  improvements  cover  terminal  and  freight  facilities 
and  new  entrance  to  city;  Xovel  turntable.  Coal,  ash  and  water-softening 
plants. 

TEXTILE  MILLS 

AiR  CoNDiTioNixG.  Aif  Conditioning  in  Textile  Mill  (in  Japanese).  Masanostike 
Yanagimachi.  JI.  Soc.  Mech.  Engrs..  Tokyo,  Japan,  vol.  24.  no.  69,  June  1921. 
pp.  11-23.  3  figs. 


AxTt-FRirTiox  Bearings.  Anti-Fricticn  Bearings  in  the  Steel  Mill.  A.  M-  Mac- 
Cutcheon.  .Assn.  Iron  and  Steel  Elec.  Ençrs.,  vol.  3.  no.  9.  Sept.  1921.  pp. 
321-350.  IG  figs.  Discusses  advantages  and  disadvantages  of  anti-friction  and 
oil  ring  type  of  bearings  development  of  ball  and  roller  bearings,  mounting  of 
anti-friction  bearings  and  experiences  in  various  mills* 

TuBL  Reqcirements.  Fuel  requirements  of  Stee!  Mills.  F.  E.  Leahy.  Ass.  Assn. 
Iron  and  Steel  Elec.  Engrs..  vol.  3.  no.  9.  Sept.  1921.  pp.  427-435.  Discusses 
application  of  solid,  gaseous  and  liquid  fuels,  also  pulverized  coal. 

Railway  Electrificatton.  Electrification  of  the  Steel  Plant  Railroad.  R.  B.  Ger^ 
hardt.  Assn.  Iron  and  Steel  Elec.  En^,.  vol.  3.  no.  9,  Sept.  1921.  pp.  277-291. 
Concludes  that  electric  motor  will  displace  steam  engine  just  as  happened  in 
rolling     mills. 


TIDAL  POWER 


Utilization..  The  Utilization  of  Tidal  Power,  with  Special  Reference  to  the  Severn 
Estuar>*.  F.  C.  Lea.  Engineering,  vol.  112.  no.  2907.  Sept.  16.  1921.  pp.  424- 
42fi.  8  figs.  Writer  summarizes  preliminarj'  work  and  investigations  necessary 
before  decisions  are  come  to.  relative  to  use  of  tidal  estuaries  for  power  purposes. 
Paper  read  before  British  Assn. 

Transmission  of  Electrical  Energy  and  Tidal  Power.  T.  F.  Wall.  Engi- 
neer, vol.  132.  no.  3431.  Sept.  30.  1921.  p.  345.  Brief  preliminaj->-  outline  as 
s>-stein  ob\-iaiing  difficulty  of  var>"ing  speeds  of  turbines,  and  permitting  use  of 
a",  c.  generators  driven  directly  from  turbines.  (Abstract.)  — Paper  presented 
before  British   Assn. 


TIME  STUDY 


STOKERS 

Capacitt  and  Limitations.  Capacity  and  Efficiency  Limitations  of  Stokers  Using 
Mid-West  Coals.  John  E.  Wilson.  Me^h.  Eng..  vol.  43.  no.  S.  Aug.  1921.  pp. 
536-537  and  561.  In  case  of  natural-draft  chain-grate  stokers,  greatest  losses 
are  said  ^o  be  those  due  to  dr>'  chimney  gases  and  carbon  in  ash.  Capacity  is 
governed  principally  by  available  draft  and  ratio  of  total  boiler  heating  surface 
to  grate  area.Xotes  on  use  of  underfeed  and  overfeed  forced-draft  stokers  in  Mid- 
West. 

Limitations.  Limitations  of  Mechanical  stokers  Utilizing  Mid- West  Coals.  Edward 
H.  Tenney.  Mech.  Eng..  vol.  43.  no.  8.  Aug.  1921.  pp.  535-536.  Points  out 
that  Mid-West  coals  are  characterized  by  higher  moisture,  volatile  and  ash 
contents  as  compared  with  Eastern  coals.  Discusses  limitations  imposed  by  air 
supply  and  by  design  of  furnace:  and  effect  of  these  various  limitations  on  stok- 
er   operation.     (Abstract.) 


FouxDRiES.  Time  Studies  in  the  Foundrj-,  A.  G.  Peter.  Indus.  Management,  vol. 
62.  no.  4,  Oct.  1921,  pp.  244-250.  3  figs.  Describes  method  of  graphic  analysis 
of  molding  work,  and  its  successful  operation  at  Chain  Belt  Co..  Milwaukee, 
Wis. 

Stop-Watches.  More  Jobs  for  the  Factory  Stop-Watch — I.  Facton,-,  vol.  27.  no. 
4.  Oct.  1921,  pp.  473-475.  1  fig.  Describes  development  of  stop-watchea  and 
different  types  which  are  available  for  different  industrial  uses. 

TOOL  M.AKIXG 

Analysis  of  Production.  Analysing  Tool  Production  Problems.  Eng.  and  In- 
dus. Management,  vol.  6.  no.  14.  Oct.  6.  1921.  pp.  370^73.  9  figs.  Describea 
methods  of  analysis  and  gives  results  of  alternative  methods  of  machining  and 
set-up. 
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TRACTORS 

Cletrac.  Smaller  Tractor  Added  to  Cleveland  Line  J.  Edward  Schippor.  Automo- 
tive Industrira,  vol.  45,  no.  10,  Sept.  S,  Ii)21,  pp.  434-407,  0  tiKs-  Describes 
the  "Cletrac"  built  by  Cleveland  Tractor  Co.,  weighs  1820  lbs.  and  can  plow  6 
to  8  acres  a  day;  can  perforin  other  farm  taska. 

TRADE  UNIONS 

Influence  on  Production.  Some  Thoughts  on  Modern  Trade  TTnionism — 11, 
Edward  Brown.  Enff.  and  Indus.  Management,  vol.  6,  no.  0,  Sept.  1,  1921,  pp. 
237-239.     Its  influence  on  production. 

Modern.  Some  thoughts  on  Modern  Trade  Unionism — IV,  V  and  VI,  Edward 
Brown.  Eng.  and  Indus.  ManaRement,  vol.  fi,  nos.  II.  12  and  13,  Sept.  15.  22 
and  29,  1921.  pp.  29()-29S.  320-322  and  350-35S.  Sept.  15:  Discu.sse.s  share  of 
trades  unions  in  control  of  indu8tr>'.  Sept.  22:  Relation  to  individual  worker. 
Sept.  29;  Is  trade  unionism  the  means  or  the  end? 

TRANSFORMERS 

Connections.  A  Note  on  the  Interconnected-Star  Method  of  Connecting  Three- 
Phase  Transformer  Windings,  S.  Austen  Stigant.  Elec.  Rev.  (Lond.).  vol.  89, 
no.  22S3,  August  2(5.  1021.  pp.  268-209.  3  figs.  Compares  star-  interconnected- 
star  connection   with  delta-star  connection.     (To  be  concluded). 

TUBING 

Steel.  Investigation  of  the  Effect  of  the  Ratio  of  Diameter  to  Gage  Thickness  Upon 
the  Torsional  Strength  of  Steel  Tubing.  Air  SerWce  Information  Circular, 
vol.  3,  no.  2ti3,  July  20,  1921,  11,  pp-  6  figs.  Research  of  investigation  showing 
that  modulus  of  rupture  of  thin  wall  steel  tubing  varies  with  relation  to  diam. 
thickness. 

TUNNELS 

Lining.  Lining  the  Canadiari  Pacific's  Five-Mile  Tunnel.  Ry.  Age.  vol.  71,  no.  12, 
Sept.  17.  1921,  pp.  .525-527.  4  figs.  Describes  work  in  connection  with  Con- 
naught  tunnel  and  methods  and  equipment  used. 

TURBO-GENER.\TORS 

Parallel  Oi'eration.  Troubles  in.  Problems  in  Parallel  Operation  of  Compound 
Generators.  Eustis  H.  Thompson.  Power,  vol.  54,  no.  12,  Sept.  20,  1921,  pp. 
444-44G,  4  figs.  Relates  series  of  specific  instances  of  trouble  in  operation  of 
-■•ompound  ecncrators  in  parallel,  giving  in  each  case  symptoms  and  causes  of 
trouble,  and  remedy  applied  for  its  correction. 


V 


VENTILATION 

Air  Filtration  in  Buildings.  A  Study  on  the  Infiltration  of  Air  in  Buildings.  F. 
Paul.  Jl.  Am.  Soc.  Heating  and  Ventilating  Engrs..  vol.  27,  no,  fi.  Sept.  1921, 
pp.  671-670,  5  figs.  Supplementary  to  report  by  O.  W.  Arrnspach  in  same 
journal  (.Tan. 19201,  oxplaning  fundamental,  principles  of  experiments  being  con- 
ducted, methods  followed  etc.  Present  report  contains  explanation  of  several 
changes  and  refinements  introduced  and  report  of  25  tests  conducted  in  seven 
different  rooms  in  five  different  buildings. 


WATER  POWER 

Development.  Notes  on  Water-Power  Development,  A.  H.  Gibson. E  ngineering 
vol.  112.  no.  2907,  Sept.  IB.  1921.  pp.  420-422;  also  Engineer,  vol.  132,  nos 
3428  and  3429.  Sept.  9  and  16.  1921.  pp.  273-274  and  .301-302.  Note.s  on  world's 
available  water  power;  power  available  in  Great  Britain  and  British  Empire- 
uses  of  Hydroelectric  energy;  conservation;  scope  for  future  development  and 
modern  tendencies  in  hydroelectric  development.  Among  questions  still  re- 
quiring investigation  arc  mentioned:  turbines,  dams,  run  off,  data,  tidal  power, 
etc.     Papr  read  before  British  Assn. 


WATER  TREATMENT 


Chlorination.  Problems  in  the  Chlorinaiion  of  Wafer — II.  Eng.  News-Rev.,  vol. 
S7,  no.  11,  Sept.  15,  1921,  pp.  444-44(1.  Seventeen  water-works  operators  give 
experience  on  effect  of  temperature  on  wastes  and  odors,  corrosion  of  metals 
and   eflSciency   factors. 

Coagulation  and  Sedimentation.  Coagulation,  Sedimentation,  J.  W.  Ellms. 
Can.  Engr..  vol.  41.  no.  12,  Sept.  22.  1921,  pp.  1.  7  and  S.  Application  of  chem- 
icals and  effect»  produced  in  treatment  of  water.  New  laws  are  being  develop- 
ed from  facts  concerning  colloidal  state  of  matter.  Paper  presented  before  Am. 
Water   Works   Assn. 


WATERWAYS 


Great  Lake-Sea.  Complete  St.  Lawrence  Project  Report,  W.  A.  Bowden  and  W.  P. 
Wooten.  Can.  Engr.,  vol.  41.  nos.  11.  12,  13  and  14,  Sept.  1.5.  22.  29  and  Oct.  6, 
1921.  pp.  1.  6  and  7,  1  and  6,  9  and  1 1  and  S-9,  10  figs.  Full  text  of  engineering 
report  on  canalization  and  power  development,  submitted  to  Int.  Joint  Commis» 
ion. 


WELDING 


Hammer.  Welding;  Particularly  Rammer  Welding.  Ernest  Edgar  Thum.  Chem. 
and  Met.  Eng..  vol.  25,  no.  12,  Sept.  21.  1921.  pp.  553-561.  IS  figs.  Brief  dis- 
cussion of  various  modern  methods  of  welding  indicating  advantages  and  limita- 
tions of  each,  and  field  for  hammer-welding  heavy  pressure  ve.ssels;  operations 
necessary  for  hammer-welding  steel  sheets. 

Hyde  Process.  The  Hyde  Welding  Process.  Engineering,  vol.  112,  no.  2905, 
Sept.  2,  1921,  pp.  33S-339,  15  fig.s.  partly  on  supp.  plate  Method  of  uniting 
iron  and  steel  which  partakes  of  nature  of  both  welding  and  brazing;  consists 
of  uniting  surfaces  by  means  of  modern  copper,  the  copper  impregnating  masses 
of  metal  to  be  joined  and  uniting  them  in  such  a  way  that  they  cannot  again  be 
separated   by   heat. 

Rail  Joints.  Welding  Rail  Joints.  Welding  Engr.,  vol.  6,  no.  8.  August  1921,  pp. 
23-25.  11  figs.     Discussion  of  work  done  on  street  railways  by  Lincoln  process. 

Thermit  and  Electric  R-A.il.  The  Thermit  and  the  Electric  Welding  Processes 
with  Special  Regard  to  Welding  of  Rails  f  Das  Thermit-Schwcissverfahren  und 
das  elektri.'^chc  Schweissverfahren  unter  besnnderer  Beriicksichtigung  der  Seh- 
ienenschwcissung),  H.  Lange.  Elcktrotechnische  Zeit.,  vol.  42,  no.  27,  v*uly  7^ 
1921,  pp.  722-724,  4  figs.     Discussion  of  most  important  systems. 

See  also  Autogenoxis  Welding,  Electric  Welding:  Electric  Welding,  Arc. 
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WINDING  ENGINES 


WAGES 

Piecework  Payment  System.  Piecework  and  Production,  H.  Varley.  Eng.  and 
Indus.  Management,  vol.  6,  no.  11.  Sept.  15.  1921.  pp.  291-292.  Advantages 
and  disadvantages  of  piecework  payment  system.  Elements  of  a  successful 
Bj'Stem   of  payment. 

Premium  System.  The  100  Per  Cent  Time  Premium  Plan,  L.  V.  Estes.  Manage- 
ment Eng.,  vol.  l.no.  4,  Oct.  1921.  pp.  231-234.  How  it  is  applied  to  payment 
of  wages  for  both  individual  and  gang  effort. 

System.  The  Wages  System  and  Possible  Developments.  Eng.  and  Indus.  Manage- 
ment, vol.  6.  no.  13,  Sept.  29.  1921.  pp.  346-349.  Abstract  of  paper  entitled 
Principals  of  Wages  Determination  by  W.  L.  Hichens,  and  one  entitled  Grading 
of  Labour,  by  A.  W.  Kirkaldy,  read  before  British  Assn. 


Graphical  Dyn.vmics.  The  Graphical  Dvnamics  of  a  Winding  Engine — V  and  VI, 
Charles  D.  Mottram.  Colliery  Guardian,  vol.  122,  no?.  3162  and  3163,  Aug.  5 
and  12,  1921,  pp.  37S-379.  6  figs,  and  44S-449,  3  figs.  Discusses  friction  losses 
in  pulley  bearings,  losses  due  to  drum  inertia,  drum-shaft  friction  and  inertia  or 
rope  on  drum.     (To  be  continued,) 


WOOD 


Microstructcre.  The  Effect  of  Chemical  Reagents  on  the  Microstructure  of  Wood, 
Allen  .'Vbrams.  Jl.  Industrial  and  Eng.  Chem.,  vol.  13.  no.  9.  Sept.  1921,  pp. 
7S6-790.  12  figs.  Develops  a  new  method  whereby  action  of  reagents  may  be 
followed  readily  by  microscope  or  by  photomicrographs. 


WASTE  ELIMINATION 

Report  on  Elimination  of  Waste  in  Industry  Mech.  Eng.,  vol.  43.  no.  9, 
Sept.  1921,  pp.  579-583.  Committee  authorized  by  Am.  Eng.  Council  and  ap- 
pointed by  Herbert  Hoover  points  out  wastes  and  recommends  steps  for  elimina- 
tion. 

WASTE  HEAT 

Recovery  and  Application.  The  Utilization  of  Exhaust  and  Intermediate  Pres- 
sure Steam.,  H.  Dubbel.  Eng.  Progress,  vol.  1.  no.  5.  May  1920,  pp.  173-179, 
17  figs.     Discusses  waste-heat  recovery  and  its  various  applications. 


WOODWORKING  PLANTS 


Exhauster  System.  Exhauster  Systems  in  Wood-Working  Plants,  Sern  Madsen. 
Wood-Worker,  vol.  40,  no.  7,  Sept.  1921,  pp.  32-34,  16  figs.  Discusses  suction 
requ  red  for  exhauster  systems  and  gives  details  of  piping  for  various  hood 
designs. 

Globe-Wernicke  Co.  A  Super-Modern  Wood  Working  Plant,  Roamer.  Wood 
Worker,  vol.  40.  no.  7,  Sept,  1921.  pp.  38-40,  9  figs.  Describes  plant  of  Globe- 
Wernicke  Co.,  Cincinnati,  planned  on  straight-line  production  through  centraj- 
lized  units. 
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